LC/CAR/G.126

26 November 1984

AGRICULTURAL RESEARCH POLICY
AND MANAGEMENT

Papers presented at the Workshop on
Agricultural Research Policy and Management

26-30 September 1983
Port of Spain, Trinidad

VOLUME [

y N UNITED NATIONS
@e‘ ECONOMIC COMMISSICN FOR LATIN AMERICA AND THE CARIBBEAN
¥/  Subregional Headquarters for the Caribbean
\\.\ l}/ Caribbean Development and Co-operation Committee

7 P.O. Box 1113, Port-of-Spain, Trinidad + Tobage






LC/CAR/G. 126

Date: 26 November 1984

ECONOMIC COMMISSION FOR LATIN AMERICA
AND THE CARIEBEAN

Subregional Headquarters for the Caribbean

CARIBBEAN COUNCIL FOR SCIENCE AND TECHNOLOGY

AGRTCULTURAL RESEARCH POLICY AND MANAGEMENT

Papers presented at the
Workshop on Agricultural Research Policy and Management
26-30 September 1983
Port of Spain, Trinidad

VOLUME I






CONTENTS

Page

ACKNOWLEDGEMENTS
FOREWORD . . & & v & & o ¢ « & o « o s o s o o o v s s @ i - i
ADDRESS AT OPENING PLENARY BY
THE HONOURABLE KAMALUDDIN MOHAMMED,
MINISTER OF AGRICULTURE, LANDS AND
FOOD PRODUCTION, TRINIDAD AND TOBAGO . . . . . . ., . . - iii - wvi
INTRODUCTION . » « « = 4 o v v s s o e v o o s a v e v L= 4
I. SUMMARY OF PROCEEDINGS ‘ 5 - .16
IT. REPORTS OF WORKING GROUPS . . . « + » &« +« « o » . 17 - 38
A, Report of the Joint Working Group of
Permanent Secretariles and Directors of
Research on Agricultural Research Policies,
Management and Coliaboratiom . . . . . . . . 17 - .22
B. Report of the Special Task Force on ,
Collaboration in Agricultural Research . . . 22 - 23
C. Reports of the Commodity Working Groups on:
(i) Bananas . + ¢ 4 s 4 4 4 s e « s 4 s 23 - .29
(11)  RICE + + o v ¢ v v v v e v 4 . e .. 29~ 731
(iii) Sugar Cane and its alternative uses 31 - 32

(iv) Underexploited Crops . . . « . + . . 32 - 36

{(v) Livestock . . . . . . . . . . . . . 37 - 38
I1I. POLICY AND MANAGEMENT PAPERS 39 - 226
A. Agricultural Research Management . . . . . . 39 - 59

{(John N. Nickel - CIAT)

B. Organization and Management of
Agricultural Research in the Caribbean -
A View Point 60 ~ 74
(Lyndon McLaren - CIAT)



L.

Bt

Toward the Future: An Alternative
Framework for Agricultural Research
in the Caribbean . . . . .
(Professor Lawrence A. Wllson - UWI)

Agricultural Research Policy and
Mansgement in the Caribbean
(B. Muller Haye - FAOQ)

Policy Considerations Toward

Allocation of Resources and the
Integration of Agricultural Research
into National Development Programmes . .
(Dr. Eric St. Cyr -~ UNECLAC)

The Relationship between Research
Policy and Research Activity at the
National level . . e e e s
(Dr. Patrlck Alleyne)

Decentralized Agricultural Research -

The CARDI Experience . . « v « « + v « « o .

(John Cropper — CARDI)

The Role of Agricultural Research
in the Development Process , .
(Dr T. Ajibola Taylor - ISNAR)

The. Job Ahead and Instltutlonal

Capacities for- Agrlculturaleesearch

and Transfer of Technology in the.
Caribbean .

(E. J. Wellhausen - Rockefeller Foundation)

Research and Technology in Latin America . .

(Marlano Segura - IICA)

Reglonal Pollcy Perspectlves for .
Agricultural Reseatch . el
(Carlbbean Community Secretarlat)
Reglonal Networks ThefSOuthern Cone
Project in:Séuth’America .

{John A. Pino - IDB)

Page

75

. 105

. 117

. 122

126

. 135

. 142

162

. 168

. 181

104

116

121

126

134

141

161

le7

- 180

187



II.

iii

M. The Role of the Commonwealth Institute
of Biological Control in the Caribbean
and Latin America . . + + ¢ « &« . .+ . . . 188
(F. D. Bennett and M. Yadeen)

191

N. Collaborative Activities of CIAT with
National and Regional Institutions in
the Caribbean: Proposed Strategy . . . . 192 - 210
{Gustavo A. Nores)

0. The Role of the Universities of
Developed Countries in the Agricultural
Research Activities of Developing
Countries . . e s e s« s o 211 - 220
(Denis G. Howell - Uhlversity of Guelph)

P. The U.5. Department of Agriculture"and
Agricultural Research and Management
in the Caribbean + o + + & & o« o & « « o o 221 = 225
(Douglas Coutts - U.s. Department
of Agr1CUlture) :

Q. The.Assoc1at10n.of Caribbean
Universities and Research Institutes . . . 226
(Dr. Luis Marcano)
Anrexes.

LIST OF PARTICIPANTS . . . . « & o %« o v .o o o . 227 = 230

LIST OF PARTICIPATING COUNTRIES AND ORGANIZATIONS 231 - 238






ACKNOWLEDGEMENTS

The organization of this Workshop was made possible by the
financial support of the International Seyxvice for National Agri-
cultural Research (ISNAR), the International Development Research
Centre (IDRC) of Canada, the Swedish Agency for Research Co-
operation with Developing Countries (SAREC) and the Commonwealth
Foundation., Additional support was received from the Government

of Trinidad and Tobago and the University of the West Indies.






FOREWORD

The Workshop on Agricultural Research Policy and Management took
place in Port of Spain, Trinidad, in September 1983, and was convened by
the United Nations Economic Commission for Latin America (UNECLA) Sub-
regional Headquarters for the Caribbean in close collaboration with, and
support from, the Caribbean Council for Science and Téchnology (CCST),
the International Service for National Agricultural Research (ISNAR), the
Swedish Agency for Research Co-operation with Developihg Countries (SAREC),
the Internatlonal Development and Research Centre (IDRC), the Commonwealth
Foundation and the Government of Trinidad and Tobage and the Faculty of
Agriculture, University of the West Indies.

The Workshop was held at a very appropriate time, when attention is
now being focused on revitalising the agricultural sector of .the Caribbean
region and where the need for a new focus on.agricultural research was
clearly apparent, involving as it did, discussions on more cost effective
utilisation of the limited tesources av;ilable. it  thus provided the
opportunity for participants from the entire region as well as the inter—
nationai énd intergovernmental organizations to identify the best possible
agricultural research policies and management principles that would assist
governments in achieving their national .goals. Ideally, policy—makers
should have at hand a complete evaluation of policy alternatives which
would enable them to base their policy decisions on\careful analysis of

the best iInformation available from all scurces at the time.

The wide range and quality of the papers presented which took into
account the specificity of the problems of organizing, programming and
co-ordinating collaborative research across the national frontiers, have
provided a basis for evolving a regional strategy for inter-country co-
operation in agricultural research at the policy and programme levels by
the development of a reglonal network, to fit closely to national and

regional needs.
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The Workshop achieved a consensus, which is reflected in the vecom-
.mendations Which,wére.adopted.d It‘was.agreed, however, that whatever
the achievements, the Workshop provided a much needed'focél‘point and
" a beginning of a dialogue. which must continue, for the ultimate success
will be judged not so mueh'by what was achieved in the Workshop; but

on how far and how fast the recommendations can be translateg into action.

J. A. Spence
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ADDRESS AT OPENING PLENARY
by

The Honourable Kamaluddin Mohammed
Minister of Agriculture, Lands and Food Production, Trinidad + Tobago

I am delighted to be present this morning and to formally open the
Workshop on Agricultural Research Policy and Management, organised by
ECLA.

I understand that the objectives of this Workshop are to examine the
relationship between policy, decision-making and research activities, to
identify mechanisms for consultation between the policy-making and
research communities and to examine existing research programmes and
facilities of regional and national institutions with a view to possible
collaboration which may eventually lead to agricultural research
network within the region. I also gather that you will make recommen-
dations for the efficient management of agricultural research programmes

and resources allocated to agricultural research activities.

During my long years as Minister, I have found that there is no
shortage of conferences, seminars, workshops, lectures and talk-shops
with special reference to research in agriculture, but we have been
disappointed at the slow rate of progress in this field. I look forward
to the present Workshop on agricultural research policy being different
and hope that it will be productive, for I believe that the main theme
of this Workshop is one which 1s crucial for our efforts at agricultural

development, here in Trinidad and Tobagoc, and in the region as a whole.

Let me however sound a warning right from the very begimming. I am
talking about research, in which our sclentists must keep uppermost
in their minds the crucial problems which affect our farmers in the field.
My experience over the years, and this is my second term as Minister of
Agriculture, makes me unhappy about most of what seems to take place in
the name of agricultural research. Much of this research goes on for
vears, and we cannot see the benefits which reach our farmers who have
been toiling in the sun and rain every day of the week. Nevertheless, I
see from the information made available to me that a most impressive array
of distinguished scholars and scilentists, and top level administrators,
including Permanent Secretaries, from our regional states, are participants
at this Workshop. Let me extend a very warm welcome to all of you,

especially those who have come from abroad.
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As Minister of Agriculture, Lands and Food Production, it is my business
to be in close touch with our farmers, every day of the week. They experience
a variety of problems, and in many instances, we do not appear to have the
answers in every case. Some of the problems have existed for years. But in
spite of all the research which we hear is supposedly going on at considerable
expense to the tax-payer, we cannot boast of any significant new technology
which has clearly put much higher levels of income in the pockets of the farmer,

or has given us much larger quantities of food for the consumer.

It must be of real concern to all of us present here f:¢ realise that the
developing worid has not really reducad its level of dependency on the '"North"
for basic food grains. Our regicnal ferritories are highly dependent on the
developed countries for much of cur meat, milk and some of cur basic cereal
gralns. Large food surpluses in those countries result in pztional policies
which lead towards the reductiocn of stocks and higher prices for us, the
recipieﬁt countries. We in Trinidad and Tobage zre very conscious of the cost
of obtaining our food from external sources, much of it from the developed |
countries. Already, these countriegs have harmneesed scienze and technolegy at
very high levels for food prcductiom, and yet the price is high, and is rising.
Trade confrontation in the graln market, ox hot dry summers in the U.8.A., as in
the case of this past summer, tend te create havoc with food pribes. In these
circumstances, agricultural research in the widest sense, Inzluding praductioﬁ,
marketing and distribution, is a key activity if we are going to achleve a new
and sustained thrust in agriculture. I reccgnise, however, that agricultural
research is only a part of the total national effort in the development of science

and technology.

There can be nc doubt about Trinidad znd Tobago's sevious concern with
scientific activity for national development. Tn his 1976 Budget Speech, our
late FPrime Minister, Dr. Bric Williams, reviewed briefly the situation relating to
the organizational framework for science and technology‘in Trinidad and Tobago.
The problems indicated the absence of an enviromment that would place science and
technology in its proper perspective; limited initiatives in research and
development, an almost static picture in the level of technology; and indeed a

growing deteriorvation in technology in some areas, e.g. scme agricultural crops.

I want to stress the apparently "static picture™ in the level of technology.
We know that there are many research scientists carrylng on agricultural research

in the University, in our Ministries, in CARDI, CARIRI, etc.; we know that it is
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costing us millions of dollars every year. We also know.that there are quite
a lof of interesting areas being explored; I say this because ever so often
someone shows you or tells you about work on sweet potatoes and cassava, new
varieties of tomatoes, lettuce or cabbages. However, I cannot see or hear
about anything dramatic; some bit of encouraging research output which would
make me feel that we have done something tangible of which the community in
general and the farmers in particular feel that we in our lifetime can get
some benefit. 1In fact some people are saying that we talk of research from

our birth to death without results.

The Government of Trinidad and Tobago has provided substantial suﬁport,
specifically for agricultural research, to the Faculty of Agriculture,
University of the West Indies. We provided $2M for agricultural research in
1979, in the first instance. Subsequently we committed, in principle, another
$12M to a longer term Phase II programme of research in agriculture which will
not only benefit Trinidad and Tobago, but the entire region. For this second
phase, $2.2M has already been approved formally; These are for special projects
in addition of course to our substantial development and recurrent expenditure

on U,W.I.

I wish to emphasize that we need the technological information now. In
Trinidad and Tobago, we are at this time faced with having to make a major
decision concerning the future of the supar industry and over 70,000 acres of
land. There are, I am informgd, particular preblems relating to the nature of the
soils, including drainage, if we are going to proceed with the extensive cultivation
of food crops. However, with an import food bill which rose from $800. to $900.M
from 1981 to 1982, we cannot wait for another 10O years to receive the research and

development recommendations as to how we can produce food from these areas.

I have ohserved that among the participants of this conference are
representatives of the International Research Centres, e.g, the International Centre
for Tropical Agriculture (CIAT), Colombia; also from CIMMYT ~ The International
Centre for Improvement of Maize and Wheat which is located in Mexico. There is no
doubt that research sclentists at these centres have conducted useful research work
which has benefitted the countries utilising their results and the new technological

packages which they have prescribed.

Trinidad and Tobago has been, and continues to be, the recipient of the benefits

of some of this research work, e.g. in respect of rlce, maize, cassava and other
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vegetable crops. Nevertheless, we need to remind ourselves that the
heavily financed and properly staffed International Research Centrés

are no gubstitute for the establishment and maintenance of a minimum
critical mass of research capability within our own territories, of

at least within the Caribbean region. 1In fact, the global recession and
the reduced awvailability of support funds from the donor countries and
donor agencies have already had its Impact on the funding arrangements

for the international group. Perhaps this is a kind of warning for the
national planners and the national research scilentists not to attempt to
become too complacent, and simply sit back and wait for the output from
the intermational centres. Hopefully, both the international, the national
and their associated scientists, can continue to put their heads together,
determine areas or zones of responsibility and ultimately ensure that the
total research effort benefits agricultural development in the devéloping

countries.

This workshop brings together some of the most distinguished dnd
brilliant scientists from within the region, as well as some equallf
distinguished persons from varilous parts of the world. You are here for a
purpose - Agricultural Research, Policy and Management. I cannot
over—emphasize that the evolution and implementation of an effective system
for the formulation of policy in égricultural research and the mandgement
of our resources - physical, human and otherwise - for agricultural research,

is vital to the future growth and development of our economies.

I urge you to do your best and to ensure that the total expen&iture of
resources which is involved in the organisation of this Workshop will prove
to be an investment which will give us positive returns for the future

development of agriculture in our Caribbean territories.

Thank you.



INTRODUCTION

This report summarizes the main discussions, the findings and recom—
nendations of the Workshop on Agricultural Research Policy and Manapement
in the Caribbean which was held in Port of Spain, Trinidad from 26 ~ 30
September 1983,

The Workshop was organized jointly by the United Nations Economic
Commission for Latin America and the Caribbean (UNECLAC) Subregional Head-
Quarters for the Caribbean aﬁd the Caribbean Council for Science and Tech-
nology (CCST) with support from the International Service for National
Agricultural Research (ISNAR), the Swedish Agency for Research Co-operation
with Developing Countries (SAREC), the International Development and Re-
search Centre (IDRC), the Commonwealth Foundation and the Government of
Trinidad and.Tobago, the Iﬁter—American Institute for Co-operation on Agri-

culture (IICA), and the University of the West Indies (UWI).

Background

The agricultural sector is important in the economy of the member coun~
: ' ? 1
tries of the Caribbean Development and Co-operation Committee (CDCC),—/ In
recent  years, earnings from. export agriculture have declined while the vol-

umes and cost of imported foods have incressed.

Caribbean Governments have expressed increasing concern about such

trends and have recognized the urgent need to reviralize the sector.

The fundamental role of agricultural research in increasing production,
and its contributions to the economic development of the Caribbean are well
known. However, agricultural research in the Caribbean is facing a number
of problems which limit, to critical levels, the contributions which are re-
gquired of it for the development of the subregion. This has resulted in a

crisis of confidence in agricultural research in the area.

1/ The member countries of the GDCC are Antigua and Barbuda, Bahamas,
Barbados, Belize, Cuba, Dominica, Dominican Republic, Guyana, Grenada, Haiti,
Jamaica, Saint Christopher/Nevis, Saint Lucia, Saint Vincent and the Grenadines,
Suriname and Trinidad and Tobago. Associate members are Montserrat and the
Netherlands Antilles.



-2-

Limitations of funding, technical capability and inadequate link-
ages to facilitate application of research results are easily identified.
It is increasingly recognized that inadequate organizational and manage-
ment practices impose further, if not extreme, limitations on the effi-
ciency of agricultural research institutions and on the usefulness of

their programmes.

Concerted efforts are required to increase the efficiency of national
and subregional agricultural research systems. The co~ordination of such
efforts would contribute much towards effective agricultural research in the
Caribbean, promote reciprocal co-operation between the countries and ac-
celerate the process of generation and dissemination of impfoved-technol-

ogies for increased agricultural production.

During recent years considerable attention has focused on the poten-—
tial benefits to be derived from placing greater emphasis on policies and
management, and the co=-ordinmation of national and subregional efforts for

the solution of common agricultural research problems.
!

At the first meeting of the Caribbean Council for Science and Tech-
nology in June/July 1981, a decision was taken to establish a Working
Group on Agricultural Research for the CDCC countries. Having had favour-
able responses from a number of the member governments, the CCST considered
it opportune to convene a workshop to be atteﬁded by high-ranking officials
and experts concerned with policy formulation, poliey implementation and

the management of agricultural research in CDCC countries.

Objectives of the Workshop

The long-term objectives of the Workshop were:

(1} To strengthen the relationship between activities at the policy
level and at the research programme level so that the programmes would focus
on national priorities;

(11} To facilitate, to the maximum, reciprocal co-operation among
national research agencies; and

(111) To encourage their participation in international programmes.



The immediate objectives were:

(1) To examine the relationship between policy, decision-making
and research activities;

(11) To identify and/or suggest mechanisms for consultations be-
tween the policy-making and the research communities during the formula-
tion of agricultural research policy guidelines;'and

(1i1) To examine existing research programmes and facilities of
regional and national institutions with a view to possible collaboration
between the various institutions. leading eventually to au  agricultural

research network within the region.

Participants

Given the objectives of the Workshop, it was nécessary tc ensure
the participation of high level policy-making and management/policy imple-
mentation personnel of the Ministries of Agticulture in CDCC countries,
and alsc senilor personnel of agencles concerned with both agricultural re-
search and development in those countries. Consequently, the participants
invited were the Permanent Secretaries and Directors of Research for Agri-
culture and senlor policy and management personnel, researchers, academics
and advisers from appropriate national, subreglonal and international

agencies.

A l1list of the participating countries and organizations is given at
Annexes. I and II.

r

Structure of the Workshop

TFe opening address was delivered by the Honourable Kamaluddin Mohammed,
Minister of Agriculture, Lands and .Food Production in the Govermment of

Trinidad and Tobago.

The first two days were devoted to 1ssues relating to policies, the
critical role of institutional and programme management for the effective
conduct of research, and interaction with the internmational agricultural

research institutions,
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During the. following tnree,dayslattention was given to: (a) the
preliminary identification”of.commonqagriculturalrresearch needs which
could indicate possibilities for co-operation in specific research act--

ivities; and (b) mechanisms which would facilitate co-operation. .

Working groups formed.an important part of the Workshop‘activities.
One group.which. consisted Oniy.of Government Permanent. Secretaries and
Directors of‘Research recommended policy outlines towards. agricultural
. research and. formulated,criteria and. strategies for research collabora-
tion. The findings of the Working Groups are Summarized in the body of

this report, and the individual reports form part of the documentation

A special task . force consisting. of senior administrators and
scientists with experience 1n the management. and co—ordination of agri-
cultural research programmes recommended.specific mechanisms for col-
laboration.in agricultural. research. Five .other working groups consist-
ing of Directors of Agricultural Reeearch and other participants with
interest and experience in the subject, carried out a preliminary sort-
ing of priority research needs of specific commodities which are of

high ranking importance to various CDCC countries.

The final plenary session considered and accepted the reports of
the various working groups. with amendments where appropriate. At this
session, the participants.also drew up and formally accepted a number of
recommendations designed to strengthen national agricultural research
systems,‘to impact on .the management of agricultural research institu-
tions and agencies in the subregion, and to promote active co-operation

among the cbCcC countries in agricultural research,
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I, SUMMARY OF PROCEEDINGS

The opening address was given by the Honourable Minister of Agri-
culture, Lands and Food Production, Trinidad and Tobago, who noted that
the theme of the Workshop had identified issues which are critical to the
current national and regional efforts to increase food production. In
his opinion, the increasing dependence on imported food indicated the need
to establish and maintain a critical mass of research capability within
the Caribbean, in order that the researcn establishment could ensure the
development of improved production technologies compatible with the needs

and capabilities of the farming community.

The Minlster considered it ilmportant for the research sclentists to
intensify consultations and to co-ordinate activities in order to increase
the efficiency of research efforts at both the national and international
levels, However, priority should be given to the evolution and implement-
ation of effective systems for the formulation of policy and the efficlent
management of the resources allocated to agricultural research. Finally,
the Minister urged the participants to ensure that the outputs from the
Workshop include recommendations and proposals that were relevant to the
needs of the sector, and which could be implemented with siginficant impact

on agricultural research and agricultural production in the region.

The Director of the ECLAC Subregional Headquarters for the Caribbean
summarized the background and objectives of the Workshop. He pointed out
that it was an unprecedented. opportunity for the agricuitural research
policy and management personnel of CDCC countries to meet and also to have
representatives of international agricultural research agencies participate
in their discussions with the objectives of improving co-oparation in Carib-

bean agricultural research.

The first part of the Workshop concentrated on an overview of agricul-
tural research policy and management with relevance to the Caribbean., It
was noted that there was a serious crisis of confidence in Caribbean agri-
cultural research, as well as divergent views iIn some official and scientific
establishments concerning the value and the achievements of agricultural

research carried out in many countries of the region.
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Inadequate technology transfer systems, low level support services
.and in particular poorly developed marketing systems imposed constraints
on the potentlal benefits which. could be realized from the application
of agricultural research findings. Consequently, the value of the re-
search and its potential contribution te agricultural development were

often considered to be minimal.

With respect .to the role of agricultdral research in the develop-
ment .processg, it was emphasized that agricultural research was an inte-
gral part of agricultural development, the scope and required function
being determined at the national planning level. This was parcicularly .
important when a country derived a large part of its income from agri-
cultural production. The research policy should be compatible with the
national agricultural plan and should also form a part of the general

development programme for the country.

Improvements in the agricultural research systems could be facil-
itated by establishing mechanisms for.consultations between the policy-
makers and research communities, during the formulation of agricultural
reéearch policies. .Continued consultations w&uld also facilitate feed-

back, evaluation and necessary adjustments to programmes.

Econecmic Aspects of Agricultural Research

Seldom does the agricultural research sclentist in a developing
country become concerned with the economics of research activities. How-
ever, the basic éqonomic factors influencing policy considerations in
the allocation of resources within the framework of national development,
often determine the organization, scope and continuity of agricultural
research. The participants were reminded that agricultural research is
only one of several activities, which compete for funds from limited
resources. Research activities should be considered as a produqtive
process required to yield economic returns on inputs with a bost/Benefit
ratio at least similar to that of other investments. Past experience
and also perceptions of anticibafed benefits from proposed research had
had major influences on resource allocation and consequently research

funding,



Management

Although the inadequate allocation of funds imposes basic constraints
on research programmes, there was growing concern that the organization and
management of research institutions and of the research conducted cduld be
the most critical elements which determine the efficiency of resource use
and the utility value of the reseaéch findings. The participants were of the
view that the management of a research institution should ensure clear ob-
jectives for the research activity; the types of activities required to attain
the objectives; the minimum possible research required; the minimum research
output and the. maximum.time that should be allcwed for the activity. Further,
the effective. use of the resources required careful analysis of options to

ensure that resources were channelled to priority areas for maximum contri-

bution to naticnal development,

The role of management in the planning and. evaluation of agricultural
research were considered. to be important functions, without which research
could not be directed towards the reszolution of specific problems which im-

posed constraints on the agricultural production system.

Management should necessarily include administration, and considering
the role.of administration in agricultural research, it was noted that an
effective and efficient administration component is absolutely necessary
to a research institution, for without adequate administration a research
institution cannot function. However, it was stressed that the role qf ad-
ministration is to facilitate the work of the scientists, to create the con-
ditions in which scientiéts work most effectivély as only the scientists

produce new technology.

Reference was made to comments and the writiqgs to a number of eminent
persons who at various times, as heads of successful agricultural research
institutions, had ?recomﬁended strongly that the head of a research institu-
tion should himself be a trained scientist as peopleitrained.exclusively in
management without a research background do not understand the potentialities
of research ... or how research has to be carried out". It was also noted
that, in general, scientists were often deficient in the basic principles

of management.
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Discussions relating to agricultural .research policy gnd research
activity at the national level .indicated .the need to strengthen the
national institutions, and that a restructuring of the organizational
framework and orientation of research activity might be necessary in

some cases. |

The Workshop. found that clearly defined national policies and the
cbjectives of research preogrammes were often lacking. Participaﬁion at
various levels of the research, community. .to develop. a framewark for
national agricultural. research systems was..considered desirable. How-
ever, as noted at .an earlier session, the basis for allocation of resources
to agricultural research, and the competition with other sectors for a

share of limited resources was not always apparent to researchers,

Strengthening national research could be achieved through the care-
ful evaluation of research needs, identification of areas for collabora-
tion between various national agencles and co-ordination of research

efforts by a single national council or institute.

At the subregional lével, the participants endeavoured to find a
basis and to identify mechanisms for establishing links between the
research establishments of the subregion. Increased consultations and
the excﬁange of information on common problems could constitute initial

steps towards regional co-operation activities.

Existing framework for agricultural research

There are at least 25 agricultural related research institutes and
agencies in the English-speaking Caribbean. Of these, some 15 are
funded exclusively from public funds, two from both public and private
funds and six from private funds. The eight privately funded institu-
tions are commodity research units, three of which are monodisciplinary
and have extension units separate from the national extension service.

A significant feature of the insiitutions financed from public funds is
the separation of teaching and research functions and their exclusion

from the extension function,
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In the four 1arge‘non~English~speak1ng states, viz., CuBa, Dominitcan
Republic, Haiti and Suriname, research is conducted mainly in commodity or
resource-oriented institutions funded by the public or priﬁate commodity

organizétioﬁs°

Many of the states whose economies rely heavily on agriculture do
not have the resources to support an effective nariomal agricultural re-
search service. The larger states may have, or are in the process of put-
ting into place, the basic framework on which an effective national service
can be developed, but in others, notably the small isiands forming the
Organization of Eastern Caribbean States, existing agricultural research
services are small or non-existent with uncerrvain prospects for improve-

ment.

Throughout most of the subregion, systems for technology transfer
and programmes for human resource development are very limited; and this
imposes constraints on efforts to improve the effliciency of research and

the application of improved technology in production systems.

The subject of the effective functioning of available persomnel, and
indeed,. the effective use of resources allocated:to agriculturél research
and . development was common. to all discussions. Attention was foéused on
goals for regional agricultural research and development; the integration
of research and training;. and the principles and approachesdfor the de~
velopment of an alternative framework for agricultural research in the

Caribbean.

Proposed alternative framework for agricultural research in the Caribbean

The number of agricultural research agenciles and institutions which
have ﬁarying responsibilities for one or more functions related rto agri-
cenltural research in the Caribbean, indicate that there is a substantial
sclentdific research capability in the subregion. It also suggests that
there is potential for considerable contribution by the various institu-
tions and researchers to agricultural and scientific devélopment. Further,
it seéms reasonable to expect that the co-ordinated efforts of these

agencies and institutions, with support from the many technical assistance
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and funding agencies wﬁich are active in the Caribbean, could significantly
increase the capacity of the subregion to resolve its worsening food and

nutrition problems.

Since the desire to co-operate in agricultural research became
firmly established during the Workshqp sessions, it was recognized that the
immediate objectives were then to identify activities and define mechanisms
toward realizing subregional co—operation in (a) research; and (b) related
actlvities which impact directly on the research efforts and on the appli-

cation of research findings.

The basic Characterisﬁics and general objectives of regional co-
operative research activities were discussed at length using existiﬁg and
planned co~operative programmes in Latin America as models for thesde dis-

cussions.

.The basic concept of the co-operative programme is to share scarce
resources for the resolution of commen problems. The cbjectives wére to
use:available,resoﬁrces in an organized manner, with the effect of mutual-
ly strengthening the national research programmes of the par;icipating
countries and enhancing their capability to develop and deiliver useful tech-

nology for increased productivity in agriculture¢

The participants recognized that the sucécessful funétioning of a co-
operative research network would require careful planning, clearly defined
objective and adherence to the principle Qf mutual benefits to the co-
operants. Most importantly, co-operative programmes were not substitutes
for effective national. programmes specific to the needs of the particular
country. Indeed, as noted earligr, the co-operative programmes should be
based on_efficiént national programmes in most, 1f not all, participating

countries.

Research programmes in the Member States

Each country participating ihAtheswbrkshop, presented a brief outline
of its national agricultural research policy; the management organization;
the structure .of the national system;.the.links-with other national;
regional and international services; the resource base; the major programmes

and projects; and also prioriéy needs of the reséarch system,
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Representatives of the commodity and other researgh institutions' of
the subregion and the international agencies made brief presentations also.

These presentations, the findings of which are su@marized later,
indicated extensive commonaliﬁy of research needs and research acéivity,
_ widely varying national éapability‘to‘carry out.research,.tbe importance
of the commodity research. institutiong.to the commercial agricultural .
sector and to the economy.of many .of.the stares; the“depéndénce of the
smaller island states on regional and international support. The require-
ments even for high priority research and .in particular the transfer of
technology to the farmers. remain unsatisfied. . Research policy, programming
and linkages with national.developmentpoquctiveslcontinue.to be lacking
notably in the smaller island states. No institution appears to have gs-
tablished formal procednres to monitor and. evaluate research projects or
to have guidelines that would provide indicators to assist in making de—

cigsions as to the continuation or termination of speclfic activities.

A VWorking;Groups

1

. During the course of the Workshop, the following Working Groups were

Eormetho'consider sﬁecific_toéics: ‘ , .

(1) A Working GrouP.cdnsisting only of the Permanent Secretaries
and Directors of Agficulturai Research.consideredxpolicies toward colla-
boration and criteria for collaboration in Agricultural Rese&rhh}

(i1) A Special Task Force of senior researchers and administrators,
considered complementary views on.collaboration; ‘ .
(iii), Working Group on Bananasg ‘ )
(iv) ,Wo;king Group on Livestock;_ - N _ o,
(v) Working‘GrOup on Rice; B : :
(iv) Working Group on Underexploited Crops, including Tropical Fruits;

(vii) Working Group on Sugar-cane and alternate uses of Sugar—canga

The reports of these working groups are attached to the present report; but

their main findings are summarized in the subsequent paragréphs. .

{
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Recommendations ,

The reportsof the Working Groups were discussed and formaily adopted
by the Final Plenary Session which also drafted and formally accepted a
number of recommendations which are attached. }

The most important recommendation from the Workshop was the unani-
mous support for a proposal to set up a Caribbean Co-operative Agricultural
Research Network. This could be achieved by effective co-operation be-
tween research institutions and agéncies, collaborative commodity research,
promoting the exchange of information and consultations between the research
scientists of the subregion and seeking to have the international agricul-
tural research centres increase their research activities and support for

subregional agricultural research and development.

Finally, the Directors of Agricultural Research nominated, from among
themselves, six persons to be the members of a Wofking Group.which was
given the responsibility to formulate detailed proposals for the establish-
ment of the Caribbean Co-operative Agricultural Research Network. Jamaica,
Dominican ﬁepublic, Dominica (on behalf of the OECS), Barbados, Suriname and
Trinidad and Tobago were nominated as the initial members of the Group., Tt
was recommended that the Faculty of Agriculture of the UWI, and ECLAC/CCST,
should co-ordinate the activities of this Working Group and act as ics

Secretariat,

Working Groups on Commodities

The predominance of the agricultural sector in the economies of most
of the participating countries led them to consider with great care their
collective research activities in order to increase tpeir involvement in
co-operative efforts with those facing similar problems. With this object-
ive in mind, the Workshop established Working Groups on some of the major
commodoties of economic importance to the subregion viz., Bananas, Sugar-

cane, Rice, Underexploited Crops and Livestock,

The Gfoups identified a number of priority areas of common interest
to the countries concerned, the solution of which would be facilitated by

inter-territorial research co-operation. The areas identified cut across
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national frontiers and are critical to sustained and expanded production.
The limited regources both of finance and scientific manpower available,
in particular te the small island states, makes.this approach the only
realistic and practicable one, in order to solve the problem of under-
develcpment in agricultural research, and Imposes on the Governments of
the region the obliigation to declde on the measures necessary for its im-

plementation.

Such measures were considered by the Groups for transmission to their
Governments. The measures proposed, by themselves, reflect the serious 1ldim-
itations and gaps in both national and regional research programmes, and
the international agencies have been requested to consider as a matter of

urgency, the funding of some of the basic programmes.

Bananas

In the case of Bananas for example, the resources available to the
Banana Breeding Scheme are totally inadequate to produce a variety with
the necessary resistance to pathogens, and the ability to produce high
yields of fruit with desirable commercial qualities. The need to formulate
a banana research strategy between the CDCC countries In order to minimize
duplication of effort was emphasized and funding to achieve this aim is to
be explored. A further important recommendation emerging from the Working
Group was the need to explore the possibilities for use of selected cultivars

in agro-based industries, and altermative uses of traditional cultivars.

Rice

Participants of the Working Group on Rice agreed to a proposal to con-
vene a workshop of rice research personnel in order to develop a Caribbean
network on rice research, which they considered essential to expanding rice
production in the region. The Caribbean region with a population of almost
30 million has over the past decade been a net importer of rice, which is a
basic staple throughout most of the reglon, with an overall per capita con-
sumption of about 33 kg. of rough rice per annum, and which by the turn of
the century, may well be the basic food crop of the Caribbean as a whole,

By 1990, population is expected to increase to 35 million and 42 million by
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the year 2000, The historical trends project an increase. in some areas
from 503,000 hectares in 1980 +o 624,000 hectares by 1990 and 767,000

hectares by the year 2000, but the histcrical trend in regional average
rice yield, projects an increase from 3.14 tons per hactare in 1980, to

only 3.56 tons in 1990, and 3.76 tons by the year 2060.

Thus a significant increase in rice yieid in all rice—pfoducing
countries in the region appears to be absolutély essential if natiomnal
or regional .self-sufficiency is to be aschieved. Recognizing the import-
ance of the rice problem te the region, the Working Group agfeed in
principle to.a project proposzl by CIAT for a vice research’ scientist
for the region,.who would have responszibilities for cojordination cf a
wide range of activitlies both between and within national research pro-
grammes 1n the region, and for overall research liaison with the Rice
Programme and Seed Unit at CIAT, as well as other sciences provided tﬁrough
CIAT's international co-cperation acrivities. The regional nature of the
work will be emphasized at & network Workshop to be helid in the first year
of the project. The organizing inétitution for the Rice network should

be ECLAC working in close colilaberation with CTAT,

Sugar Cane

In the Working Group on Sugar Cane and its:aiternate uses, discussion
centred‘on alternate use of raw éugar both for human consumption and in-~
dustrial uses, without preiudice to basic sugar prdduction. In particular
the group placed emphasis on agricultural production systems with research
directed towards fibre production'as building material to replacefdeclining

timber supplies. As in the case of Rice, it was felt a regional proposal

could be elaborated under the umbrella of the ECLAC/CCST.

Underexploited Crops

The apparent loss of comparativz advantage Iin the production of the
traditional crops of the regicn, such as sugar, bananas, coconuts and citrus
led the Working Group on Underexploited crops tc consider putting some

emphasis on the non-traditional underexploited crops which held promise for
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stimulating‘inter and intrareglonel trade. The Gtoup identified a wide
fange of'legumes, cereals, frults and vegetables, and the type of research
needed for them i{f they were to play a role in diversifying the production
of the region. '

Livestock

The Working droup on Livestock examined the constraints which prevent-
ed the development of viable livestock industries and made specific recom-
mendations with rvespect to the use of local raw materials as feed ingredients
for non-ruminants, the use of ligno-cellulose material for use ag animal
feeﬂs, and among other recommendations maximizing the use of animal by-

products including hides, hair and wool.

B. Recommendations of the Final Plenary Session

CDCC Governments are urged to examine their national agricultural re-
search programmes with a view to strengihening national sysfems and to enhancing
functional integration of agricultural research, training and extension, pos-’

sibly by the appointment of a Councii.

~ CDCC Governments should lend full support to the mechanisms which have
been agreed to at this meeting to establish regional c¢ollaboraticm in research

on particular commodities.

In view of the fact that research results, however worthwhile, may not
be by themselves adequate to in¢rease production and productivity, and since
any weakness in the continuum'between agricultural poliicy, land use manage-
ment, production, credit, training, extension and marketing may result in
effectiveness in the whole system, Governments are urged to assess compre-

hensively the whole agricultural system in relationship to research.

Governments are urged to devise and estrablish functional mechanisms for
evaluation of agricultural research results and as a separate exercise, eval-
uate the contribution of research to agricultural production and productivity.
Regional and International Agencies are urgéd to assist national Governments

in the evaluation of their research results.
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Every support should be given by CDCC Governments to the activities
of the Working Group, that the meeting has established, to prepare a set
of recommendations regarding the creation and operation of a network

mechanism for regional co-operation in agricultural research.

That every support be given to the convening of an annual workshop

of Directors of Agricultural Research of CDCC countries.

Directors of Research and Permanent Secretaries are urged in the
management of the national agricultural research systems to make every

effort to enhance regional co-operation.

International agricultural research centres and other international
agencies and regional institutilons are urged to give their support in the
discharge of their responsibilities to the governments of the region to
the advancement of the concept of regional co-~operation in agricultural

research.

The international funding agencies are also. urged, in association
with regional governments and regional institutrions to integrate more
fully their programmes in their support toward the realization of region-

al co-operation in agricultural research.

The closest co-ordination be developed between agricultural edu-
cation, research and extension and other services, and that National Coun-
cils for Research should be establisghed from a wide cross section of repre-

sentatives from the public and private sector.
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II. REPORTS OF,WOﬁKING GROUPS

A. Report of the Joint Working Group of Perm-
anent Secretaries and Directors of Research
on Agricultural Research Policles, Manage-

ment and Collaboration

The Group regarded the Conference as a recognltion of the need for
scientific collaboration not only at the national and regional levels of
small island states, most of which have non-viable research organizations,
..but with the more broadly based group of the CDCC states., The decline of
agriculture, the high food import bills and the increasing population, in-
creasing land scarcity and.the push for industrialization. will compel the
governments and.the responsible officials of the Caribbean. region to take
steps at the highest level. to elaborate policies and co-ordinate research
activities, in order to optimize both the use of capital and scientific
manpower resources. It was this philosophy which informed the meeting of
agricultural research scientists of the region at a time when there was
evidence of a crisis of confidence in the impact of research on the agri;

cultural productivity of the Caribbean,

From the general discussion on the contribution of research to the
specific problems of the agricultural sector in the Caribbean, and the sig-
nificant role of policy-making.in agricultural development, concern was .ex-
. pressed by many participants at the apparent lack of appreciation and the
apparent crisis of confidence shown by governments of the area in the poten-
tial of research in the production.process. It was emphasized that the
policy-makers were not convinced .that the investment made in research re-
sulted in any significant increases in agricultural production and product-
ivity. More particularly, there was the feeling among the decisionmakets
that agricultural research did not impéct on the domestic small farm sector,
which led them to question the relevance of current research to the problems

of the farming sector as a whole,

The Wofking”Group was of the view that this was a vast over-
simplification of the problem, which ignored the question of the inter-

dependence betwezen investment in agriculture and investment in other sectors.
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Agricultural development was not a process independent from the rest of the
economy and enlightened general economic policiles, e.g. trade, taxation,
pricing, marketing facilities, etc., may be as important in determining the
pace of agricultural development as policies for research, mechanization,
agricultural extension, subsidies, .or modern inputs. The Group-emphasiéed
this complementary nature of investment activities in the context- of agri-
cultural development in low income countries, like the Caribbean, where re-
search could not be considered in isolation from the social, cultural and
economic environment. It was the continuous efforts in research and its
application that led to the agricultural development of the advanced coun-

tries of the world.

The Group in general agreed that it was a fundamental error to under-—
rate the role of agricultural research in agricultural development policies,
but recognized that economic research should be a vital part of the research
spectrum and should seek to identify selective crops and schemes in the com-
putation of gross profits to farmers. Buch research, it was agreed, should
examine the needs of the farmers, suggest solutions and pass on these solu-
tions to the farmers via the Extension Services and farmers' organizations.

It was the consensus that emphasis should be put not oniy on physical yields
per acre, but also on profitability of invesfment, if only to underline the
fact that the economies of technical agricuitural research should be developed
in close co-operation between agricultural economists and biclogical research-
erg, with profitability of available :iechnology as the operational concept.
The Working Group recognized that recommendations for farmers must be in terms

of economics if they are to have real basis, and be accepted by the farmers,

The Croup also agreed on the need for initiating soclo-economic studies
insofar as they may be needed for a better understanding of the factors govern-
ing receptivity to change and the required incentives, since any proposed meas-—
ures for Improving agriculture must be feasible and profitable in the eyes of
the farmers. Situated in the same context in the research programme was the
need to find out the obstacles encountered by‘farmers in adopting the recom-

mended results of researchers.
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On the theme of research organization, the Group recognized the limited
research capability of the smaller islands, and at the regional level the
dispersion of research among a multiplicity of agencies which constrained
the performance of available manpower and scarce financial resources. It was
noted that in these circumstances that although concentrated research could
and did make an impact on a particular commodity, such as Banana Reséarch by
WINBAN, the fmpact of research on the sector as a whole was not dramatic, be-

cause of the small recuommendation domains with low pavoffs,

The need for a symergistic relationship between national and régional
organizatrions was generally recognized, especially in areas where a éommon—
ality of problems may permit an orderly system of co-operation in weil planned
programmes and pooling results across national frontiers. The Group also
took the view that the cost of running regional organizations required that
such institutiong should not isolate themselves from one another or compete
with one another, but that they should be a focal point for co—operaﬁion!
mutual guidance and co-ordination of action, bringing together in a unified
way the national efforts of the CDCC countries. It was recommended therefore
that closer collaboration and a division of labour be established which would
utilize the capabilities of existing regional organizations more effectively

to complement the national effort.

A number of parallel considerations were raised by many participants.
Discussion centred on the question of funding research in small islaﬁd-sys—
tems whose research organizations which posed a formidable difficulty, and
whose research programmes are now viable are susceptible to capricioﬁs ex~
ternal pressures. The Group felt that this situation should not be allowed
to prejudice the national ranking of research priorities; and that aﬁy aid

should be built firmly into the requirements of the country'in question.

Other issues raised were the relative isolation and generally limited
scope for discussion and exchange of experiences, ideas and results among
researchers in the Caribbean, It was felt that this was a constrain? which
could be counteracted by the creation of professional societles and linkage
with International research agencies, whose results and resources could be
utilized by collaborative mechanisms established within the regional

groupings.
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Recommendations of the Joint Working Group

In considering some of the major problems facing agricultural research
in the Caribbean and their implications for policy formulation, the Group
recommended a clear definition of goals for national and regional research
with the aim of increasing food productlon and productivity and, in parti-
cular, improving methods of handling, processing, storage, distribution and

marketing of local foods.

It was considered of equal importance that regional trade in food
should be encouraged and monitored as an instrument of food security. The
pressing food population problem as reflected in the enormous import Bills
of the region, although of the highest priority, should not exclude atten-
tion being gilven to the expansion of selected export crops, consistent with
overall world demand projections. Attention should also be given to the
devleopment of the underexploited and non-traditional plant resources of

the subregion in order to diversify production.

As a means of achieving these goals the Group recommended continuous
dialogue between the research directorate and the policy-makers which would
foeus on means, methods and priorities in relation to the national agri-

cultural and research goals.

The Group recommended that governments should be asked to agree to
and seek assistance in the establishment of co-ordination mechanisms at
the national level with a view to strengthening thelr national research and
extensionfcapabilities as a matter of urgency, and in that centext to give
serious consideration to granting a large measure of autonomy which would
allow research institutions to function more effectively. In the same con~
' text, the Group recommended the functional integration of research and
teaching, research and development, extension and farmer training, under
some flexible mechanism such as Research Training and Policy Councils or
Agricultural Research and Training Institutes. It was alsc recommended
that training of the less specialized extension personnel should be carried

out along subject matter lines.

At the Regional level the Group recommended that the commonaliry of
research needs should be studied in order to identify areas for research

collaboration, and which would serve as a basis for establishing linkages
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between national research agencies and the exchange of information on common

problems.

It was emphasized that the work and capabilities of research organiza-
ticns should be ratlonalized to support the national efforts, £ill the re-
search gaps and work essentlally on common or collaborative programmes. It
was considered essential, therefore, that an urgent and critical review of
the roles and capabilities of these organizations should be made within the
context of national and regional agricultural goals and resources, to es-
tablish a division of labour and to determine the areas of collaboration

and the possible functional relationships,

The Group considered a form of regionalization which has its roots in
the establishment of systems of research collaboration cutting across
national frontiers, and recommended that donor agencies sghould continue ro
fund such agencies whose aims were to foster research linkages and research
collaboration. In this connection, the Group was of the view that in im-
plementing this recommendation, two cgnsiderations ghould be borne iﬁ'mind,
viz: (1) the desirability and the long-term goal of strengthening national
sysfems without which regional networks would be Ilneffective; and (ii)} en-
couraging the individual countries to organize their own systems with back-

stopping by donor agencies.

Arising from the network establishment it was recommended that concen-
tration should be put in the first instance on establishing the basis for
co-operatién in the form of meetings, exchange of information, materials,
etc., and carrylng out research on a few selected commodities. Further ex-
pansion to other commodities would be determined by the experience gdined

and the benefits derived.

The Group further recommended that follow-up meetings in the nature
of the current Workshop should be held to review and evaluate the progress
made in collaborative programmes and in the establishment of networks of

regearch,

As a conclusion to the discussion the Group laid down some basic cri-~
teria, which in their view should form the basis for collaboration both

within and between countries. The following criteria which do not necess-
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arily imply an order of priority were recommended to be used for initia- -

ting mechanisms of collaboration:

(1) Common problems and interests;
(i1) Voluntary initiation;
(111) Mutually acceptable benefits in relation to the satisfaction
of needs;
(iv) The goals, objectives and programmes should be clear and
acceptable;
(v) The use of flexible mechanisms in devising and executing pro-
grammes;
(vi} Joint actions must lead to maximization of use of limited re-
sources and should be cost-effective in results;
(vii) The mechanisms should serve to strengthen existing institu-
tions rather than establish new ones:
(viii) General good faith between collaborateors:
(1x) Continued political and financial support for sustaining suc-—

cessful collaborative efforts.

At the closing session, the Conference adopted unanimously the
Reports-of the Working Groups which would enable govermments on the
one hand to take the necessary steps to reorganize the research ser-
vices for the effective development of agricultural research,’'and on
the other hand, permit donor agencies and international organizations

to reinforce theilr co-operation with small island research systems.

B. Report of the Special Task Force
on Collaboration in Agricultural
' Research

This Group examined a series of contributed papers including:

(1) The Role of Agriéultural Research in Agricultural Deveiop-
ment '
(1) The Organization and Management of Agricultural Research in
the Caribbean;
(1i1) Agricultural Research Management;
(iv} Towards the Future - An Alternative Framework for Agricul-

tural Research in the Caribbean}
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The complementary nature of the Conference which invelved issues of
Policy, Management and Collaboration encouraged an integration of the work
and its organization, where the two Committees met as a whole to establish
a range of complementary objectives to further co-operative research. The
- discussion resulted in a general concordance éf views which have been des-

scribed in the Report of Permanent Secretaries and Directors of Research.

With respect to the criteria laid down for collaboration research
among members of the region, the Task Force recommended that those Commod-
ity groups, such as Rice, which had advanced proposals for co-operation,

could proceed to implement them without delay.

The Task Force also proposed the establishment of not more than six
persons who would be responsible for elaborating proposals for regional co-
operation on the basis of the guidelines laid down and who would design
steps for their implementation, and to report within six months. In order
to achieve trhis aim, the Task Force recommended that assistance should be

sought from donor agencies for interim funding.

To achieve the aim of establishing the network system, the meeting
mandated the University of the West Indies in collaborationm with CDCC/CCST
to continue the Initiative by acting as Secretariat to the proposed group

of six persons.

It was further agreed, in discharge of the mandate, that the Univer-
sity be requested to prepare a background document for discussion by the
Working Group, in consultation with regional and international agenciles
operating in the agricultural sector of the region. After finalization of
the document, it should be presented by ECLAC/CCST and the UWI to the fund-
ing!agencies. This proposal was formally adopted by the Directors of Agri-

cultural Research.

C. Reports of the Commodity Working Group

(i} Working Group on Bananas

Banana and Plantain Breeding

In the four Windward Islands of Dominica, Grenmada, Saint Lucia and
Saint Vincent and the Grenadines, bananas contribute some 70 percent of

export earnings amounting to approximately EC$100 million each vear.
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Approximately 20,000 banana farmers in these islands are dependent on the

crop which is also an important staple food.

In Jamaica, bananas rank second as the most important agricultural
export and, as in the Windward Islands, are a source of livelihood for
thousands of farmers, an important employer of labour and a major food

commodity,

Specific information relating to this crop in Belize and the other
CDCC countries was not available to the Working Group. However, it is
known that bananas 1z an important economic crop in Belize and a major

crop in some of the other CDCC countries.

The highest item of production cost in the Windward Islands and
Jamaica relates to the control of yellow Sigatoka (Leafspot), the es-
timated total expenditure being J$12 million in Jamaica and EC$8 million
in the Windward Islands. The global estimate of annual expenditure on

the control of yellow Sigatoka is in excess of US$S100 million.

Recently, a very virulent strain of the fungus (black Sigatoka)
has been spreading throhgh Latin America and Africa, affecting both
bananas and plantains. The estimated cost to control black Sigatoka is
more than twice the cost to control the yellow strain. The spread of
black Sigatoka to the Caribbean is a real possibility and should this
occur, there will be devastating effects on the Caribbean banana industry

which is so vital to the economy of the region.

In this connection, it is important to note that the Banana Breed-
ing Scheme in Jamaica has been carrying out research to improve varieties
through breeding and selection for some 30 years. This scheme has a proven

capacity to produce tetrapolois which are:

(1) Resistant to black and yellow Sigatoka;
(11) Resistant to Racé 1 of Panama disease;
(11i) As resistant as Cavendish clones to Race 2.of-Panama;diseése;
(iv) Comparable to Cavendish clones in yield;
(v) As a cooking banana, better in eating quality than Cavendish
- clones; '
(vi) Better performers under unirrigated conditions than Caveﬁdishl

clones.
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In 1960 all banana breeding work in the Caribbean was concentrated
in Jamaica under the general supervision of the Banana Board. At that time,
the Windward Islands Banana Industry euntered the Scheme as a contributor,
the remaining costs being met by the British and Trinidad Govermments. To-
day, the Jamaican Governmeﬁt is the only source of financing to this Scheme,

which is believed to have the best banana germplasm collection in the world.

The resources now available to the Banana Breeding Scheme are inade-
quate to carry out the activities which could result in the production of
a variety having the necessary registance to pathogens and the ability to

produce high yields of fruit with desirable qualities.

In view of the above, it was recommended that the international agen-
ciles consider, very urgently, funding a revitalized banana breeding pro-
gramme for the Caribbean. Such funding should include collaborative work
by the existing banana research stations of the region to evaluate new

clones produced by the breeding programme,

Moko Disease

A bacterial disease called "Moko" disease of bananas is at present
causing significant losses in the production of bamanas, plantains and
bluggoe' in Gremada. It is recorded that this disease has been responsible
for the decline of the banama industry in Trinidad. Because of the im~
portance of bananas to the economies of a number of Caribbean countries, it
is most important that this disease be comtained and not be allowed te

spread to other countries,

The Working Group recommended that the existing programme to ervadi~
cate Moko disease in Grenada, which 1s funded by the EDF, should be extended
bevyond the present phase scheduled to end in April 1984, A Phase II of this

programme should include the introduction and evaluation of:

(i) Substitutes for the existing bluggoe; and

{(ii) Advanced tetraploids from the Jamaica Banana Research Scheme.,

Fertilizer Placement

Recent trials under limited agro-ecological conditions in the Windward

Islands have shown that:
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(i) The uptake of fertllizers was increased when placed abouf 5—8 cm
deep and about 45 em from the pseudostem;

(i1i) Higher yields were produced by placement and in some cases using
smaller amounts of fertilizer than in broadcast applications;

(i11) There was less toppling with fertilizer placement.

It was recommended that a programme of fertilizer placement and fer—
tilizer evaluation trials be carried out under anpumber of agro-ecological
conditions, not only on research statlons, but moét importantly through
carefully conducted on-farm triéls. It was also recommended that this pro-
gramme should be carried out as a collaborative programme in which WINBAN,
the Banana Company of Jamaica, Belize and other CDCC countries, would par-

ticipate,

Research Collaboration, Exchange of Personnel and Information

At present banana research agencies in the CDCC countries plan and
implement thelr programmes in isciation, also there are no mechanisms
whereby research results are shared for mutual benefit although some
countries produce for the same market on a complementary basis. For ex-
ample, the four Windward Islands and Jamaica share the United Kingdom
Market and a shortfall in supply from any one island adversely affects
the market security for fruit from the other islands. This indicates
that co-operation in banana research and development programmes would
be of mutual benefitto the participating countrieg. The working group
recommended that the Banana Company of Jamaica and WINBAN formulate a
Joint banana research strategy which would minimize duplication of
effert and that formal channels of communication be established for the
sharing of research results, the exchange of visits by researchers and

field and laboratory observations of ongoing research of mutual benefit.

Constralnts in financing WINBAN Reséarch

Tnadequate financing is the major constraint on banana research
and development in the Windward Islands. A cess is levied on export
bananas to provide core financing for research. However, in recent

years, major disasters have adversely affected production and the ability
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of the industry to finance its research needs. Iﬁ 1978 hurricanes destroyed
plantations and reduced Windward Islands' exports to 32 pefcent of the annual.
estimate. 1In 1980 another hurricane destroyed 100 percent of the plantations
in Saint Lucia, 95 percent in Dominica and 40 percent in Grenada. A wind-
storm caused some 40 percent damage Iin Saint Lucia during 1983. Volcanic
eruptions in Saint Vincent and the Grenadines reduced projected exports by

29 percent during 1979 and a leafspot epidemic during 1978 and 1979 reduced
Dominica’s export to approximately 58 percent of the 1977 level, These dis-
asters have interrupted research programmes and have placed severe constraints

on the ability of these islands to finance necessary research.

In view of the adverse effects which interrupticns in funding have had

on banana research, it was recommended that methods be devised to:

(1)} Ensure necessary continuity of research activities; and
(ii) Alleviate the existing constraints on banana research agencies

in the Caribbean.

Non-traditional Banana Culctivars

At present, almost all hanana research efforts in the Caribbean are
directed to the production of fresh fruit for export. Neglected areas in-
clude the possible use of selected cultivars in agro~based industries and
also alternate uses of traditional cultivars. The need for research arna
development activities in these two brcad areas has been highlighted by the

Faculty of Agriculture of the University of the West Indies.
It is recommended that urgent attention be given to:

(1) The non-traditional banana cultivars as sources of food and
for possible agro-industrial uses:

(ii) The non-traditional use of present commercial banana cultivars.

It is also recommended that this programme should give special atten-
tion to the member countries of the Organization of Eastern Caribbean States:
Antigua and Barbuda, Dominica, Grenada, Montserrat, Saint Christopher/Nevis,

Saint Lucia and Saint Vincent and the Grenadines.
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ACORBAT - Latin American and Caribbean Networking in Bananas

The University of the West Indies, University of Puerto Rico, WINBAN,
the Government of Trinidad and Tobago, IRFA and Jamaica are founding mem-
beré of the Association for Collaboration in Banana Research in the Carib-
bean and tropical America (ACORBAT). ACORBAT has, so far, from 1964 served
as the only linkage of banana technologists from the Caribbean and Latin
America.

The need to maintain this linkage is vital for technology interchange
and the bridging of techneological gaps that may exist between and within
banana~growing countries in the Caribbean and Latin America, This organiza-
tion now encompassés banana researchers in Latin America, the United King-
dom, Africa and South Pacific. Consequently, a global network between bana-
na researchers has been fostered. The broad objectives of the Association

are:

(1}  To recommend any study, research, survey or triai on bananas in
the Caribbean and tropical America designed to improve their cultivation
management, packaging or processing;

(i) To seek and mobilize resources to carry out approved activities
relating to the banana industry; |

(iiij To promote by all avallable means, the adoption of methods and
techniques designed to improve the quality of the fruit and te stimulate
consumer acceptaﬁde of bananas produced by the member countries of the

Association.

The General Assembly of ACORBAT in Guadeloupe in 1983, mandated its
President to seek to establish the organization under the umbrella or with-
in the sfructure of an existing Institution or international organization.
It is therefore recommended that an appropriate base facility be identified
and created for the present and future development of ACORBAT. Assistance
in identifying such a base and modest financing for the same should be con-

sidered by countries and aid donors represented at this Workshop.,
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Studies on Ledf Spot QOrganisms

At the meeting of banana researchers in Guadeloupe in 1983, under the
umbrella of ACORBAT, it became evident that there was very little In-depth
research on the epidemiology, pathogenicity and variability of leaf spct
organisms, or the mode of action of fungicides presently used in their con-
trol in the region, or indeed, in Latin America. Such a study is wital in
forecasting changes Iin population or in deterﬁining the development of re-
sistant strains of the fungus, such information can be of great value in
determining disease control strategies, which could result in savings to

the bamana industries and the development of disease resistant cultivars.

In view of the high cost of leaf spot control referred to earlier,
it is recommended that & comprehepneive comparative study be made of differ-
ent populations of the leaf spot organisms in the region, to determine their
natural variability and pathogenicity on different banana cultivars in the
region, with particular reference to the tetrapleids produced by the Javaica
Banana Breeding Scheme. Such a study would best be done at a University

and funding for such a research programme needs to be found.

ACORBAT - Research Priorities Requiring Networking

At the meeting of ACORBAT in Guadeloupe in 1983, a listing of research
programmes which would best be carried out on a collaborative basis between
member countries was considered and accepted by the banana researchers.

The Working Group recommended that the programmes which are of relevance

to the CDCC countries should be studied with a view to their implementation.

This report was formally adopted at the final plenary session of the
Workshop.

(i1) ‘Working Group on Rice

Proposal

The participants accepted in principle the project proposal presentced
by CIAT and agreed with its objectives, and that a workshop of rice research
personnel and others directly involved in rice production should be the first

step in implementing the proposal. It was agreed that the development of a
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Caribbean Network on Rice Research was essentlal and urgent for the future
development of rice production by countries of the Caribbean, and that the

Network should be open to voluntary participation by Caribbean countries,

Workshop
The main objectives of the Workshop will be:

(1) To characterize the individual countries' Rice Research and Pro-
duction Profile; .
(1) To identify common region-wide researchable problems and prior-
ities; _ |
(1ti)} To identify training needs, and training capabilities within the
region; . ‘
(iv) To identify the project base, and research project sites in
selected countries;
(v} To identify germplasm to be included in the initial nurseriles;
(vi) To tdentify seedrice production needs in terms of training, in-
frastructure and programmes;
(vii) To appoint a Project Steering Committee and define its Terms:
of Reference;

(viii) To detaill a Final Prpject Profile in terms of Network Activities.

Workshop Preparatory Stage

The Working Group discussed and agreed on the folldwing preparatory
steps to organize the Workshop:

(1) That the organizing institution be a reglonal institution such -
as ECLAC/CCST, or possibly TICA, UWL, CARDI or CARICOM, working in close
collaboration with CIAT;

(11) That the organizing institution and CIAT jointly seek funding
for the Workshop and for necessary preparatory work;

(111) That a Technical Rice Consultant be selected from fhe region
to assist in preparatien of the technical aspects of the Workshop inclu-
ding the preparation of the country documents dealing with the ébove
objectives. For this purpose the initial funding should include provision

for travelling and 3-4 months consultancy;
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(iv) That the Workshop location be within the region at a place to be
identified by the organizing institution and CIAT;
(v) The May-June period of 1984 was agreed as the most appropriate

time for the Workshop for participants engaged in the Rice Industries.

The final plenary session.aécepted the report of the Workiag Greup

and recommended:

(i) That the organizing institution should be ECLAC/CCST;
(i1) That ECLAC/CCST should work in close collaboration wich CIAT
and In consultation with other organizations, in parvicular ITCA;
(1i1t) That efforts should be made to convene the Workshop by mid-1984;

(iv) That the venue for the Workshop be a wmember country of the CDCC.

{(iii) "Report of the Working Group-on Sugar Cane and its altewnative uses

The Group noted that Conventlonal research assoclated with che sugar
cane has been concentrated on the sugar component of the sugar cane piant

and that it was Imperative that urgent atteation be glven to:

(1) Research into alternate uses of the sugar cane plant, inclu-
ding possible industrial uses; and
(11) Alternate use of raw sugar for both human consumption and

industrial purposes.

It was considered equally important that research directed toward
increasing efficiencies in the use of the sugar cane plant for the pro-

duction of sugar must not suffer, in spite of research into alternate

uses.

It was recognlzed that increasing demands for energy in the Jarib-
bean islands were causing an increasing draln of foreign exchange, and
the Group emphasized the use of sugar cane fibre as an indigenous renew-
able energy resource. The Group was aware that Pilot schemes of energy
conservation im sugar factories exist where excess fibre to generace elec-
tricity for sale to the national grid, was being used, but considered that
a vigorous expansion of this approach would be of economic benefit nation~

ally, and to the sugar cane industry as a whole.



~32-

There was growing interest in the use of sugar cane fibre as build-~
ing material to replace declining timber supplies. This was of special -::--
interest to the Caribbean, since most of these countries import the'‘major
part of their requirements. The Group noted that aild-assisted wérk on'
the industrial uses of fibre was proceeding, but recommended that research
on agricultural production systems with emphasis on fibre producticn: 'should

now be started.

The: Group considered that agricultural research into total bilomass
production of the plant -involving breeding varieties, optimization of in-
puts, appropriate Hdarvesting systems, and-investigation of dindustrial ases
of components of the plant, whether for energy, bullding materials, animal
feed or fermentation or a combination of these with or without sugar pro-
duction, should be of vital interest to all countries with an existing"

sugar industry or with a potential to grow the plant.

~

The industries themselves were not at present In a position to under-
take more than a fraction of the needed research. A region—wide interest
justifies external assistance to the scheme, and it was hoped that rasesarch

in the agricultural and industrial fields could be intensified immediarely.

The small working group present was not fully mandated to speak for
the countries involved, but the hope was expressed that an attempt will be
made to catalyse a regional proposal for interested countries and indus-—

tries.

The group finally recommended that the CCST should provide the organ-
izational mechanisms to promote interest in regilonal work on the alternate

uses for sugar cane.

This report was formally accepted at the fimal plenary session of
the Workshop.

(iv) Werking Group on Underexploited Crops

Non-traditional export crops and other commerclally underexploited
crops of the subreglon are important sources of food for the local popula-

tions. These crops are in the main, neglected by research institutions
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in the Hastern Caribbean or at bestr receive sporadic attention. The inability
to ensure continulty of funding has been a major cause of the failure to carry

out necessary research and development of some tree crops.

During the last décade, the Caribbean has lost, or is rapidly losing
its previous comparative advantage in the producticn of national export crops
such as sugar, coconuts, citrus and bananas. Diversification of agriculture,
and the inecreased production of. food for local consumption 1s now crucial and
it is reasonable to expect thgt adapted underexploited crops may contribute

mich to the economic development and food security of the subregion.

It was recognized that the Universities and Research institutions could
be the focal point for some of the needed long-term research,.'However, the
level of co=~operation between the wvarious research agencies would have to
be intensified and systems for field evaluation and pilot production put in
place. The failure to commerFialise some apparent prospects after much re-
gearch effort asz 4n the casé of pigeon peas and caiypso-tomato seed product-
ion indicate the need to ensure strong linkages between research and develop-
ment . -

'The working group identified a number of non-traditional and under-

exploited crops which 'seemed to offer potential for the crops, and some of

the apparent research neads are listed.

It was recommended that s small working group should be convened to
-develop a comprehensive research prograﬁme and projects for the relevant

crops for presentation to funding agencies.

The final plenary session accepted the report and also recommended that
the UWI and CARDI, acting jointly, should co-ordinate a working group to make
specific recommendations with respect to priority research needs of under-

exploited crops, which are of specific interest to the CDCC countries.
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Regsearch Needs of Undefexploited

Crops
L. Food Crops:
Aroids - Need to breed new varileties,
X o - Increase screening for known diseases.

- Increase screening for better yield.
3 . - Increase information and availabilit§

of such information.

- Diversify the utilization of this group.
, :

Qreadtruit - Need to build information base,
. - Need to broaden germplasm base.
- Need screening for specific physical
, properties,
LFish Potatoes - Need screening of true seeds for the
regton,

- Need informacion collection system

- Site specifilc screening.

- To develop agronomic and production
practices ,
¥
2. Legumes '
Chick Pea - Introduce and evaluate varieties to
g ' . substitute for imports especially in
the Northern Caribbean.
Pigeon Peas -  Screening for Photo-insensitive cultivars.
: - Commercial seed production for distri-
bution to farmers.
- Screening for pest and diseases.
- Develop agronomic and pxoduction practices.
- Intercropping. s
Yeanuts ‘ - Information collection system,

- Varietal studies; screening for pest

and disease . -
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Peanuts (cont'd) - Commercial seed production for farmers.

Cow Peas - Screening for pest and diseases.
- Screening for increased yilelds.

- Screening for seed and vegetable

o . T ‘nrmaterial. i
- Commercilal seed production.
Cereals
Serghum“ i - Introduce and evaluate varietles.
- Identify and evaluate both %orage and
grain varleties, .
- Cost of production studies.
Fruits '
Avocado - Screening for early, middle and
late maturing varieties for local
use and export, |
- Development of agronomic, pest and
disease control practices.
- Post~harvest and quality control,
- 'Agro—industriél potential and
utilization. y
2 .- Inter~cropping studies.
Carambola - Agro-industrial potentlal; harvest-
ing methods.
Billimbi - Agro—-industrial potential; harvest-

ing methods.

Sour Cherry/Gooseberry Agro-Industrial potential; harvest

ing methods.

- Selection of germplasm; interest in
large fruit with small seeds.

- Utilization 1n livestock feeds.

Passion Fruit - Agro—industrial” utilization.

- Agronomic practices.



-36-

Sweet Sop - Varietal -screening for less seeds.
- Rapid propagation, _
- Post-harvest/quality and agro-industrial
utilization.
Sour Sop - Varletal Screening for less seeds.

- Rapld propagation.

- Post-Harvest/quality.
- Agro-industrial utilizacion.
Cherimoya - Varietal screening for less seeds
~ Rapid propagation.
- Post-harvest/quality .
- Agro-industrial utilization.
Guava - Varietal screening for fewer seeds.
- Post-harvest/quality.
- Agro-industrial utilization.
}
Cashew ‘ S Varietal trial to identify large nuts.
- Evaluation for high yleld potential.
- Agronomic practices.
5, . Vegetables
Onion - Varietal studies to select appropriate

varieties for varlous seasons and areas,
- Post-harvest management drying/curing .

- Pest and disease management,

Other Vegetables - The need to co-operate with other re-
.search groups which have much on im~
proved varieties, etc., for example,
AVDRC in Taiwan fdr more tomatoes,
sweet potatoes and some other tropical

varieties.
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(v¥) Working Group on Livestpck

The development of viable livestock industries in the Caribbean suffers

from the follewing constraints:

(i) The low animal population of most countries:
(11) Poorly developed grazing and feeding systems;
(111) The need for improved systems of management;

(iv) Inadequate marketing systems,

As a basis for ceollaboration, the Wbrking Group considered that in order

to realize progress in livestock research, it is necessary to:

(1) Have clearly defined priorities to determine the choice of re-
search projects;
(1i) Have viable organizational framework for conducting research so

that necessary long-term activities can be initiated and maintained;

(i11) Develop functional co-operation between research institutions and

co-ordination between institutions funding research. -

The Working Group took special note of the existing Regional Livestock
Development Programme and also the Committee of Directors of Livestock Re-
search for the CARICOM region which provide framework for co-operation in

livestock research and development in the CARICOM ceuntries.

Recommendations

(1) TInstitutions which have comparative advantages to carry out cer-
tain research should be given necessary support e.g. the Sugar Cane Feeds:
Centré’in Trinidad and the 'Bodles Research-Cohplex-in Jamaica;:-

o (41) - Thereased-attention: should be given' to:the -evaledtion-of local/regional
materials to supply both the protein and energy requirements of different
classes of livestock;

(141} Particular attention must be given to the evaluation and use of
local raw materials as feed ingredients for non-ruminants. The involvement
of the private sector and thelr support to finance this needed research
and development is considered to be important;

(iv) Specific research programmes should be directed towards the use

of ligno-cellulose material for use as animal feeds.
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(v) Early attention should be given to the development of pro~
duction systems based on well-conducted comparative studies;
{(vi) Breeds of livestock suitable for Caribbean conditions must
be identified or produced;
(vii} Research is needed to develop relevant systems of using animal
power for farm operations. This research may be usefully incorporated
into programmes related to the use of energy in agriculture;
(viii) Efforts should be made to maximize the use of animal by-products
including hides, hair and wool;
C{ix) .Systems and programmes in land use and land management are needed
in order to realize effective application of research results and develop-

ment of a viable Caribbean livestock industry:

The final plenary sessions of the Workshop accepted the report and

recommended:

(1) That the Regional Livestock Development Programme and the Com-
mittee of Directors of Livestock Research in the CARICOM grouping should
be examined as possible models on which to build co-operation activities
in livestock research by linking with other organizations and institutions
including ITICA and CIAT. The mechanisms for Caribbean-wide co-operation
need to be developed;

(11) That in view of the limited land resources of most Caribbean
countries, increased attention should be given to 'non-ruminants and to
" land-efficient production systems;

(ii1} That attention be given to improvements in the management of

livestock research and livestock production.
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T1T. POLICY AND MANAGEMENT PAPERS

A. Apricultural Research Management
{Dr. John N. Nickel - CIAT%*)

It 1is an honour for me to address this distinguished group on the
important subject of agricultural research management. The need for well-
managed agricultural research institutions has never been greatef, es-
pecially in tropical developing countries where new agricultural technology
is urgently required to reverse the current trends that show these coun-
tries becoming increasingly dependent on food imports. Fortupately,
national governments and international financial institutions are recogniz-
ing the key role of agricultural research anh more funds are becoming avail-
able to build, develop and strengthen national research institutions in
the Third World, This workshop on agricultural research policy and manage-
ment in the Caribbean; therefore, is very timely and the topic most rele-

vant .

All of us who manage research institutions are aware of funding
constraints and convinced that if we had more funds for our particular in-
stitution we could accomplish more. No doubt that is true. Nevertheless,
the topic of how to obtain more funds will be conspicuous-by'its absence in
thisgpaper. I am convinced that the key constraint for more effective
agricultural research in many institutions today is management Until

management is improved, additional resources will not be used effectively.

‘ The topic assigned to me, agricultural research manageﬁent, is an ex-
tremely broad one. Viewed from the perspective of the managemenr of a
national agricultural research system, this gubject would'encompass defin-
ition of national agricultﬁral research goals and priorities; the formu-
lation of a detailed plan of research programmes and projects in the frame-
work of & national agricultural research. strategy; assignment of responsi-
bilities between various institutions to carry out these programmes and
projects; allocation of necessary financial, personnel and phyéical resources

to the respective institutions; submission of the resulting plan and budgét

‘to appropriate policy working bodies; implementation of the approved research

* Centro Internacional de Agricultura Tropical Cali, Colombia.



40—

programme; periodic evaluation of results and revision of the strategy and
plans: dissemination of the results to the users:; obtaining feedback on the
impact, strengths and weaknesses of the new technology and incorporating

this information into the technology generation process: and last, but not
least, keeping key policy-makers informed on agricultural research achieve~

ments.

Obviously, all of these important components cannot be discussed with-
in the scope of a single paper. I assume that the important subjects of
developing national science and agficultural research policiés, allocation
of resources, and integrating the various elements, such as research insti-
tutions and universities into national scientific and development programmeé
will be dealt with elsewhere in this conference., I shall therefore restrict
my comments to a consideration of the practical aspects of managing a major
agricultural research institution, once the role of such an institution
within the national, regional or international framework has been determined

and the resources allocated to it.

Many asppets of managing an agricultural research institution are suf-
ficiently similar to the management of any organization so that the principles
of management which have evolved over the years, and about which many books
and articles have been written, provide useful guidance. The problem is that
most agricultural research managers are scientists who suddenly find them-
selves’in an administrative role without the necessary intervening formal
traihing or opportunity to study management principles. Managing scientific
research in general and agricuitural research in particular, is'suffiéiently
dlfferent From managing other types of enterprises so that spec1al management

skllls and considerations are indicated.

The need feor special management considerations in scientific research
organizations stems chiefly from the nature of the personnel involved. Not
only are’scientists highly educated, but they are also engaged in work that
emphasizés independence of thought. Thus, even in large corporations, where
general management techniques are uéuaily well understood and emploved,
is recognized that these people require unique management skills, and a con-

siderable body of literature on industrial R+D has developed.
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Within the overall category of scientific research, agricultural ;
research has some unique characteristics. Pierre;f described some of
the peculiar characteristics of agricultural research, which include
dependence on a wide range of scientific disciplinesg; suscaptibility
to highly variable environmental conditions; an international character;
and the problem of farmers' acceptance of the end results. The complex
nature of agricultural research can be understood by thinking of it as
a two-dimensional grid: one dimension covering a spectrum of disciplines
from the physical sciences through biology and engineering to the
economic and socizl sciences, and the other dimension a spectrum ranging
from basic research on the one hand to developmental and technological

research on the other2{ ‘

I will now turn to a consideration of some aspects of the
management of an agricultural research institute and the research it

conducts.

Managesent of the Institution

Orranization

Traditionally, agricultural research institutions have been organized
along disciplinary lines. More recently, some organizations have created
departments baged on lines of production. Frequently these two types of

organizations are superimposed in a matrix, or multiple command crganization.

Matrix management is particularly appropriate when scientists
representing different bodies of knowledge and distinct approaches must work

together to solve problems, and when expensive reszcurces must be shareéﬁy’ &/

1/ Pierre, R.E.: Administration of Agricultural Research in the
Caritbean. 1In: Warren M, Forsythe, Antonio M. Pinchinat, and Lyndon
Mclaren (Eds.), Proceedings of the Caribbean Workshop on the Organisation
and Administration of Agricultural Research, Christ Church, Barbados, 1981.
San Jos&, Costa Rica: Inst. Interamericano Coop. Agric., 1982. pp.79-87.

Ej Walsh, T.: Some Aspects of Agricultural Research Management.
In: OECD, The Management of Agricultural Research. Paris: Org. Econ.
Coop. Devel., 1970. pp.39-55.

3/ Davis, S.M. and Lawrence, P.R.: Matrix. Reading, M.A.: Addison-
Wesley, 1977.

4/ Birnbaum, P.H.: Academic Interdisciplinary Research: Problems and
Practice. R+D Management 10(1): 17-22 QOctober 1979.
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Matfix management models can be differentiated into two types: the leadership
matrix and the co-ordination matrixéj In the former, the project leader motivates
the team to work for project goals, whereas in the latter, the co-ordinator merely
keeps everyone informed about the project status and when their contributions will
be needed. Multidisciplinary projects following the co-ordination matrix model
are appropriate for universities in which strong, departmental lines are sharply
drawn and individual scientists are more dependent on peer approval and publication
within their own disciplines. 1In a problem-solving, production-oriented research

organization, however, an interdisciplinary leadership matrix is more appropriate.

In terms of the need for scientists from specialized disciplines to. work
together to develop and evaluate new technology, and eventually make sure it gets
to the consumer, agricultural research bears many similarities to pharmaceutical
research and development. Thus the experience of the Upjohn Corporation in converting
from a co-ordination to a leadership matrix is highly relevant. StuckiE/ has
described this process and reported that conflict resolution was much better under
the latter than in the former organization and cited preliminary evidence of

increased productivity under the new scheme.

Merely placing a breeder, a pathologist and an economist together in the same
team does not automatically ensure interdisciplinarity. Without some "organizatiomnal
coercion'", the individual scientists may continue to think and work within their own

disciplines and remain multidisciplinary1{

2/ Gunz, H.P. and Pearson, A.W. Matrix Organisation in Research and Development.
In: K. Knight, Matrix Management: A Cross-~Functional Approach to Organisation.
London: Gower Press, 1977.

6/ Stucki, J.C.: A Goal-Oriented Pharmaceutical Research and Development
Organization: An Eleven-Year Experience. R+D Management 10(3):97-103,
June 1980,

7/ Payne, R. and Pearson, A.: Conference Report: Interdisciplinary Research
Groups: An International Comparison of their Organization and Management R+D
Management 10(1):35-37. October 1979.
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In my opinion, in many agricultural research institutions such
organizational coercion can best bé accomplished by eliminating the
matrix and‘drganiZing'the Tesearch scientists into interdisciplinary
programmes along commodity lines. I have managed all three types:

i.e. a co-ordination matrlx 1n a unlver51ty context; a leadership
matrix, with ' "woof and warp ‘cross hatching of disciplinary
departments and commodity-~oriented programmes; and, more recently,
an interdisciplinary organization in which all scientists are assigned
to one commodity programme. ori amother.-< Each type of organization has
- its place, depending om the kind of. institution being managed and the
amount of financial and manpower: resources -available in relation to the
commedity areas which must be covered. -However, the simplicity of the
N chaln of command and the loyalty and motlvatlon that come¢ from bu1lding

an effectlve team effort around a slngle commodlty or set of related
el A ST :

commodltles give thlS type of organizatlon great advantage when 1t can

; IOSTANE L

Jbe achleved e

~

‘Probably the: mest.important ingredient; toward making an inter-

SRR R R

-disciplinary team wprkutogethgrweff&ctivalynié:tbe team leader.. Such..

leadership: requires.special, rare skills, so the/ programme leaders must . .-

‘be-selected with.extra care..: Nationaliresearch institutions usually bear ...
responsibility for a large number of-commodities. Therefore, individualcu
.specles commodity programmes;: excepts fer, the:most important crops and
-animal. species, may-not.be;possible;.instead,. the organization of :
programmes around groups of related,tcemmoddties,:i.e. grain legumes,:root: .

and tuber crops, ruminant animals,‘etc., may be necessary

ne :Another_resourcerrelatedupmoblamaishthat even in a.large orgamrization
-with few commodities to covef;.it may.noét.be possible to assign scientists
in highly specialized.disciplines to:ieach.programme on a full—time-bagis;
A useful compreomise is to:erganize most:of.the,institution along. inter-: .. ..
'disciplinary, -commodity:programme-linesi and:.toeonduct the more specialized-.
research within a scientific support unit serving all programmes. The need
to share expensive facilities as well as the desirability for close .
collaboration and;cqnmnni;atign:hatwean;scientists within the same discipline
can be satisfactorily handled by physically grouping together the labs and
-offices ‘of sclentlsts ‘who" are in the ‘same disc1p11ne but who are assigned

‘T by A P

to two different commodlty programmes.
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Regardless of the organizational structure employed, strong support units,
e.g. biometrics, laboratery services, greenhouses and experiment station
facilities, are essential. These should be organized into service units

providing support for all programmes.

Research Institution Administration

Role of Administration

An effective and efficient administration component is absolutely essential
to a research institution. Without adequate administrative services, such as
accounting, personnel, maintenance, supplies, etc., a research Institution cannot
function. Nevertheless, the raisond'tre of the institution, and the service

nature of the administrative units, must never be forgotten.

8/

Arnon—' referred to the problems that can be created "if the people engaged
in administration come to consider administration as an end in itself and not as

a means of furthering research, which is the basic justification for the work of
all the people in the crganization. Similarly, Pierrel/ emphasized that
"administration should be used to facilitate rather than contrel research".

I frequently remind my colleagues in administration that our role is to facilitate
the work of the scientists. This is not to say that the administrative unit staff
should not be given important status and treated with full respéct as essential
partners in an important task. However, non-scientific personnel must always
recognize that only the scientists produce new technology; the role of everycne

else, including the hesd of the institution, is only to create the conditions in

which this can be achieved most effectively.

8
Arnon4/ also pointed out that people trained exclusively in general management
without a research background de not understand the potentialities of research, the
idiosyncrasies of the researchers, or how research has to be carried out. He and

9/

Moseman—" both recommended strongly that the head of a research institution should
himself be a trained scientist and that the administrative functions should be

handled by skilled management personnel; that the administrator of any imstitution

_§/Amnon, I.: Organiéation and Administration of Agricultural Research.
Amsterdam: Elsevier, 1968. :

_ify Moseman, A.H.: Building Agricultural Research Systems in the Developing
Nations. New York: Agricultural Development Council, 1970,
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should be a staff officer to the scientist director, acting only atter

due consultation with him. My own experience supports this view.

Administrative Procedures

While I firmly believe that the head of a research institution
should be an experlenced scientist, the implementation of these
principles introduces a built-in weakness which probably represents cne
of the largest problems in many research institutions today. Scientists
undertaking the duties of director of a research organization often do
not even fealize how ignorant they are of the basic principles of
managementﬁf Research directors tend to concentrate on programme
development and neglect the establishment of sound administrative
procedures. Among administrative procedures, none are more important than
those related to fiscal management. Thus research directors must depend
on and give considerable authority to well-trained and experienced
financial specialists and see to it that all the instruments for proper
budgetary control and internal and external audit procedures are in place
to ensure fiscal integrity and a high level of cost consciousness while,

at the same time, avoiding excessive bureaucracy.

In the enforcement of administrative procedures, high degrees of
fairness, integrity and flexibility are essential. These cannot be
achieved unless the procedures and policies are well codified. It will
be very hard for a senior manager to be fair, or be seen to be falr, if
each decision seems to be an ad hoc one. Thus the rules have to be clear.
However, the proper codification of policies does not automatically result
in an overly rigid bureaucracy; on the contrary flexibility in making
exceptions to the rules can be most effectively executed when the rules
are well established and well-known. The establishment of clear rules
and the spelling out of well-defined procedures in an efficient, stream-
lined administration do not mean a proliferation of paperwork. A requirement
of many copies and wany approvals is not synonymous with good controls. It

may be just the opposite.

Participatory Management

In the entire range of activities involved in the management of a
research institution, from the establishment of the administrative procedures

to the elucidation of overall research policies and priorities, the
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Iindividual scientists must be brought into the decision-making process. The
ability to permit participation by subordinates and others without the feeling

Q/

of being threatened is a recognized characteristic of successful executives;4-,
This quality is particularly essential in scientific fesearch management . Arnoni/
pointed out, too, that people who staff research institutions are those who

"by training and inclination have usually been conditioned to averseness to
administration in all of its manifestations". Later he stated "the whole concept
of superior-suberdinate relationship, as it exists in governmental or industrial
organizations, is uncharacteristic of the relationships between the different
levels of research leadership. The need for decentralization, delegation,
participation and gcnsultative management, as stressed by the human relations

approach, is applicable to research organizations".

The advantage of shared deliberations include the development-of a close
relationship between the research director and the senior research workers; the
development of a feeling of common purpose, shared interest, and a sense of
involvement; stimulation cof awareness of problems with which the organization is
faced; improvement of communicafion, with opportunities for emphasis and
clarification where required; and the fact that collective judgement may be more
effective than individual judgement and that a check-and-balance system helps to
prevent arbitréry decisicun~making by individualsél Some disadvantages of sharing
deliberation include the use of valuable researchers' time and the fact that
researghers cften do not have a sufficiently broad understanding of the problems
involved. Because they are more concerned with their iridividual subject fields
than with institutional requirements or policies, they tend to resist proposals

that might encroach on existing prerogatives.

In spite of their obvious and well-known weaknesses, shortcomings and even
dangers, committees seem te present the best mechanism for introduction of

participatory management into a research institution. While this does use valuable

| é@/ Argyris, C,: Some Characteristics of Successful Executives. Personnel
Journal 32(2):50. June 1983.
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scientist time, the resulting improvement in communications and the
feeling of involvement that results from the inter—action in these
committees more than offset the time lost. Indeed there is evidence
that scientists are most effective when involved part-time in other
activities such as teaching and administration. In a survey of 522
scientists in engineering in 11 industrial, governmental and
university research units, it wag found that scientific performance
(a5 measured by scientific or technical contribution and by general
usefulness to the organization) for Ph.D.'s and assistant sclentists
was highest for those who spent three-quarters of their time on

scientific workrl£/5 lg/

The use of committees provides great benefits in improved communication,
understanding and a sense of participation derived from involving scientists
in the process of major policy decisions. This process also contributes |
greatly to the quality of the decisions made and the morale and productivity
of the institution. The director bears the ultimate responsibility for the

*/

institute's policies; only — he can balance group judgement on one hand with
the needs and goals of the organization on the other. Thus, while the
varicus committees must have different degress of executive authority,
normally they are advisory in nature. Whereas the director must maintain
the right to make the final decision, he ig well advised to act contrary to
the considered judgement of committees he has appointed only rarely and

after careful consideratiom.

Delegation of Responsibility and Authority.

In the same way as a research manager is able to do a better job of
decision-making by involving others in participatory management, he is able

to be a more efficient and effective executive to the extent that he

11/ Albers, H.H.: Principles-of Management: A Modern Approach.
3rd Edition ed. New York: Wiley, 1969.

12/ Andrews, F,M.: Scientific Performance as Related to Time Spent
on Technical Work, Teaching or Administration. Admin., Quart. 9: '
182-193, 1964.

*/ The words "he", "his" and "him" are used in a generic sense when
referring to research directors or scientists who may, of course, be male
or female.
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appropriately delegates respongibility and authority. As mentioned above,

the final responsibility for management of the institute must rest on the director.
However, only by delegating a major portion cf his authority will he find time and
freedom to handle adequately the many functiens which evelve uniquely on him.
Making the important strategic decisions and devélcping a sound research philosophy
for the institution require unhurried deliberation and wise advice. This requires
time for thought as well as adequate communication. Only the director can perform
some of the representation duties required for govermment relations and donor
support. None of these functions can be performed well by a harvessed chief,

overly burdened by details which can and must be handled by subordinates.

Everyone knows that responsibility must be delegated; the mistake many
managers make is to delegate respongibility without passing on commensurate
authority. The most basic principles of classical organization theory first put
forward by Fayol,¥g? and supported by many schools of management science since,
emphasize that authcrity and responsibility should be commensurate; that is 1if a
person is made responsible for a certain function and task he must be given
authority to ensure that he is able to carry out his obligations. Delegation of
authority is ineffective if it is not visible and consistent. For example, when
an area of responsibility has been handed over to a subordinate, it is that person
who should sign the memcs and the approvals related to that area cf activity. Too
often it is easier for the chief executive to take action himself in an area he has

already given to somecne else. This temptation must be resisted or schizophrenic

administration will result.

Delegation of authority and responsibility imecludes allowing subordinates to
make mistakes and supperting them even when not fully in agreement with their

decisions.

While I have repeatedly referred to the "director" as though he were a single
person, much cf what hag been stated above applies equally to the several people who
make up the top management of a research institution. Furthermore, in the same way

as Interdisciplinary teams are often the best way to organize problem-solving

513/ Fayol, H.: General and Industrial Management. London: Pitman, 1949.
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research, I have found “team management” to be an effective means of
directing a research institution. Such team management is characterized
by a broad sharing of responsibilities between the head of the institution
and his close subordinates, along with a system cf open communication,
which keeps all members of the team informed about the actions of the
others and makes it possible for any one to take on the responsibilities

of another when necessary.

Research Managemeut

Having dealt with some of the principles of the management of a
research inmstitution, I now wish to comment on some aspects of the

management of the research conducted in the institution.

Functions of Research Management

Breckiif described management. as the determination of objectives,
the laying down of a broad policy for the achievement of these objectives
and the translation ot that policy into prugrammes for action. He
summarized these funct;qns as planning, organizing, leading, motivating,
and controliing. KiddLE/defined administration of research as
"research planning on a broad scale, the development of scientific
stractegy, the evclution of & consistent philosophy of research, and the
difficult tasks ¢f bringing a sound philosophy to bear upon the conduct

of research”,

For the purpose of this paper I have organized discussion into
three topics: planning and evaluating research, organizing research and

perzonnel management.

Planning and Evaluating Research

You may have noted that in my presentation so far I have used the
terms "research manager" and "research director" somewhat interchangeably

when referring to the person or persons in charge of a research institution,

14/ o
——JBreck, E.F.L.(Ed.). The Principles and Practices of Management,

2nd ed. Londom: Longmans, 1963,

157 , .
——fKidd, C.V.: Research Planning and Research Policy=Scientists-

and Administrators. Science 118:147-152, 1953,
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This is not surprising. If one accepts that agricultural research is theu
application of scientific principles and knowledge to the sclution of
agricultural productien constraints, then, by definition, agricultural
research activities connot be interest-oriented, or opportunity-oriented,

but must fit within a directed programme oriented towards the soclution-6f
specific problems, a condition incompatible with the free choice of research
subjectﬁje Thus the scientists in an agricultural research institution must
work within the framework of a plan, and research management involves a strong

sense of direction.

Koontz and O"Donnellléj defined planning as "the executive function
which involves the selection, from among alternatives, of enterprise
objectives, policies, procedures and programmes," There is more literature
on the subject of agricultural research planning than on many other aspects
of research management. I will, therefore, not go into detail on this
subject in this paper. However, I do wish to point out the importance of
setting priorities and making the havrd decisions of what to emphasize and
what to leave undone. One of the most general, firm impressions 1 have
perceived in visiting many national research programmes is that too much
is being attempted with the resources available. In order to be effective,
national, regional and interpational institutions must carefully analyse
priorities and decide tc concentrate efforts on a limited number of the most
important commodiiies and research subjects. Similarly, every ecological
zone connct be adequately covered and many naticnal research programmes have
toc many stations for each to be properly staffed, equipped and financed.
The reduction of these to those which can be operated efficiently with a

critical mass of scientists will also require some very hard decisions.

ilg
v—jKoontz, H. and 0'Donnell, C.: The Principles and Practices
pf Management, New York; McGraw Hill. 1955.
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In this respect, planning cannot be separated from evaluation, Usually
resources are limited; therefore the introduction of a new activity or
expansion of an existing one often means a shift in resources already
engaged elsewhere. Scientific programmes must be regularly evaluated to
determine whether or not any should be discontinued. As Irving
colourfully puts it, "those most closely involved are most likely to see
a need of continued research, just one more step and then another. 1In
some cases the end comes not by natural death but requires administra-

17/

tive euthanasia.'— Setting priorities involves not only the research

director; he must depend on the informed advice of his colleagues. l
While much of the information on the establishment of priorities is
intuitive, careful ex—ante economic analysis to determine the costs, as
well as the amounts and distribution of .the socio-economic bérefits antici-

pated from the research, provides a valuable tool in the planning process.

One further point T wish to make regarding the evaluation of research
programmes and projects is the importance of a peer review. Clearly, the
scientists must be involved in the evaluation process. Recognition,
approval and evaluation of his work by his peers is an important motiva-
tional force for a scientist, and peer review provided informed opinion
which would not otherwise be available to the research management. The
procedure of an annual, in-house review (IHR) has become generally
enshrined within the International Agricultural Research Centres.

Dr. Jock Anderson, an Australian scientist who was a Visiting Scientist

at CIMMYT, published an excellent review of the THR procedure—‘lé/o He

stated that in spite of the fact that this takes an entire week of

scientists! busy time, they "seemingly approach the IHR with enthusiasm and

vigor." He pointed out that one of the important features in such a review

is its comprehensive nature, and indicated that the feeling of "all in it‘together"

is important in discouraging feelings of victimization and transparent vulnerability

that must always accompany any probing criticism of research work in progress.

1
thIrving, G.W., Jr.: Programming Research Activities, In: QECD, The Y
Management of Agricultural Research. Paris: Org. Econ/ Coop. Devel, 1970.

l—is—-/ﬁn-lclers,ozl,, J.: Forum on Formalized Opinion of Peers in Monitoring e
Agricultural Research. Rev. Marketing Agric. Econ. 44(3):119-122.
Sept. 1976.
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He noted the c¢pen, constructive atmosphere for in-depth criticism
in this process, which requives particular personalities who can
diredt and lead diséussions along perceptive and useful channels
and who can criticize work without insult or personal attack.
Anderson censidered the process sufficiently effective that he
recommended it for use within Australian agricultural research
organizations. I believe it can be applied usefully to many
national research institutions as a key component in the evaluation

process.,

Personnel Management

I have purposely passed over the important functions of
planning and evaluation rather superficially in order to leave
adequate time for what I consider to be the most important single

compenent of research management.

The essence of research management is the art of managing

sclentists. Much asttention is given to resource allocation, pro-
gramme planning and evaluation and different institutional

models, but in the end it is the scientist who is the key

component to successful agricultural research. Without well
qualified, well motivated, well-led scienqists, the most adequately
funded, best-equipped and best-organized research institution is
useless. Thus, the most important role of the research manager

is the "care and feeding" of research scientists. While the
research director connot devete all the time he would like to

many aSpects of his work, personnel decisions should never be

made hastily. Whether it is in recrﬁiting,:reviewing the
activities of individual scientists, or dealing with personal problems,
no effert or time should be sparéed to do this part of the research

management job well,
Selection

Research institutions spend 70 percent or more of their budget on
personnel; yvet the matier of recruitment and selection is often done

routinely and without sufficient in-depth analyses. 1 had the pleasure
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of serving as a Visiting Scientist in the International Rice Research
Institute in 1964 during its formative years. Naturally, when I first
arrived I was favourably impressed by the quality of the facilities.
However, the more important and lasting impression was the uniquely

high quality and high motivation of the scientists I found there. The
late Dr. Sterling Wortman was at that time Associate Director for Research,
under the strong leadership of an outstanding administrator, Dr. Robert
Chandler. In this capacity Dr. Wortman was responsible for a major part
of the scientific staff recruitment. Years later, when I was a Research
Director myself, I asked him what was the secret of his success in
recruiting such outstanding scientists. He did not hesitate a moment in
his reply; ''the most important ingredient to the recruitment of scientists”
he said, "is to have a very clear understanding of what that person was
going to do and how he would fit into the overall institute programme

' This is an important distinc-

before beginning the recruitment process.'
tion, because so often research institutions do it the other way around,
attempting to fit the scientist to the job or fit the job to the scientist
rather than to select the most outstanding scientist, uniquely gqualified

for the specific task at hand. Let me give a simple illustration. If a
particular research programme needs a field-oriented crop physioclogist;

and the candidate selected is a laboratory—oriented bicchemical physiclogist,
it will be very difficult to change his nature and interests, regardless

of how intelligent and motivated he may be. On the other hand,

changing the job to fit the scientist recruited changes the whole nature

of the programme, Thus I have learned to recognize the wisdem of

Dr. Wortman's advice,

Since T have emphasgized the value of interdisciplinary team research,
two points that relate specifically to recruitment for such organization
should be noted. One is that the ability of the candidate to work as a
harmonious member of a team should be considered along with other
qualifications. The other is the importance of a degree of involvement

of team members in the selection of potential future colleagues.
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Motivation

Of course scientists must be adequafely remunerated and those
performing excepticnally well must receive special merit increases to
reward good performance. Many national programmes are unable to provide
adequate ccmpensation or differential merit awards because they are tied
to a c¢ivil service system. Foftunately there is a strong trend to
establish agricultural research institutions as autonomous or semi-
autonomous organizations, which is beginning to help overcome this
important problem. However, financial remuneration is not enough.

Even more important, in my opinion, is that the scientists must feel

that what they are doing is important and know that their work is
recognized and appreciated. In the field:of agriculture research,
particularly in developing countries, we have the distinct advantage of
having little trouble in finding grounds to convince scientists that their
work is indeed very imporiant. What could after all be more important
than contributing tc the golution of hunger and poverty today?

Recently a research manager was telling me that the role and impor-

tance of agricultural research was not adequately recognized by govern-
ment officials and policy-makers. This was not surprising; but what
shocked me was when he went on to say that even the individual scientists
did not seem to recognize that what they were doing was important, but
merely doing their own thing without an understanding of how their

work contributed to the whole. While as a guest I could not say so, I was
tempted to say: Well, what are you doing about 1t?" Since the motiva-
tion of scientists to understand the important role of the institute and
the key role they play in it is one of the most important duties of a

research manager.

I have found that good working conditions are also probably mcre
important than monetary remuneration for the motivation of scientists.
This means not cnly adequate research facilities but also appropriate
administrative policies that minimize bureaucratic constraints and

maximize the amounr of support the scientists receive.
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Finally in the area of motivation, I cannot over—emphasize the
importance of recognizing each scientist as an important, individual
human being, with problems, concerns, ambitions and pride which must
be recognized with concern, interest and compassion. In a study carried
out by the University of Michigan, which investigated the relationship
between relaticnship and research performance, it was found that frequent

= &

stimulation and encouragement from the supervisor contributed to high
research performanﬁe—ﬁic In my experience, it is often the most productive
scientists who require the most attention. The research manager who
dismisses such persomnnel as prima donnas or troublemakers is foregoing

a very valuable asset.

Some scientists will seek attention; others are more shy. In order
to ensure that all have opportunity to express their views and report
personally on their activities, a systematic programme for meetings of the

research divector with the idndividual scientists should be established.

Leading

While I have srated that the research in an agricultural research
institution must be directed and have mentioned "control" as one of the
important functions of research management, such direction and comtrol
can be applied effectively only through leading and guiding in an
atmosphere of persuasisn and consent. Scientists, probably even more
than crhers, are usualiy allergic to excessive control, even if exercised
by other scientists. A good rvesesrch leader provides scientific guidance
without stifling initiative. He cannot do so without occasionally
having to criticize. However, the vright to criticize is earned by prais-
ing when praise is duve. An effective leader will, therefore, actively
seek cpportunities for genuine praise (not flattery), and when criticism
is necessary will be careful to criticize the performance rather than the
person. Blanchard and Jchnsonlgipointed otut the importance of reprimanding
the behaviout only and never attacking the person's worth of value as a
person. They alsoc emphasized the need for each person to have very clearly
stated goesals and objectives. This is in contrast to what they refer to as
the "leave alone-zap" style which characterizes some leaders who never make

it quite clear to a person how he is doing but save all the criticism

énglanchard, K. and Johnson, S.: The One Minute Manager. WNew York:
Wiltliam Morrow. 1982.



—-56-

for the annual evaluation. It is much better to set clear objectives
s0 that staff know what is expected ¢f them and let them know when

they are doing things right and when they are doing things wrong.

If the research manager has been careful in the selection of the
seientists and has clearly outlined their areas of responsibility, then
he can give the scientists ample range for personal initiative., T like
to remind our scientists that what we expect from them is relevance and
responsibility and in return we in the administration owe them trust and

flexibility.

The foregoing emphasis on participatory management, on concern and
attention to the individual, and on trust and flexibility should not be
interpreted as giving licence to sloppy, unstructured management.
Discipline is also important. Those who do not respond to a concerned
and flexible administration with responsibility must be dealt with
accordingly. The good research manager is compassionate in relation to
personal problems but must be firm when it comes to matters of performance

and discipline.

Taking and Making Time

One of the most precious commodities of a research manager is TIME.
There are simply noit encugh days in the week, hours in the day, or minutes
in the hour to accomplish everything it seems he should do. And yet I have
stressed the importance of making decisions and handling personnel matters
in a relaxed, unhurried atmosphere. When a scientist comes to see his
director about a problem, which to him is the most important in the world,
he must have the feeling that the director has all the time in the world to

discuss it.

The effective research manager, therefore, must develop a strategy to
make time available. Such a strategy should not be based on merely working
longer. I am nct impressed by the research manager who consistently works

excessively long hours.
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Naturally, there are emergencies when certain deadlines must be met,

and when evenings or weekends must be devoted to the task. However,
this should be the exception rather than the rule. The type of intense
concentration which is required for effective research management simply
cannot be sustained by most human beings much longer than the normal
working day. While most research managers will not be able to adhere
strictly to an 8 to 5 day, and clock-watchers are to be avoided, one who
works excessively long hours consistently is probably not very productive

in those extra hours.

More important than working longer is better using the time available.
How can this be done? One way is to delegate responsibility, which has”
already been discussed above. The other is to improve the orgamization in

the use of tinme.

In otder to have the time to give careful consideration to policy and
personnel questions it i1s essential to set aside sustained periods which
will be vninterrupted. I do not believe that a research director can afford
to have a totally ‘open door" policy. He must have a 'closed.door” and an
effective secretary who will keep him from being interrupted (except for
emergencies) for a certain period of time each day, while reserving another
period for fixed appointments and for ad hoc visits. It is amazing how much
more can be accomplished in an uninterrupted hour than in 12 five-minute
periods. No doubt there are other ways of improving time management, but the
key work is organization, and the research director will never be able to
efficiently manage his time unless he finds some way to deal expeditiously
with the large volume which crosses every executive's desk. In this regard,
I have found the advice the late George Harrar gave me when I first became
an administrator, to try and handle any piece of paper only once, very

helpful.

Characteristics of a Good Research Manager

The foregoing discussion can probably best be summarized by describing

some of the qualities which will characterize a good research leader:
(1) He is fair, honest and consistent;

(ii) He cares about individuals; he is concerned for their welfare, and
demonstrates interest in their individual activities. Small things such as

going to the office or laboratory to see a scientist,



~58-

rather than having him come to the administration office, and being
careful to attend seminars, symposiums and copferences given by the

scientists, demonstrate such interest and respect.

(iii) He is respected. Everyone wishes to be liked, but this 1s

not always possible and the research manager who tries too hard to be
a "nice guy" will not be able to make the inevitable tough decisions.
Even unpopular decisions, when made with integrity, will earn the

respecﬁ of staff, which is more important than their love;

(iv) He is decisive. I have heard that a chicken crossing the road

is an example of a poor executive, in that the chicken waits until the
last moment to make the decision and then makes the wrong one. Many
times even a wrong decision is better than no decision at all. Research
managers have to be willing to make mistakes, although it is hoped they

would not make too many.

(v) He delegates responsibility and authority and supports the

actions taken by his subordinates;

(vi) He is a full-time research administrator who enjoys the artiof

management and has decided to make it a career. Too many scientists, experts
in their particular field, attempt tenaciously to continue their own research
activities after bhaving taken on important administrative responsibilities.
The insidious danger of trying to keep a foot in both camps, attempting to
keep full invelvement in the direct conduct of research but reluctant to give
up the prestige of an administrative poSq, must be avoided. The result is
usually a poor scientist and a poor admiﬁistrator. Research institutions
should choose as their leaders those who havedecided to make scientific

administration a career

’

(ﬁii) He is a good communicator. The need for good communication with

scientists and other staff members has already been discussed above., In
addition, a research manager will need to be skilled in speaking and handling

the written word with clarity and felicity;

(viii)} He insists on Excellence. The job of increasing agricultural

production is simply too important to be done in mediocre fashion.

Excellence is not usually more expensive; it just requires better motivation

LR R
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and organization. One of the other things which impressed me as a
Visiting Scientist at IRRI was the emphasis on excellence that resulted
in the quality of the work produced. Chandler, describing the history

of IRRT since 1968, related how he continuously reminded staff that

those who judged IRRI would base their opindions on whatever contact

they happened to have with it. If they received a letter with grammatical
or typographical errors or if they observed that the grounds were not
neatly maintained, or that the drivers were careless and over-relaxed,
they might assume that the Institute's research programme was slackly

run as well, He stated that he ''stressed the importance of doing a
quality job in every department and operation and urged all to take pride

1" &/

in helping IRRT establish a first-class reputation. I believe all our

institutions will benefit by such an emphasis on high standards.

Conclusion

In conclusion, I wish to turn from the specifics of managing a
research institution to the broader subject of agricultural research in
the Caribbean. This workshop presents a rare opportunity to strengthen
agricultural research in this region; gathered together here are research
leaders, govermment policy-makers, representatives of intermational
organizations and donors - all of whom have a wvital role to play. This
timely opportunity presents us all with a challenge to act with boldness

and dedication in a spirit of co-operation.

We must act with boldness to challenge existing organizational structures
and management procedures to find who will make it possible to establish
clear priorities and pursue these objectives efficiently. We must find ways
to work together more effectively. Our task is too important - and the
rescurces available too limited - for us to tolerate wasteful duplication.
And we must dedicate ourselves totally to the noble task of improving human
welfare through increased agricultural production. Too many people's lives

and well-being depend on cur efforts for us to do-less.

20/ Chandler, R.F. Jr.: An Adventure in Applied Science. A History
of the International Rice Research Institute. Los Banos, Philippines; Int.
Rice Res, Inst. 1982,
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B. Organization and Management of Agricultural

Research in the Caribbean - A view Point
" (Lyndon Mc Laren - CTAT#*)

An almost inevitable consequence of many vears of work in the
Commonwealth Caribbean - the former British territories - has been a
constant awareness of the diéersity which exists among the countries of
this region. During the last five years, working with' the Inter-—American
Institute for Co-cperation in Agriculture (IICA) in the wider Caribbean '
area, that diversity has become more apparent. However, in the process, it |
has been possible to recognize a number of features shared by many of these ‘

countries which are principally island states.

It i1s against this background and within this framework that I have
sought to put forward some views as to possible means by which research
co-operation between CDCC members might be designed, nurtured and developed

over the next few years.

It is useful to remind ocurselves that the countries comprising the
Caribbean Development and Co-operation Committee (CDCC) total eighteen;
and that they extend from the Bahamas and Cuba in the north, to Trinidad
and Tobago, Guyana, and Suriname in the southeast. Within that group
there exists a wide diversity in size, population and ecology, as well
as differences in language, history and tradition, all of which exert some

influence on development patterns,

Despite these differences there are a number of similarities common
to many. Dominance of the agricultural sector in their economies is one
of the more obvious and indeed more important. The majority have very

limited natural resource capability.

The dominance of agriculture in the economic activity of CDCC states
is demonstrated by the fact that it provides at least half the wvalue of
exports. However, much of the foreigh exchange is consumed in the
importation of food and other agricultural products. Our governments have
recognised the urgent need to revitalize agriculture in order to increase
export revenue and at the same time reduce expenditure on food imports.

* Inter-American Institute for Co-operation in Agriculture.
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Strategies being developed and applied toward achievement of this
goal are known to you. They include crop diversification, new commodity

development and production, and higher productivity of traditional crops.

The adaptation and the development of relevant technology and the
adoption and application of that technology at farm level are vitally
important to that process. An example of research that could be of
particular value in poor, labour surplus countries such as ours, is the
identification of technology designed to absorb less expensive and more

abundant labour inputs.

For development of that technology and, equally importantly, for
understanding the ""non-technology factors" that affect the adoption of

constant flow of new field tested technological knowledge relevant to the

needs of the sector, continuity of support for such research is vital.
This speaks to the issue of political commitment to the provision of
adequate resources for supporting agricultural research, and continuity

in funding that research.

During the last few years the increasing interest by Caribbean
States in agricultural research has led to several meetings, seminars,
and workshops. These have dealt with various aspects of that subject.
Such a development is not surprising in a region where, as evidenced
by a number of events, the majority of States are passing through an
intense phase of political and economic development, and science and
technology are being recognised as having an important role to play in
their economic and social advancement. The establishment of the
Caribbean Council for Science and Technology (CCST) is a practical
demonstration of this fact. Adequate publiec support for education
and research, as instruments for economic progress, now needs to be

canvassed and sustained.

Investment Returns In Research

In the most recent workshop, "the Puerto Rico Conference on
Agricultural Priorities in the Caribbeaﬁfdﬂ%eld in August, 1982
the absence of policymakers/advisors from the consultation did nothing

to assure consideration of conference recommendations on their

1/0AS 1982, Puerto Rico Conference on Agricultural Priorities in
the Caribbean. Final Report.
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presentation to national governments nor Initiation of action programmes.
It is therefore especially significant; indeed gratifying, to have a -

number of senior administrators participating in the current workshop.

Their presence provides an excellent oppertunity for interaction
between policy advisors and research scientists/administrators during the
process of developing policies and strategies by which agricultural research
can more effectively advance the development of national agriculture in our

region.

It is also an appropriate forum in which two important agriculture-
related considerations should be emphasized., Firstly, there is growlng
recognition that technclogical change can be an efficient source of growth
in traditional agriculture. Secondly, evidence from many studlies of the
contribution of research to productivity growth indicates that investment

3/

, 2 :
in agricultural research yields high rates of return—j —'. This is simular

4/

in both developing and developed countries.— .

Indeed it has been found that returns to agricultural research
activity typically exceed 20 'percent a year and often are greater than
407 The opportunity costs of capital in developing countries like our own
range from 10 to 15 percent, so on the basis of the above estimates there
is under-investment in agricultural research; the level of anticipated
benefits to investment in research being likely to yield higher returns

than many feasible alternatives in the rural sector .3/

2
~/Ruttan, Vernon W. 1982. Agricultural Research Policy. University .
of Minnesota Press, Minneapoiis.

3 . .
—/World Bank 1981. Agricultural Research Sector Policy., Paper.

4
—‘/R.eynolds9 Lloyds, G. 1975. Agriculture on Developments Theory.
Yale University Press, New Haven and London.
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Such a situation can be attributed partly to the heavy emphasis
being placed by Governments on agricultural development per se. How-
ever, it has also to be seen in the COnteﬁt of "the inadequate
appreciation by governments of the role effective research plays in
agricultural growth and development." Even in the U.S.A. where
research has long provided the technology which has made American
agriculture so highly productive, it has recently been said in a
statement of public policy issues that -

"Inadequate public understanding of the importance of

agriculture to the well being of its citizens leads

public officials generally to undervalue agricultural

research.“él

As a region the Caribbean can take little comfort from this
observation, for it is grouped with countries which spend 0.42 percent
of their agricultural Gross Domestic Product {(GDP) on agricultural
regsearch (compared with 1-2 percent in developed.countries).gj However,
I should add that, whilst the percent of agricultural GDP is useful in
this instance in demonstrating the low investment in research in our
region, it should be used with caution when judging the adequacy of agri-
cultural research systems.

The area also relies to an ever increasing extent on North America
and elsewhere for supplies of food, supplies which include several
commodities that can be grown on our own land. Although that develop-
ment cannct be attributed to lack of adequate investment in agricultural
research, investment in organization and operation of an effective agri-

cultural research system must be sgeen as an essential part of the process

for the arrest and reversal of this trend.

5/ 1982 "Science for Agriculture." Report on Critical Issues
on American Agricultural Research, jointly sponsored by Rockefeller
Foundation and the Office of Science and Technology Policy, Executive
Office of the President of the U.S.A.
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It is fully recognized that, in addition to effective agricultural
research, progress towards achievement of a country's development goals
requires the pursuit of appropriate policies, and provision of adequate
infrastructure. The latter includes the traditional elements such as roads,
marketing, and storage facilities, and efficient input and technical assistance

services.

Whilst not ignoring the importance of these other elements in securing
agricultural development, of necessity my observations will relate more

specifically to research.

As our planners and research scientists have grappled with the
problems of agricultural development and with the question of effective
allocation of scarce resources, measures which could lead to maximization
of resource use and minimization of duplication have received special consideration.
One of the strategies proposed for attainment of this goal has heen inter-
country network. For some time this matter has been debated in the
CARICOM region, and now its desirability has gained ground in the Caribbean
countries beyond. The formation of an Agricultural Research Committee
of the Caribbean Council for Science and Technology (CCST) and the workshop

organized by ECLAC are in essence a response to this development.

It is a fact of life that the many states of the Caribbean whose economies
rely heavily on agriculture, currently .do not have the resources to support
an effective Agricultural Research Service (ARS). Pooling of the resources
for operation of a service to investigate problems of priority interest is
perhaps the most practicable means of dealing with this situation. The
WINBAN Research and Development Service provides a fine example of such

co—operation.

Present Rasearch Systems.

Before considering the network approach in detail, it is necessary to
review the research systems now operating or in process of development,
to assess the prospects of designing and developing a viable network,”
since viability will greatly depend on the existence of a core of strorg
and effective national systems. For example, the success of research
co-operation between the "Southern Cone" countries of Latin America has been

attributed ag much to the presence of viable national systems.
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as to the existence of g core consensus on problems where research

co—operation could provide a high payoff.

Ruttan, looking at the "small country problems", has observed that
"most of the smaller countries in the 2-10 million population range do have
resources or have access to donors' resources that would permit them to
develop over a 10 to 20 year period an agricultural research and training
capacity of 250 - 500 postgraduate level agricultural scientists and
technicians capable of staffing the nation's public and private-sector
agricultural research, education, planning and service institutionsgﬂg/
Utilizing this as a rough vardstick and drawing on my own knowledge of
many of the CDCC countries, certain broad conclusions have been made in

the course of my review.

Information available on agricultural research systems in CDCC
countries including publications from IFPRI, ISNAR and IICA, among
others, have been used in thds review, and a feature common to nearly
all those reports is the gaps in the information and unreliability of
statistics for important macters such as staffing and budget. That is
a topic to which I shall return later, in the discussion of a possible

approach to developing a co-operative research programme.

It is clear from this examination of existing systems that Cuba
has a substantial and well developed agricultural research service (ARS)
with a record of achievement over several years, and the ability to stand.

on its own.

The Dominican Republic currently cannot boast of an effective

research network but is moving towards its reorganization and rein-
forcement. The rescurces to develop an ARS to serve Dominican
agriculture do not appear to be beyond that country's resource endow-—

ment.

Jamaica is attempting to establish an effective network, whilst
Trinidad and Tobago has had an integrated system on the drawing
board for some years. This would involve the establishment of a
National Institute of Higher Education, Research Science and Tech-

nology (NIHERST) in which a Centre for Agricultural Research will
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carry out the research on agriculture of that country. The model is
based on the concept that an autonomous ARS, working outside the

traditional government bureaucracy, is usually more effective.

Barbados could well reorganize and upgrade its present service
to develop a small but efficient natiomal ARS. Their strong tradition
in sugar cane breeding and the presence of a university campus with

a faculty of science might encourage such a development.

Guyana appears to have the essential elements which with suitable
restructuring, reinforcement and appropriate policy guidance could

develop into a compact and efficient service.

In Suriname considerable reorganisation and upgrading will be needed
for a truly satisfactory national system for applied agricultural research

to be established.

The status of agricultural research in Haiti is unsatisfactory and
only far reaching restructuring with substantial new resources inputs -

personnel and finance - can establish the basis for a competent service.

The Bahamas has a number of the elements of an agricultural research
service; such as experiment statioms, but still lacks the institutional

frame and resources for cperation of an effective ARS,

Existing research services in Belize, the OECS countries and the
Netherlands Antilles are small or non-existent with an uncertain future

as to plans for their upgrading.

Regionally, there are two major unitz in the CARICOM region, namely
the Caribbean Agricultural Research and Development Institute (CARDI),
which now does research in all the Commonwealth Caribbean, and more
especially the OECS, and the University of the West Indies. In the
light of present initiatives to develop substantial national systems in
at least two of the larger states of the area, CARDI could deo well to examine
what its future role should be when competition for resources with these
naticnal systems becomes more acute. A role it ought to contemplate is

the supply of the agricultural research needs of the OECS.

The Role of the University

The University of the West Indies is being discussed last in order to

highlight its not inconsiderable research capacity and capability.



67—

The Faculty of Apriculture "with 40 professional staff and 80 post-
graduate students in disciplines ranging from pure and applied to
social sciences provides a ressurce base™which with advantage could
be utilized for applied and basic research for regional agricultural
development. Spence, in his paper at the Barbados Workshopg/provides
an admirable outline of itz achievement and potential and argues that

it should be utilized accordingly.

That issue and a similar one, the role of universities in other
CDCC states in the agricultural research system, warrant serious
attention at this workshop. The contribution which the existing umits
of the Institute can make, towards understanding the factors influencing

the adoption of technelegy, should be another topic for study.

Having reviewed the agricultural research service in the CDCC
Region and pointed to the potential benefits of co-operation, what then
should be the approach? It is clear that the majority, as small coun-
tries, have not the rescurces to establish a national agricultural
research service or are attempting to decide on an appropriate size
of organisation for their national agricultural research; a minority,
perhaps four, operate or are in the process of establishing potentially

viable national systems,

The ARS in Cuba because of its size and strength can wéll stand
on its own, whilst forging links with other research systems in CDCC
Countries. The likelihood is that the Dominican Republic will extend its
association with CATIE and national agricultural research agencies in
Central America through CORECA (Regional Committee for Agricultural
Co-operation for Central America, Panama and Dominican Republic).

However, this should not prewvent co-operation with osther CDCC countries.

The Dominican Republic, Jamaica, Trinidad and Tobago and very

probably Guyana will pursue the task of building and strengthening

6/

—" TIICA 1981. Proceedings Caribbean Workshop on Organisation
and Administration of Agricultuxal Resesarch.



—H 8-

their national agricultural research systems, which in the future could

become the basis for a truly co-operaiive reséarch network.

The Basis for a Regional Natwork.

At the present time, the most practicabie approach towards achieving
co-operation in agricultural research in the CDCC regiocn seems to be in
the identification and initiation of joint projscts between two or more
countries. The presence of strong research units within the agricultural
research systems of particular countries provides the mest favourable
starting peints for such endeavoursg. These joint projects must of
necessity have priority rating in the participating countries and should be
used, as far as possible, to demonstrate the benefits deriving from
carefully planned and executed research. Tn that way strong support may

be assured.

These collaborative operaticns should assist in improving mutual

understanding and could lead toc identification of fucther opportunities
for co-operation. Because of their velatively cleser aifinity the
CARICOM region seems to be the more appropriate place in which to begin.
Co-operation with unics outside the area, whilst highly desirable, should
follow later. That research by develsping and disseminating technology to
deal effectively with faimer preblems should strive to secure added

public and political support. Measures aimed at mobilizing the clientele
for determining the research agenda and building pulitical support will

be most important in the medium to lonp-term, and should be explored pari

passu with the actions designed to evolve a co-operative network.

Simultanecusly with the ocrganization and executicn of these cvollaborative
projects, acticn to strengthen the existing nationzl systems and others now
being established in CDCC ceuntries should continue, as well as efforts to

organize other systems where desirable.

Assistance to improve research plisnning, resource allocation, and
management capability must be an essentisal part of thar process of
upgrading and consolidation. And as national agricuitural systems gain
in effectiveness and strength, the basis for developing a truly functional

co—operative research network will have been established. The inter-~country
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collaborative project proposal represents the first phase in that”

development.

In order to secure these ends, substantial technical aid will be
needed. To be effective, this phase should exte;d for five (5) years
in the first instance. In view of the assistance being provided to
countries in the group by several bilateral and multilateral aid agencies,
it is proposed that a consortium of these supply the resources to under-
take this task. That consortium could assign responsibility for

management of the project to a multilateral agency.

For its execution a small Operation Unit would be required, staffed
by two (2) or three (3) specialisté. One of these ought to be an
experienced research scientist and another an economist with capability

in agricultural research planning.

Funds would be needed for:

(1) Personnel emoluments and benefits;
{(ii) Operations including travel (for full-time staff), hiring
of consultants;
(iidi) Organization and hosting of periodic consultations;

(iv) Seed money for collaborative projects.

The Major Functions of the unit would be:

(1) To assist in the identification, plamning and financing
of co-operative projects.

(ii) To organize information exchange, monitoring and review,
and evaluation of those projects;

(iii) To promote the development and improvement of national
agricultural research services, paying special attention to upgrading
research planning and management capability.

(iv) To facilitate the development and regular updating of physical
and human resource inventories (inclusive of manpower surveys) and to
design appropriate projects for their continuing improvements.

(v) To organize and host annual or biennial consultations of

senior regional research scientists,
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In discharging these functions, special effort to facilitate inter-
action between policymekers and research. scientists should be made and
means of increasing client input into determining the research agenda
explored, Additionally, the study of non-technology factors influencing

adoption of new technology should be encouraged.

It is envisaged that the consultations/meetings of research scientists
would be structured to provide a steering mechanism for the co-operative
research programme which would evolve from the initial collaborative efforts.
It is a stepwise approach for building mutual confidence, assuring improved
research planning and management and more effective research, including sub-

stantial inter-country co-operation.

Publications Consulted

(i) National Academy of Sciences’1977. Supporting Papers: World
Food and Nutrition Study, Volume V, Agricultural Research Organization.

(ii) UNDP/FAQ 1980, Improving Agricultural Research. Preparatory
Assistance AG: DP/RLA:79:00: Project Findings and Recommendations Terminal
Report, Rome.

(iii) UNDP/FAO 1981, Improving Agricultural Research, Preparatory
Assistance AG: DP/RLA/79/00. Consultant Report. Livestock Research,

Rome. _
{iv) ISKAR/IFPRI, 1981. Resource Allocation to National Agricultural
Research, Trends in the 1970's. A Review of Third World Systems.

(v) ISNAR, 1982, A Review of the Agricultural Research System of

Guyana.
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Concepts cf -Alternative: Framework and Mechanisms oo
For Implementaticn of Agricultural Research in the Caribbean.

It has been stated by Ruttan that the present need in the 80's
is to establish agricultural reserach planning capacity, to identify
research pricrities and allocate personnel and financial resources to
them, as this will influence the quality and flow of new technology.
The premise is fully accepted, and the project idea outlined in my
earlier presentation sets out a proposal which seeks to achieve this

at national and regional levels.

That same approach also recognises that effective co-operation in
agricultural research in the Caribbean and efficient application of
resources allocated to agricultural research must have the joint
objective of increasing the effectiveness in the use of human and
institutional resources with potential for impact on food and agricultural

development.

Additionally, any system which is devised, of necessity, has to
support national programmes for agricultural and rural development,
thus focussing on pursuit of applied research; and in order to be
effective, that system, whether regional or national, should possess
the capability to borrow both knowledge and materials from the global

network.

The CDCC countries are in the majority constrained by size and
limited resources, especially trained manpower, which is one of the most
critical factors in the successful organization and operation of
effective agricultural research. The identification and excution of
collaborative projects could be an important means of maximising the use
of those scarce resources. These arrangements would still permit the
decentralization which the location's specific nature of agricultural
technology requires. But, as emphasized in the earlier presentation,
strong and successful co-operative programmes have generally been
developed when the collaborating units are themselves strong and well

organized.

On the basis of all these considerations, a project idea has been

outlined, initially to include only Commonwealth Caribbean countries,
with some zollaboration with CDCC States outside this group. The

major emphasis of that should be:
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(i) Identification, development and support of cocllaborative projects

with monitoring and evaluation mechanisms as an essential element;

(ii) Promotion of the development and improvement of national
agricultural research systems, with ongoing emphasis on training

in research planning and management;

(1iii) Organization of regular physical and personnel inventory updating

with develepment of appropriate training programmes;

(iv) Organizing and hosting regular consultations of senior research

scientists.

Selection of the CARICOM region may be scmewhat controversial, since
this meeting has been organized by and for a more broadly based group, namely
CDCC states. Despite this, it seems the most realistic approach, taking into

account the need, in fact the vital importance, to secure agreement and suppeort

at the political level for a multi-country collaborative programme.

The inltial activities would consist of collaborative projects within a
common framework; for example, a number of countries are currently engaged in the

" sheep through breeding and the development of more

improvement of "indigenous
intensive production systems for their exploitation. This, in my view, is an
area in which collaboration has the potential of yielding high pay-off. It would
well serve as a means of improving mutual understanding and confidence, thus
creating z situatlon in which further opportunities for collaboration will be

explored.

During this phase, efforts would be made to improve the research
planning capability at the national level, thus facilitating the more
effective determination of research priorities based on agricultural development
objectives and priorities. Within this context, efforts to identify common
high prioexity areas, shared by several countries, would be intensified and

opportunities for developing co~operative projects pursued.
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Proposed Secretariat/Operations Unit for

Project te Desipgn a Caribbean Agricultural

Research Network

Suggested Functions are:

(i) Initially, organisation of Working Party representative of the
regional or subregional grouping for identification and
development of collaborative projects;
(ii) Organisation of information exchange, monitoring, review and
evaluation mechanisms for collaborative/co-operative projects;
(ii1) Interaction and consultation with national systems to improve
focus of national research priorities (annual or biennial meetings);
(iv) Promotion of the development and improvement of national agricultural
research systems;
(v) Securing a project to determine physical and human resource (and
institutional} capability (including regular manpower surveys);
(vi} Assisting in undertaking a manpower survey and establishment

of long term training programme (on basis of projected needs).

Finance:

Consortium of bilateral and multilateral donors - five year programme.
Location:

UWI or CDB.

Could IDRC lead secretariatand manage project?

Possible sources of Project Funding:..

IDRC USATID
CIDA (Regional + Country) EDF
1IDB SAREC
IBRD UK/0ODA

UNDP - OPEC Special Fund
There is a need for core funds as well as project funds. ;
Staffing: .
Minimum of 2, preferably 3 professionals
1 experienced research scientist
1 planner/economist with experience in research planning
1 specialist (whose specialisation should be determined in

consultation with the working party).



—T =

The Secretariat should:

(1) encourage, by appropriate means, an interaction between senior

administrators and research scientists;

(ii) facilitate interaction between scientists with a view to
increasing their productivity;

(i1i) didentify and facilitate ways in which the installed capacity
and capability of the Institute of Social and Economic Research
of the UWI can be harnessed to investigate the non-technological
factors which influence technology adoption as well as those which
affect the mobilisation of :the agricultural research clientele and
to propose means for improvement (this latter is important in
determining the research agenda and building political support);

(iv) emphasize returns to investment in agricultural research in

projects sponsored by the Unit through use of appropriate indicators;
and identify, where practicable, instances in which improved
technology can facilitate changes in policy and infrastructure.
(By relating the priority areas of research to needs and problems,
assist in demonstrating the benefits which derive from well planned

and executed research and its potential value in policy development).
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C. Toward the Future: An Alternmative Framework
- For Agricultural Research in the Caribbean
{Prof. LawfeneedA. Wilson -~ UWI)

The ,Caribbean region, as here defined, includes some 17 Sovereign
States, 13 of which are English-speaking CARICOM States, two Spanish-
speaking and one each Dutch and French-speaking, respectively, with a
total population of 27.4 million and a land area of 625,604 km?

(Table l); Examination of the existing framework of agricultural

research in the region reveals a structural organization based on national
and subregional research institutions, with little attempt at regional
'--organizatioﬂ; or, indeed, co-operation. Wifh few exceptions, national and
‘subregional‘rESearéh institutions:are based on~$uropeen models of research
management. These models are characterized by develoﬁment of research
Institutes separared from Universities as well as by the separation of the :
functions of tertiary education, research and extension in different ‘

institutions. .

Caribbean models of Research Institute/Organization and their
resulting research output have, so far, not been able adequately to support
gthe rapid development in agricultural productivity and production needed
for foreign exchange earnings and local food supply, 1in support of modest
growth in national economies. As a result, all the pnational - economies of )
the region are experiencing foreign exchange deficits and food and nutr;tion
problems differing from one another only in the degree!of severity. Ruftan
(1982) proposed that the ability to develop and manage ‘agricultural
technology appropriate to a nation s physical and cultural endowments is

the single most important variable in achieving increase in egrieultural
prodﬁetivity and further suggested that importation of technology was often

a poor substitute for indigenouSldevelopmen; of technology. Therefore, the
relatively low level of agricultural productivity in the Caribbean region

might well be a reflection on tlie performance of institutions concernednwith
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developmént bf agricultural technology as well as the dissemination and
management of such technology to those concerned with the production

and utllization of food and agricultural commodities.

In this paper, the constituent components of the agriéulfural
research and development (R+D) system are first reviewed; the exisfing
agricultural research and development system in the Caribbean briefly
examined; an alternative framewbrk for agricultural R+D proposed, and
an approach towards a regional agenda for researech suggested. The

paper is presented under the following heédings:

(i) Components of the Agricultural R4D system; . N
(i1) Brief Review of existing Caribbean R+D Institutions;
(iii) An alternative Framework for Agricultural R+D in the Caribbean;

(iv) Towards an Agenda for Agricultural Research in the Caribbean.

Components of the Agricultural Research and Development System

. . 1 1 N
If it is accepted that the R+D system is that sector of society con-
cerned with generation and managemént of technology for agricultural de-

velopment, then there are four components (Table 2} of the system as follows:

- (1) The management component; .
(1i) The human resources development component:
(1ii) The technology generation component;

(iv) The technelogy evaluation and dissemination component.

All components arémﬁécessary for agricultural development.

g e
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TABLE 1

ARFA AND POPULATION OF CARIBBEAN STATES.

ARER POPULATION % POPULATION
STATE/SUBREGION (KM™) X 1,000 IN AGRICULTURE
CUBA 114,524 9,978 23.3
DOMINICAN REPUBLIC 48,734 5,946 56.1
HAITI 27,750 5,817 66.6
SURINAME 163,265 389 17.6
CARICOM 271,331— 5,270 27.2
(OECS) (2,913) (518) (31.0)
625,604 27,400 38,2
( ) Wo. of States:
1/ Guyana Area 214,970 KM2

. .Belize Area 11,963 KM2
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TABLE 2

COMPONENTS OF THE RESEARCH AND. .

DEVELOPMENT SYSTEM

Management Component

Ministries of Government
State Instirutions

Private Sector Institutions

Human Resource Development Component

Primary and Secondary Schools
Technical and Vecatiomal Schools
Agricultural Colleges
Universiries Qnd Institutes

Non Formal Education Programmes

Technology Generation Component

Universities
Institutes

Farmers and Processors

Technology Evaluation Component

Ministries of Government
Universities and Institutes

Farmers and Processors
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The Managemeni Component

The management component includes the system for national management
of development of the food and agriculture sector. Such management is
critical for the use of technology for development. This component (Table 2)
includes:
(1) Development of food and nutrition policy (FNP):
(i1) FEducation of consumers on FNP
{(iii) Translation of FNP into food production and import targets;
(iv) Translation of FNP into food handling, storage, processing, distri-
bution and marketing policy:
(v) Translation of policy targets and strategies into funded projects
and operations;

(vi) Monitoring of project management.

The management function is variously carried out by different Ministries
of Government including:
{i) Ministries of Agriculture:
(1i) Ministries of Industry and Commerce;
(i1i) Ministries of Local Govermment and Community Development;

(iv) Ministries of Finance.

i

State Institutions of Banking and Trade

(i) Agricultural Development Banks;
(1i) Agricultural Marketing Corporations;
(iii) State Enterprise for Food Production and Marketing.

Private Sector Institutions

(i) Tarmers;

(i1) Wholesale and Retail Marketers: i
(iii) Input Suppliers;

(iv) Banks.
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It is extremely important to note the content of the manangement
component because many of the sectors involved are often, Aot only
engaged in survey-type research and product development, but sometimes
with conflicting results. Thus, it is not unusual for private sector
institutions-to develop new processed products based on imported raw
materials whilst public funds for research are being, or have been

spent to develop similar or identical products from local materials.

The Human Resource Development Component

Development of human resources appropriate for operation at all
levels of the Agricultural R+D system 1is critical for the_improve—
ment of the'performance of the system. Such Yesources are usually
developed in the training institutions of the country or.region

{Table 3) including:

(1) Primary and Secondary ‘Schools;
(ii) Technical and Vocational Schools;
(iii) Agricultural Colleges:
(iv) Universities and Institutions;
(v) Private and public sector and Institutional non-formal

Education of the Society, e.g. Consumer Education.
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. At present, there sre few attempts to co-ordimate agricultural training
at these different levels in rhe region, mor is the function of development
of the human rescurce sufficiently integrated with the technology generation
and dissemination ccmponents of the system, notwithstanding examples of the
integration of pest-graduate University training with technology generation,
e.g., in the UWL. Separation of the management of agricultural education
and training between Ministries of Educaticn and Agriculture alsc often leads
to unfortunate separation of functions and lack of co-ordination between

different levels of training.

The Technclogy Generation Component .

Agriculturzl techmology, ss here defined, signifies such knowledge as
relates directly to the production or improvement of food and agricultural
commodities and services. This knowledge is usually derived from the findings

of physical, chemical and biological scientific research and abplied through

the process cf experimental development to the point of practical applicability.

It is very counter productive for technology development to pursue the functions
of scientific resezrch and experimental development in isolation, since the
solution of the mcet serious applied problems often demands the practice of

scientific research at the highest level of competence.

It is also most cost-effective to .combine the functions of scientific
research, experimental development and human rescurce development in post-graduate
degree training programmes in Universities. In Scottish and U.S. systems of
agricultural technology generation, scientific research and experimental develop-
ment as well as Urder-graduate and Post-graduate training and technology
dissemination are integrated into a single system in the National or State
University. The British and Continental European tradition inherited in Latin
America and the Caribbean espcuses the separation of teaching, research and
extension functicns in separate institutions, 1.e., Universities and Technical

Schools, Research Instituteg and Stations.
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TABLE 3

A CLASSIFICATION OF AGRICULTURAL .RESEARCH

AND DEVELOPMENT INSTITUTIONS AND.AGENCIES.

IN THE CARICOM SUBREGION

REGIONAL

NATIONAL

Public Funds Private Funds.

Public Funds

Private Funds

Multi-Commedity  UWI-FAO MINAG-B'dos.
Mylti-Disciplin- CARDI MINAG-Guy.
ary CARDATS MINAG-J'ca.

CARICOM CES -T+T

CDB ’ CARIRI-T+T

I1CA

CDCC

CSTCC
Single-
Commedity UWI-CORU UWI-CORU CSGRS-T+T SIRI-J'ca.
Multi- WINBAN WINBAN GRB-Guy. BBRS-J'ca.
Disciplinary GUYSUCO-Guy. CIBRS-J'ca.

LDC~Guy.

Mono- WICCBS SPAU-B'dos.
Disciplinary BBRU-Jca.

Banana Beard Research Station (BBRS)
Banana Breeding Research Unit (BBRU)

Caribbean Rural Development + Technical Services (CARDATS)
Caribbean Agricultural Research + Development Institute (CARDI)
Caribbean Industrial Research Institute (CARIRI)

- Central Experiment Station (CES)

Coconut Industry Board Research $tation (CIBRS)

Caroni Sugarcane Research Station (CSGRS)
Guyana Rice Beoard (GRB)

Guyana Sugar Corporation (GUYSUCO)
Livesteck Development Corporation (LDC)
Ministries of Agriculture {(MINAG)

Sugar Industry Research Institute (SIRI)
Sugar Producers Agronomy Unit (SPAU)
Cocoa Research Unit (UWI-CORU-UWI)

UWI Faculty of Agriculture (UWI-FOA)

West Indies Central Cane Breeding Statilon (WICCBS)
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TABLE 4

MATRIX OF RESEARCH AND TEACHING PROGRAMMES
IN THE UWI FACULTY OF AGRICULTURE

DEPARTMENT TEACHING PERSONNEL

RESEARCH
PROGRAMME
PERSONNEL BIO CROP ~ S50IL L/STK AGR. AGR/
SC1 8CI 8CI SCL ECON EXT
Crops Programmes
Cereals -/ -/ -/
Horticulture -/ -/ -/ _
Grain Legume -/ -/ -/ -/
Root Crop -/ -/ -/ -/ -/
Soils Programmes
Soils -/ -/
Land and Water
MGT -/ -/ -/
Livestock
Programmes . -/ -/
Socio Ecomn.
Programmes
Agfic. Economics -/ -/ -/ ~f
Agric. Extension -/ -/ -/ -/ ~/ -/

Departments are managed by heads and research programmes by programme
leaders., The Dean and Associate Deans for research and academic affairs

are responsible for overall co-ordination: -
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and Ministry of Agriculiure Extepsion Divisions, respectively.

The phenomenon in Agriecglitural Development in the Third World.-

The International Centre - which conducts agricultural research with
international objectives, had its forerunner in British, e.g., ICTA
(Trinidad) and French Instituticns of Agriculture Research, which
served colonial empires. These Cen®res could play an important role
in development. Farmers and processors are alse potential sources

of new technology.

Technology Bvaluaition and Disseamination Component

The function of technology evaluatien and dissemination, as here
conceivad, refers to the sccic-economic and technical evaluation of
technclogies designed for specific committees. The function includes
techneliogy packaging and assessment of the possible impact on farming,
marketing and consuming sectors of the community, before delivery of
the technology to the community. This component requires a considerable
measure of collaboration between sccio-economic and technology
professionals as well as intimate contact with all sectors of the community.
The avaz of work should draw heavily on the findings of the basic social
science research in economics, sociclogy geography and anthropoleogy in

order t¢ understand possible impact of applied technology.

The function of evaluation iz also interpreted to include evaluation
of institutional performance in the areas of manapgement, generation and
dissemination of techmology as well as of human resource development.

The technology evaluation and dissemination component is usually the most
poorly developed cone in developing countries and is usually scattered in
Ministries of Agriculture, Planning Units and sextension Departments,
University Departmenis of Agronomy (Crops and Soils), Livestock Sciences,
Agricultural Economics, Rural Scciology and Extension., Indeed the role of
socio-economic £iudize in fechnology eavaluation and dissemination for

agricultural develcpment has only recently been fully appreciated.
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Existing Caribbean Agricultural Research
and Development Imstitutions

Although the existing Caribbean Agricultural Research and
Development Institutions have been reviewed earlier, the gystem is
here summarized in crder tc focus attention on identifiable character-
istics which could lead to development of an altermative framework
for agricultural research. The system, including Agencies which
commission independent research projects, is reviewed in terms of
its national and subregicnal components, source of core funding
and number of commodities and disgiplines researched, for the English-

speaking CARICOM Subregicn and the non-—English speaking States.

The CARICOM Subregion

Data {Table 3) shows that there are at least 25 research Institutes
and Agencies in the CARICOM Subregion. Of these, some 15 are funded
exclusively from public funds. It may be significant that all eight (8)
privately funded research Imstitutions are mono~commedity research units,
three (3) of the eight (B) are mono-disciplinary and some have extension
operations separate from the national extension service. The mono-commodity,
privately funded research institutions usually serve traditional and,
more recent, crop commodities with foredign exchange earning capacity, e.g.,
sugar cane, bananas, rice, cocoa, coconuts. It may be assumed, therefore,
that the primary role of the other natiomal and subregional research
institutions is the development of the food crop sector and/or development

of alternative sources of foreign exchange earnings.

The significant feature of these remaining institutions financed from
public funds, is the separation of teaching and research in the UWI Faculty
of Agriculture from Research and Development in CARDI and the exclusion
from both of the extension function. Moreover, individual States of the
Subregion each have National Extension Services and in five (5) States
(Barbados, Belize, Guyana, Jamaica, Trinidad and Tobago) separate National
Research Institutions. However, the UWI, Department of Agricultural
Extension plays a significant supportive role in the Extension Services
of Belize, the Windwards and Leewards and there are Units of Ministry,

UWI and CARDI technclogy research prograwmes in Trinidad and Tobago and

Jamaica.,
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A maivix showing the integration of teaching and research programmes

under different leadership at the UWI is shown in Table 4.

The Spanish,'French and Dutch Speaking States

In the four (4) large non-~English speaking States of the Caribbean,
research is conducted mainly in commodity or resource—orientéd insti-
tutions funded either by the State or by the private sector commodity

industry.

In Cuba, agricultural research is conducted at the State University
of Havana with several crop commodity Experiment and Livestock Breeding
Stations. At Lgs Villas (Central) University, Departments are for the
most part discipline-oriented. There are also institutes of Forestry,

Animal Sciences and Fisheries. {Table 5).

In Santo Domingo, there are private sector Industry-funded

research institutions for sugarcane and rice.
1

In Hiati, agricultural research investigations are carried out

through the Ministry of Agriculture and at the University of E&iti{

In Suriname, agricultural research investigations are conducted
in the Ministry of Agriculture and in the University, Faculty of
Natural Resources; whilst rice investigations are carried out by the

commodity industry.

The major characteristics of the system which could lead to the
development of an alternative framework for agricultural research in

the Caribbean (Table 6) are as follows:

Research and Development Model

(1) Research investigations on c¢rop and livestock enterprises
are for the most part organized on a commodity basis and supported by
resource-baged, e.g., land, soil and service—based, e.g,, extension,
economics, crop protection’ and crop physiology studies.

(ii) Teaching and research, research and development and
extension and farmer training functions are separated in three

different institutions.
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Research Management

(iii).,’ There is no formal registration eithér of completed or on-
going projects in the flegion except within Rasearch Institutions.
In particular, projects commissioned by national or subregionaL
agencies or Governments, e.g., Agricultural Sector Studies are often
seen by a very limited audience. ‘ ' 1
(iv)  Nor is there any system for formal professional scrutiny of
the results of research either at national, subregional or rkgional

levels, known. to the author.

Research Co-operation

(v) Given the limited human and physical resources in the Region
as well as the chronic shortage of funds for research,'iittle attempt
has been made to rationalize the conduct of research either at regional,

Subregiona1L or, indeed, often at national levels.

(vi) There is no regional forum for indepth discussion of the problems
of agricultural research except perhaps for sugarcane, although there
are at least two (2) subregional professionmal agricultural societies and

one (1) regional fcood crops society.

(vii) There is no regional publication of the important findings of
agricultural research although subregional, national and international

publications do exist.
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TABLE 5.

THE UNIVERSITY AND INSTITUTE SYSTEM

FOR AGRICULTURAL RESEARCH IN CUBA

-“stock -Breéding

UNIVERSITY
HAVANA LAS VILLAS
INSTITUTES
Experimental Faculty/

Departments Stations Depts .
Faculty of Citrus and Faculty of Agronomy Forestry
Agronomy g;g:; Fruits Basic Sciences Developmenq
prane Teohnotogy| Ziolle v | Solls ¥ derichen
Plant Protéction Fibres sgric. Blology

glcer ane Agric. Engineering

ugare Applied Botany

Botanic Lab Supareane

Plant Rige

Nutrition
VInétitute of Apimal Husbandry Animal
‘Animal- Sciences Veterinary School Sciences
“Faculty of Live- Fisheries




.—88_

TABLE 6.

SOME CHARACTERISTICS OF CARIBBEAN RESEARCH

RESEARCH AND DEVELOPMENT MODEL

Research Teams

Commodity -~ TFocus
Resource - Focus e.g. Soil
Service - Focus e g, Protection

Researxch Linkages

Teaching/Research
Research/Development

Extension/Farmer Training

RESEARCH MANAGEMENT

Little Project Registration

Little Professional Scrutiny of
Research Projects

RESEARCH CO-OPERATION

Little Inter—-Institutional Rationmalization
of Projects at Regional, Subregional and
sometimes Naticnal Levels.

Little Regional Discussion of Problems
excepting sugarcane,

No Regional Publications.
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An Alternative Framework for Agricultural Research in the Caribbean

The Caribbean Region with a total land area of 625,624 km2 embraces
a variety of tropical ecosystems within longitudinal boundaries of 55°
and 90°E and latitudinal boundaries of 3°N and ZSON; and including two
continental masses and several flat and moﬁﬁtainous islands of varying size.
The region is characterized by similar agricultural enterprises which inclﬁde
an export crop sector of sugar cane, bananas, pineapple, rice, cocoa, coffee,
a food erop sector of rice, maize, tropical root crops, legumes and vege-
tables and a livestock sector with dairy, beef cattle and buffalo and small
stock of sheep, goats and rabbits. However, it is submitted that the com-
ponent ecosystems are sufficiently differeﬁt to allow for planned cropping
to satisfy all year found food consumption and to ensure regional food
security. This objective is the single most important iﬁperative for a
new framework for agricultural research. However, in order to arrive at this
alternative framework, there must be some broad consensus on more specific _
goals for agricultural research. It is guggested that these goals (Table 7)

might be:

1 (i) Improving the production and productivity‘as well as the handling,
storage, processing, distribution and marketing of selected food;crop and
livestock enterprises;

(i1} Encouragement of the development of national, subregional and
regional trade in food crop and livestock commodities in support of stable
and predictable production/marketing performance for each commodity, and
realization of food security; .

(iii) Increasing the productivity and where appropriate, the'productiog
of the traditional export crops so that they could be competitive in world
markets, towards maximizing foreign exchange earnings; |

(iv) Development of new commodities for foreign exchange earnings

on a collaborative basis in an effort to create new sources of foreign

exchange.
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TABLE 7.

SUGGESTED GOALS FOR REGIONAL
AGRICULTURAL RESEARCH AND

DEVELOPMENT
1. INCREASING FOOD PRODUCTION AND PRODUCTIVITY IMPROVING
METHODS OF HANDLING STORAGE, PROCESSING, DISTRIBUTION
AND MARKETING OF LOCAL FOODS.
2. ENCOURAGEMENT OF REGIONAL TRADE IN FQOD.
3. INCREASING PRODUCTIVITY AND PRODUCTION OF EXPORT CROPS.
4., DEVELOPMENT OF NEW RESOQURCES OF FOREIGN EXCHANGE EARNINGS
FROM AGRICULTURE.
TABLE 8.,
PRINCIPLES FOR DEVELOPMENT OF AN ALTERNATIVE
FRAMEWORK FOR AGRICULTURAL RESEARCH
1. AGREEMENT ON THE NEED FOR AND EXTENT OF RESEARCH
COLLABORATION AS BETWEEN STATES AND INSTITUTIONS.
2. OPTIMAL USE OF ALL TRAINED MANPOWER.
30

RECOGNITION OF NEED FOR CHANGE IN DEVELOPING AN AGENDA
FOR RESEARCH. :
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Construction of an alternative framework for research must also
be preceded by agreement on some basic principles for elaboration of
the new framework. Again given the limitations of national sovereignty
and possible divergence of agrieultural policy and strategy, for food
production and foreign currency earnings, it is suggested that the

following principles (Table 7) may be generally acceptable:

(i) There must be agreement on the need for and the extent of
research collaboration as between States and Research
Institutions.

(ii) Agricuyltural research must be conducted in such a way as to
make optimal use of ALL trained manpower in the Region-for
Agricultural Development.

(1ii) Recogniticn of the need for considerable change and improve-
ment in the agricultural system in the Region to meet the
challenges of modern agricultural science and technology in
the 1980's and beyond, in the development of an agenda for

research.

It will be propused that each of these basic princdiples could form a

segment of an aiternative framework.

Regional Research Collaboration

Although effective regional research collaboration envisages
exhanges at all stages of project development and implementation
it is suggested that such collaboration might be initiated by develop-
ment of a forum for regular scrutiny and exchange of research informa-
tion among scientists invelved in research investigations. This exchange
can be effected by, say, a triemnial research meeting with published
proceedings, which ideaily should lead both to collaboration at earlier
levels of research project implementation as well as to formation of a
professional society. Such a society might develop Chapters in sub-
regional and national centres with responsibility for activifies in
periods between regional meetings. (Table 8)

It is suggested that the Becretariats for such a Regional Society and
its component Chapters might be located and fuﬁded in the Universities of
the Region, since University facilities, e.g., training permit the most

effective storage, use and dissemination of research information.
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Regional, subregional and national research meetings might
be organized along lines of simultaneous sessions in Agronomy (Crop
Production, Crop Protection and Soll Science), Livestock Science and
Socio—-economic Studies and plenary sessions on general agricultural
porblems. It is important that such meetings be coincident with
meetings of the management group, e.g., agricultural planners in order
to facilitate passage of research Information to decision-makers in the

agricultural system. (Table 9).

The proposed meetings and the evisaged professional society
should take account of existing Societies in the Region e.g., Carib-
bean Food Crop Society, Caribbean Agro-economic Society, Caribbean
Crop Protection Sbciety, Regional Livestock meetings in the process of
development of a comprehensive Caribbean Agricultural Research and

Development Society.

Effective Use of All Personnel Trained for
Research for Agricultural Development,

Personnel trained for agricultural research often represent a
small percentage of the trained manpower in a community and such
personnel are usually trained at great cost to the community. Therefore,
it is imperative that the skills of such a group be continuously upgraded
and personnel theréin used to greatest benefit of the Community. Members
of this group are to be found in all the components of the Agricultural
System (Table 2). Effective use of personnel depends on careful develop-
ment of functional inter-relationships between agricultural R.+ D,
Institutions for Training, Research and Extension. Precise definition
of discrete double or triple functions for all trained personnel, e.g.,
teaching/research, research/extension, teaching/extension or teaching/
researqh/extension is also important. It is considered to be counter
productive for Institute Researchers and Technical School Teachers to
carfy single functions unlike their University counterparts who carry

at least two (2) functions, viz., teaching and research,

Although it would be invidious to exchange the existing European
model of separation of Institutioms of training, research and extension

for the Scottish/US model of integration of these Institutions under the
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umbrella of the University, some mechanism for more effective

integration of the functions of agricultural training, research and
extension must be found in the Caribbean, towards more effective
utilization of manpower. It is suggested that National Governments

and subregional groupings thereof must assume the responsibility for
effecting this functional integration as the most important clients and
sponsors of research, training and extension activities in the Regiom.

The National Govermments referred to are those of Cuba, Haiti, Santo Domin-
go and Suriname and the subregional groupings of the CARICOM States and

the Organization of Eastern Caribbean States (OECS),

For National Governments, development of inter-relatfonships between
Departments and Institutions of Agricultural Research, Teaching and’
Extension would effect the necessary functional Integration of these
areas of activity. In Cuba, a large measure of rhis integration has
already been achieved within the University system. The problem needs
to be addressed in the other National Governments. An approach to

effecting such integration is suggested in the following section.

In the two (2) subregional groupings, CARICOM and iits subset
the OECS, the system includes seven (7) components as shown in Table 10,
It seems that there is need for rationalization of this system to
increase its efficiency and effectiveness in the achievement of
Agricultural Development. It is suggested that such rationalization
might proceéd along lines (Table 11) with the first objective of
functional integration of research and training activities into well
defined subregional systems,

The suggestions (Table 1l) could lead to establishment of an
alternative framework of three (3) research and training systems (Table 12)
in"the CARICOM Region: each with a Common Research and Training Policy
Council (CRTPC), as follows:-

61) The Jamaica/Belize or North Caribbean Systems.

(ii) The Trinidad and Tobage/Guyana or South Caribbean Systems.
(iii) The Barbados/CECS or Middle Caribbean Systems.

It is further proposed that functional integration within each system
might be achieved in the first instance by the CRTPCs made up of
representatives from component research and training Institutions, Exten-
sion Divisions and Government Representatives from Ministries of Agricult-

ure and Education,
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TABLE 9.

REGIONAL RESEARCH COLLABORATION BY
DISCUSSION OF RESEARCH RESULTS

INSTRUMENT OF DISCUSSION

- Triennial Research Meeting With
- Simultaneous Sessions in
Agroﬁomy
Livestock Science
Socio Economics
- Plenary Session in General Agriculture
And

-  Published Proceedings

ORGANIZATION

- Proposed Caribbean Agricultural Research
And Development Society With

- National And Subregional Chapters

- Chapters To Organize Meetings With
National And Subregional Plamners
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CATLE 10,

THE INSTITUTIONS OF RESEARCH, TRAINING AND
EXTENSION IN THE CARICOM REGION

INSTITUTION STATE REPRESENTATION
NATTONAL EXTENSION SERVICES ALL STATES
NATIONAL TECHNICAL AND PARA- Belize, Guyana,
PROFESSTONAL TRAINING Jamaica, Trinidad +
INSTITUTES/SCHOOLS Tobago
NATIONAL TRAINING INSTITUTE University of Guyana
AT PROFESSIONAL LEVEL (B.Sc.) Faculty of Agriculture
REGIONAL TRAINING INSTITUTE UWI, Faculty of
AT PROFESSIONAL LEVELS Agriculture, Trinidad
(B.5c., M.Sc., Ph.D) And Jamaica, Belize,

Leewards, Windwards

REGIONAL RESEARCH AND CARDI - ALL STATES
DEVELOPMENT INSTITUTE

NATIONAL RESEARCH UNITS IN Barbados, Belize,
MINISTRIES OF AGRICULTURE Guyana, Jamaica,
Trinidad + Tobago

COMMODITY RESEARCH INSTI- Barbados (2},
TUTES (WITH SOME EXTENSION Guyana (3)
FUNCTION) Jamaica (3)

Trinidad (2)
QECS (1)
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Although integration of the National Extension Services into
the Research/Training systems is more difficult, it is suggested that a
major advance towards such functional integration could be achieved by
(i) Assignment of selected Extension Officers to the training/
research system on a rotation basis for specific part—time duties of
training and research; .

(ii) Reciprocal assignment of extension duties, e.g., production of
bulletins, and extension personnel training courses to selected members
of training/research system;

(1id) Representation of Extension Services on CRTPCs (as mentioned
above), (Table 13). '

It is also critical for such a re-oriented Extension Service to be
organized along subject-matter lines, and to have existing regulatory
functions separated from education and technology transfer functions.
(Table 13).

Subregional co-ordination of the CARICOM Agricultural R, + D system.
might be effected by Statutory Meetings of the CRIPC Chairman and representa-
tives from teaching, research and extension of the three (3) systems on the
occasion of subregional research meetings organized by Chapters of the proposed
Caribbean Agricultural Résearch and Development Society. Important functions

of these Statutory meetings would include:

(i) Rationalization and integration of training at technical and
professional levels.
(ii) Rationalization of the Institutional Agenda for non-laocation

and locationespecific research projects as between University,
Technical College/School, Multi and Single Commodity Institute Research.

Towards Development of An Agenda
For Apricultuyral Research

Deveiopment of an agenda for Caribbean Agricultural Research commen-
surate with the achievements of modern science and technology must take into
account the following factors, (Table 14): \

(i) The status of local food crop and livestock agro-industries in relation
to the role of International Centres, and.the._research..capacity of indigenous
research institutions.

(ii) The status of existing foreign-exchange earning agricultural enterprises
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Table 11

Suggested Approach to an Alternative Framework
For Research and Training in the CARICOM Region

1. Removal of all research from Ministries of Agriculture to an insti-
tute system in which, appointment, assessment and promotion of staff are

controlled by management using predetermined criteria.

2, Integration of ministry and CARDI research to form new multi-commodity

research and development Institutes in:
(i) Belize and Jamaica:’
(i1) Guyana and Trinidad and Tobago}
{(ii1) Barbados and OEGCS.

3. TFunctional integration of University, multi-commodity (MC) and single
commodity (SC) researéh, Universify and technical training under common
research and training policy councils in:
(i) Belize and Jamaica;
{ii) Guyana and Trinidad and Tobago; -

e P A

(1ii) Barbados and OEdé;l/ T i

4. Establishmentldf a technical school in Saint Lucia and its intégration

with University, MC and SC institute research under the Barbados/OECS CRIPC.

1/ Without prejudice to existing institutional autonomy.
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TABLE 12

ALTERNATIVE FRAMEWORK FOR RESEARCH AND
TRAINING INSTITUTIONS IN THE CARICOM
REGION

THE NORTH CARIBBEAN SYSTEM

UWI Jamaica/Belize
Jamaica Agricultural College
MC and SC Institute Research Jamaica/Belize

Belize Agricultural School

THE SOUTH CARIBBEAN SYSTEM

UWI Trinidad

University of Guyana

ECIAF

Guyana School of Agriculture
MC and SC Institute Research (Trinidad + Tobago and

Guyana)

THE MIDDLE CARIBBEAN SYSTEM

UWI - Barbades, Leewards/Windwards
Propozed Technical School - St. Lucia
MC and $C Institute Research (OECS/Barbados)

MC
sC

Multicommodity

Single Commodity
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TABLE 13

INTEGRATION OF EXTENSION INTO THE
RESEARCH AND TRAINING SYSTEM

REORGANIZATION OF EXTENSTON SERVICES ALONG SUBJECT
MATTER LINES AND REMOVAL OF REGULATORY FUNCTIONS
FROM EXTENSION STAFF DUTIES.

ASSTGNMENT OF SELECTED EXTENSION OFFICERS ON A
ROTATION BASIS TO RESEARCH/TRAINING SYSTEM e.g.
For Training
For Teaching or Research Duties
RECIPROCAL ASSIGNMENT OF EXTENSION DUTIES TO
RESEARCH AND TRAINING PERSONNEL e.g.
Preparation of Extension Bulletins
Extension Personnel Training in New

Technologies,

REPRESENTATION OF EXTENSION SERVICES ON CPC.
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\ .
- TABLE 4

CONSIDERATIONS FOR DEVELOPMENT
© OF A RESEARCH AGENDA

1. LOCAL FOQD

Relative Role of International Centres/National
Institutes

FOREIGN EXCHANGE_EARNINGS™

Increasing Productivity for Competitiveness and
Profitability

Development of New Commodities

NEW TECHNOLOGIES

Biotechnology

4, SMALL FARMERS
Modern Technology
Commodity Approach

Strong Post Harvest Distribution and Marketing Sector
Cash Economy
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in relation to existing resources and capacity for research and

possible development of new enterprises;

(iii) The resources available for utilization and development

of new technologies in the service of (i) and (ii} above;

(iv) Integration of small farmers into meodern systems of

agriculture;

(v) Rationalization of location-specific and non-location

specific research projects.
Local Food

The existence of International Centres with substantial crop
breeding programmes for cereals (rice and seorghum maize) grain legiumes
(pigeon pea, cowpea, phaseolus beans), root crops (cassava, sweet potato,
edible aroids), makes the task of staple food crop Ilmprovement one of
selection and improvement of germplasm in accordance with the needs
of specific ecosystems. However, perhaps more important here is the
development of stable production/utilization commodity enterprises.
Accordingly much more attention must be given to the areas of handling,
storage, processing and marketing for high quality products and reali-

zation of regional food security.

In the area of livestock development for local food, considerable
attention needs to be given to pasture management for dairy production

and improvement of small stock,

Foreign Exchange Earnings

Agriculture is a major source of foreign eQChange earnings in the
Caribbean and hence research efforts must be directed to increasing the
productivity and profitablitlity of existing crop enterprises, with
particular reference to intensive production systems and improved
commodity quality. However, quality objectives not withstanding, the
Caribbaan States are rather insignificant sources of world supply of
the traditional export crops, with perhaps the exception of Cuban sugar.
Therefore, some research resources must be given to the development
of new enterprises for foreign exchange earnings, to achieve the com-
parative advantage which the Caribbann Region held for sugar, cocoa

and bananas at the turn of the century, Development of exotiec tropical
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fruit and new sources of drugs from topical species seem to offer

interesting possibilities.

New Technologies

"The new area of biotechnology has, so far, resulted in more signi-
ficant findings for medicine than for agriculture, but possibilities for ecrop
species improvement, for increased yields, disease resistance and improved
quality and rapid multiplication of crop varieties by micropropagation, and
livestock breeds by multiple ovulation/fertilized, egg implant techniques are
enormous. However, the high cost of such research seems to suggest collaborative

efforts in the development of research agenda.

Small Farmers

The numerous small farmers of the Region are by far the greatest human
rescurce for agricultural development in the Region. These small farmers
must be introduced to the modern technologies of the 20th Century if they
are to contribute fully to agricultural development. It is suggested that the
improvement of the small farming system should be in the direction of:
(i) - Ificreasing: farm size with tenured land;
(i1) - Miproving the farming systems practised in the direction of
fewer enterprises and more efficient methods to result in
significant increases in production and productivity organised

on a commodity basis.
(iii) - Utilising manpower so released from the production.sector in the

post-harvest sector which should be developed to accommodate

increased commodity production and productivity.

‘Of course, such an improved system can only be developed after careful
study at both technological and socio-economic levels and in carefully
concelved and precisely timed stages. In such an exercise, the commodity
approach to research and development appears to be superior to more recently-
conceived approaches, towards develbpment of rapid improvements in technology -

transfer and expanding the cash economy of the small farmers.

Rationalization of the Research Agenda.

Non location-specific research projects, e.g., breeding programmes, basic

mission-oriented research need not be carried out on more than one location,
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provided that there is agreement to fund research programmes

and to share ALL results of research. Even in location-specific
research projects, e.g., testing of varieties, disease control,
duplication of experiments in similar ecosystems might be
avoided. Such collaborative efforts in the rationalization of a
regional research agenda can only be realized after a series of

research meetings.
SUMMARY

(i) The components of the R+D system and the existing Institutions

for R+D in the Caribbean are briefly reviewed.

(i1} An alternative framework for agricultural research in Carib-

bean Region is proposed including segments for:

(a) Research collaboration through development of effective
scientific exchange by regional, subregional and national
R+D meetings and the foundation of a Caribbean Agricultural

Research and Development Society.

(b) Effective utilization of ALL personnel trained for research
through improvement of inter-institutional collaborative
programmes for functional integration of training research
and extension functions in North, South and Middle CARICOM
systems and similar national systems in Cuba, Haiti, Santo

Domingo and Suriname,

() Development of an agenda for research based on the impera-
tives for agricultural development in the region, viz.,
fucd supply and foreign exchange earnings, using the modern
technologies wherever possible, as well as the germ plasm
resources of the International Centres.

(d) Development of the small farmer human resource in the Region
.through introduction of such farmers to modern technélogies
for production as well as storage, processing, distribution
and marketing of specific commodities to realize rapid
increases in small farmer productivity and production and

expansion of the cash economy of such farmers.
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(e) An appreoach towards development of a Regional Research Agenda
is sugpgested.

(f) The System is summarized in Fig. 1,

FIGURE 1

COMPONENTS OF THE AGRICULTURAL SYSTEM
AN ALTERNATIVE INTEGRATED FRAMEWORK

MANAGEMENT OF HUMAN RESOURCES
Secondary and Pro- Vocational and Para-Prefessional
fessional Education Education
Teachers, Research- Farmers, Marketeers, Extension-
ers, Extensionists ists, Consumers
Production
and
Utilization
New Technology New Skills, Consumer
Awareness ‘
Research ‘ Extension And Non-Formal
Education

MANAGEMENT OF TECHNOLOGY

REGIONAL MEETINGS OF CRIPC's.

FUNCTIONAL INTEGRATED INSTITUTIONS FOR RESEARCH, TRAINING AND
EXTENSION IN THREE SUBREGIONAL SYSTEMS (NORTH, MIDDLE, SOUTH
SYSTEM).

IMPROVED AGRICULTURAL PRACTICE AND ENLIGHTENED CONSUMER PREFERENCE
PRODUCTION/UTILIZATION QF REGIONAL FOOD SUPPLY AND FOREIGN EXCHANGE.
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D, Agricultural Research Policy and Manage-
ment in the Caribbean
(B. Muller-Haye - FAO)

Over the last decade a number of important conferences have been held
in Latin America and the Caribbean to discuss problems of agricultural
research and more broadly science and technology. I recall the Expert
Consultation on Agricultural Research in Panama 1975 (3), which was
organized by FAO in collaboration with IICA, the Workshop on Agricultural
Research Systems in the Antilles Zonme (5) held in Haiti in 1977 and
organized by IICA, but alsc the regional preparatory conferences for the
World Conference on Science and Technology for Development in 1979 and
here particularly the Symposium on Science and Technology in the Planning
of Development (2) which was held in Mexico in 1979 and lately the meetings
of the Caribbean Council for Science and Technology (CCST) and the Chribbean

Development and Co-operation Committee (CDCC).

These meetings and others which are not mentioned have addressed more
general aspeccslof agricultural research and development and science
lpoliéies which ﬁid.not really lead to a substantive follow-up. This may
be, because of the usual lack of funds and political will to impleﬁent
the recommendations, but also because the conferences were primarily concerned
with analyses of the status of agricultural'research in the region and factors

limiting agricultural production.

If one analyses the deliberations and recommendations of the wvarious
national, regional and intermational conferences and meetings concerned with
agricultural research in Latin America and the Caribbean which were held in
the last decade, a clear éicture of the situation, priorities, necessities,
limitations, aspirations, etc., of research including socio-economic aspects
is at hand. We think that in a second round of consultations during the 80's
the focus should be on very specific subjects which have been identified as
problem areas. In this context we are glad to note that this workshop will
direct jtself to specific subiects such as research policy, management and
collaboration in the Caribbean. FAO will follow later in the year with an
"Expert Consultation on Agricultural Research Monitoring and Evaluation"

which also has a ciearly marked frame and will bring together research
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directors and experts from the Spanish speaking Caribbean and Northern
and Central Latin Ametrjica. The meeting will be held in the Dominican

Republic in November,

Turning to the objectives of the workshop, I would like to share some
of our views and experiences with regard to the three topics which have
been identified as main themes for the meeting, FAO has advised Member
Governments in the past in these fields and is very active in network

building all over the world,

Relationship between policy, decision-making and \Besearch activitdes

There iz no blueprint for a best approach to research and development,
each country must determine its own research policy and priorities within
the framework of its own social, economic and agricultural development
plans, However, there are regional common interests which I hope this
meeting will revive, as a large amount of time, money and effort has

already been spent on formulating projects of regional character,

A country, particularly when it derives great parts of its income
from agricultural production, needs a comprehensive and clearly ddentified
agricultural research policy, because there are normally more requests for
support for research than there are resources available,. . The agricultural
résearch plan is usually embedded in the national agricultural plan which

forms part of the general development plan of the country,

The planning and programming for agricultural research is as a rule
done in conjunction with the planning of other agricultural sectors in a
given format and with a time horizon which is mainly'five to ten years in
Latin America, Most ministries have a planning and co~ordination body

which will provide major guidelines and indicative budget limits,

The research plan should follow the overall policy line for agri=
culture, which the govermment pursues, but i1t is sometimes observed
that policies change too often and too quickly with new govermments and/
or ministers, This is detrimental to a normal research development

which should be long~term, persistent and financially well supported,

The research programmes are either determined at the ministerxial
level and the base has to adjust to what is considered to be a priority
area by the top, or they are elaborated on the basis of proposals

coming from the research institutions which, under the leadership of the
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director, discuss the research proposals and then present them

as a consclidated package to the minister. Now the decision=making
process starts, which is a function of the policies to be followed,
the financial framework for research and last but not least, the

preferences of a minister or pressure groups,

Onca agreed and formulated, the agricultural research plan
will give the directives for the research activities at institutional
and field level, Unfortunately, in most countries, developed or
developing alike, there is a wide gap and lack of co=ordination
between research carried out by the gevernmentr, universities and
private enterprise, This leads to unnecessary duplication and
waste of resources. The topic as it is described under objective 1
leaves out, intentionally or unintentionally, two subjects which I
think are of importance for the discussion namely, research

administration and planning.

While policy-making is dome at the highest level, and research
activities are at the lower end and are concerned with project
implementation, administration of research lies in between, The
office of the national research director will normally deal with
administration, which is here looked upon under the aspect of
carrying out programmes, implementing new projects and cocllecting
information rather than payving salaries and transferring money,
but also regicnal directors and directrors of research stations
dedicate a major part of their time to administrative matters,

A constant exchange of information between the three ievels,
policy-making, administration and the research base is necessary,
particularly when policy formulation and planning are separate
functicns, Consultarjons between policy-makers and the research
community should '+ a rule precede any planning activity,
Mechanisms for closer collaboration will be the issue of objective

2 of this workshop.

In the following page I have tried to summarize several points
which are essential for an optimum relationship between policy,
decision~making and research activities, They are probably

incomplete, but could be useful for the formulation of recommendations.
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(i) An assessment of the situation of agricultural development, if
not available, should form the baszis for determining the policies for
agricultural research and assist in decision-making and resources allocation.
The assessment should draw attenion to the importance cf agriculture for the
national economy and should include quantitative indicators for agricultural
production, socio—economic development and the contribution of research to

production.

{(ii) TFor decision-making an inventcry of institutional facilities, man-
power for research and researvch activities is indispensable. It will also
assist in research plamning and the determination of resource requirements
over a long pericd.

(iii) The relation between policy and research should be reciprocal and
complementary. The research community has the obligation to supply new ideas,
information on success or failures and expected cutput while the policy-
makers should make sure that the agricultural research is in line with the
overall agricultural and national development policies. They should also

provide necessary funding to carry out the approved programmes.

(iv) Researchers sheould regularly monitor and evaluate how effectively
research activities contribute to rural development to an increase in
production and the generation of new technologies and inform politicians
‘thereof. These should not inhibit readjustment of policies if necessary.
Mechanisms for consultations between the policy-making and the

- research communities during the formulation of agricultursl
research policies, ’ :

A widely intrcduced and experienced model for the formulation of
agricultural policies and programmes has been described by Arnoﬁi/ and

I have brought sowe ccpies of this FAD publication with me for distribution.

There are a number of different organizational siructures of which two
are more commonly found:

(i) Research falls under the responsibility of ome ministry with

1
7-—/Arnon J. - The Planning and Programming of Agricultural Research;
F.A.0. Rome 1975.
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one department or a semi-autonomous body co~ordinating and planning

research for the government.

(ii) Research falls under the respensibility of several ministries

and/or specialized institutes.

In the first case where one ministry is responsible for all agricul=
tural research, the mechanism for consultation between the policy-making
group and the research group can easily be established. It could take the
form of a permarnent advisory committee to which institutes of the country
should delegate senior scientists in order to represent them and help
direct research policies. The minister would appoint a special officer for
co-ordination and organizational purposes. Tt would be the role of the
committee to advise the minister on policies, priorxities and resource
allocation. The rank-and file of the scientists would have a possibility
to communicate their ideas and research proposals through institutional
working groups which would report to their director and/or representative

in the committee.

An altermative would be to organize research advisers on subject
matter or commodities. The representatives of various institutions
would determine the country's research priorities on e.g. livestock,
crops, sc¢ils, water, rﬁrél development. and socio-economic problems.
Their representatives could voice theif suggestions through the advi-

sory body.

The situation is more complicated when research falls under the
respaonsibilicy of several ministries where the struggle for competence
and resources often impedes or slows down a pesitive research develop-
ment. An Inter-ministerial committee would have to be created which
would co-ordinate the different interests and assign responsibilities.
To give this committee authority and impact, it would have to have a
gay in the alloscation of resources otherwise it will remain a planning

axercise without any impact.

It is unfortunate, but in practice unavoidable, that there is no
direct communication between the policy-makers at ministerial or mational
level and the research community. Established lines of communications
and authority have &o be observed and the director of a research institute

would certainly disagree if members of his staff would personally try to
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influence decisions at the higher level. This lack of communication,
through to a lesser degree, can even occur within a single research
institution where field staff find it difficult to be heard at the
managerial level. It is neot by chance that this meeting is discussing

"mechanisms for censultations” and not simply "communications'.

An important instrument for the dialogue between the policy-makers
and the researchers which is outside ministerial hierarchy or inter-
ministerial controversies is a National Agricultural Research Council
which a great number of countries already possess. Such a council should
link all parties concerned with research, such as national planners,
representatives from ministries and universities, research directors and
sclentists, researchers from industry and private groups and, hopefully,
the farmers' representatives. Through the council the research community
will have a possibility of direct influyence and participation in the

formulation of policles and planning.

It would also enhance the strength of the bases if jspresentatives of
national professional associations, together with the delegates of the
above groups, would be members of the Council. In Latin America a
number of very active regional associations exist of which I recall e.g.
ALPA — the Latin American Association of Animal Production, ALCA - the
Latin American Association of Agricultural Sciences and ALR -~ rhe latin
American Association of Rhyzobiology. These regional associations have
national member organizations which are constituted of professionals who
work in various fields of their specialization in their respective
country and are actively involved in research. 1f the presidents of such
national associations would be members of the National Agricultural Research

Council, they could greatly influence research policies.

The mechanisms for closer communication between politicians and
researchers which 1 described, refer only to countries with a sufficiently
large research system where the importance‘of agriculture for the whole
economy justifies a top level co-ordination. But what &¢an be done for
countries which ave small and have limited resources both in land and in
manpower? Some member countries of the Caribbean Council for Science and
Technology may face this problem. First of all, there is no or a relatively

small problem of communication for them as the hierarchy of a big research
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system has not been built up yet and secondly, the priorities for
research are easily set as they will normally relate to a few

important commodities only.

A better use of resources can however, be achieved if politicians
and researchers agree to an inter-country co-operation where certain
research institutions or groups take the responsibility for selected
production problems much as in bananas, sugarcane, coconuts, vegetables,

animal production etc.,, as here in the Caribbean.

In the previous section I have summarized points which focus on the

topic and 1 shall also try to highlight some issues here:

(i) Meaningful policy formulation cannot be done in isolation but
should be the end product of an ascending process. It is the respon-
sibility of the top political organs to establish mechanisms which will
allow the participation of the whole research community, and represen—

tatives of the extension services and farmers.

(ii) Consultations between policy-makers and researchers are useful an
~and necessary, but difficult to establish in a hierarchical system.
Efforts to obtain the participation of research staff iﬁ policy deter-
mination and priority setting should aim at having representatives of ,

the broad base of researchers in an advisory body.

(iii) Advice from the research community on agricultural science policy
will most likely have no real impact if the researchers are excluded
from the decision-making process and particularly in the allocation of

resgurces.

(iv) Strengthening links between the governmental research system,
universities and the priwate sector will not only improve co-ordina-
tion and co-operation among themselves, but also enhance the position

of the research community towards the politicians.

(V) Agricultural science is mainly concerned with commodity or factor
oriented research, organized by disciplines and often given a multi-
disciplinary approach, but little is known about how research and policy
interact. There is need for investigating this relation and a study

is sugpgested which would analyse this interaction with the aim to provide
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politicians and researchers with the guidelines which would assist them in

their work.

FAO and Agricultural Research with Special Reference to Metwork Building

FAO is giving assistance to member countries in reviewing and planning
their natiocnal research systems and programmes and has concentrated its
résearch support activities on strengthening national research capabilities.

It also fosters research collaboration at the inter-country, regional and
'global level. Research manpower training, institution building, development
of research programmes and research organizations are elements of activities
 supported under FAQ's Regular and Field Programmes and most of FAO's technical
programmes include activities in support of research and technology development

in developing countries.

?AO's'total expenditure for agriculturai research from various sources is
in the order of US$50 million pefmannum compared to US$35 million in 1974.
. A conservative estimate reveals that at least USS17 million of the regular
programme expenditure per annum is directly linked to research and technology
development. There are currently 258 field projects which atre either full

research projects or have a research component with some 400 field experts (4).

In Latin America FAQ operated 32 major research projects for a value of

" US8$17,125 million of which 15 are located in the Caribbean with a budget of
U856,097 million, 47 projects with a research component total of US$21,549

- million of which US$10,287 million are assigned to 27 projects in the Caribbean.

Under objective 3 the meeting will discuss among other points, the
establishment of research networks in the Caribbean, FAD over the years has
gained experience in building networks of various kinds, although it can be
. said that in general there are only few research networks functicning well in

developing countries.

A network for research should promote scientific co-operation and pool
resources as most countries, developed or not, camnot afford today to under-
take all research necessary to advance its production. This holds true

particularly for agriculture where the need for mew technologies is great.

The scarcity of networks for scientific co-operation is due to the fact

-';.4thatrgenerally they were not able to attract funds for medium, or long-term
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periods. Donors and aid agencies were willing to give financial
assistance for the establishment of networks, with a view to promoting
co-ordination and training activities, exchange of scientific staff
.and information, but once a network has become operative and shown
results, donor funds have tended to dry up. This may have different
reasons. One is certainly the present international financial crisis
and subsequent stringency of international organizations, but also bi-
lateral donors prefer to support projects which can be identified with
one institution instead of many in different countries. The mechanism
of changing leadership in networks makes it administratively more
difficult for donors to finance if, unless funds are channelled through
an agency which in 4 way is contrary to the concept of a network which
should be a self-help system. A very important reason for failures is
the fact that participating countries often are not willing or unable to
support their national institutions to continue to contribute to the
network when the international assistance ceases or is too little to

match the financial requirements of a growing network.

There are, as a matter of fact, a number of characteristies of a

scientific network which should be taken into account when discussing

a4 new one, These can be listed as follows:
(i) Membership in a network should be veoluntary, simple and
flexible and must have clear objectives. It should preferably be

organized in similar ecological areas. Decisions should be taken by

consensus.
(ii) It is important to note that in a network, institutions will
co-operate which are of different capability and strength. The more

institutions collaborate, the better are the prospects for good and
quick results, but it is a declared purpose of a network, particularly

in developing countries, to upgrade weaker links of the net.

(iii) There may be a difference in motivation for institutés to
participate, While some, which are most likely the bigger ones, are
actively seeking solutions of their production problems through research
there are others which would like to benefit from the network in the

transfer of technologies and make use of the results obtained elsewhere.
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(iv) Once the research programme is discussed, an appropriate division
of labour aﬁd costs should be agreed upon for a defined period of time. Out
of the participating institutions a lead centre should be selected which will
be responsible for the co-ordination of the programme and liaison with the
other institutes and information dissemination. The implementation of the

research work is the obligation of the institutes.

(v) The participating ipstitutions should meet at regular intervals to
discuss progress and on the basis of results obtained determine further
work and set priorities. Modifications to the objectives and programme of the
network can be introduced at all stages 1f a change of direction is felt to be

necessary by the collaborators.

(vi) Experience has shown that it is more practical and logical to call”
for meetings and revisions not at yearly or biannual intervals but rather after
experimental cyvcles. As networks are not conceived to last forever, this
practice will determine the duration of the network i.e. a network on specific

crops will have a considerably shorter life than one on cattle production.

(vii) Apart from the government conttibution:tothe institution which
participates in the network and which should be specially earmarked, inter-
national agencies or donors could support co-operative research activities
through small research contracts as practised successfully by the FAO/TIAEA
Joint Division. The network should however, be set up ' in a way that it does
not distract major funds or manpower from the normal function of investigations
of the lead and co-operating institutes i.e. the network research should not

become the overriding acitivity of an instituté but be complementary.

(viii) It has been found that the énalysis and reporting of research re-
sults was usually lacking and behind schedule for various reasons. Provisions
should be made for financial assistance anid the necessary logistic support to

speed up the writing, processing and distribution of documentation and information.

(i%) The advantage of a research network consists in the fact that it
provides: research results ready to be used as they were obtained in countries

with 1likely the same agro-ecological conditions and tested against comparable

situations.

FAO has for many years used networks to promote scientific and technological

development and I shall give a few examples.
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FAO's Regional Office for Latin America is building up technical
co-operation networks, but its main objective is technology transfer ta
small farmers and training and not research. Starting in 1979 there are
now nine networks in natural resources and crop production and five

others are progressively being set up.

In Central America arnd the Caribbean under the co-ordination of FAO,
a "Pastures Group” is collaborating in research, technology transfer and!
extension of which Panama, Costa Rica, Honduras, El Salvador, Nicaragua,
Guatemala and Mexico are participating countries. In October this year
a first general meeting will take place in Panama where a fegional pro-

gramme for pasture improvement will be ddiscussed and elaborated.

A very efficient co-operative research network is operated worldwide
by the FAC/IAEA Joint Division which comprises 25 networks with a total
of 350 participating institutions. The mode of operation is by awarding
research contracts to national institutions and researchers for a limited

period.

Another research network which is co-ordinated by FAO, is the
European System of Co-operative Research Networks in Agriculture
(ESCORENA) which has grown within nine years to 10 networks and 44 sub-
networks with at present 355 participating institutions in 50 member

countries, of which 21 are developing countries.

Many mere examples for successful co-operation between countries
guch as, the UNDP/FAO Inter-regional network of Aquaculture Centres,
the Near East Cereal Imporvement FProgramme, the Asia Buffalo Research
Network etec., could be given. TFor the purpose of contributing ideas
to a Caribbean network I would like to draw vour attention to earlier

preparatory work.

In 1979 a FAO/UNDP project (RLA/79/011) was initiated which was to
give preparatory assistance in co-operation with IICA and ECLA te
agriceultural research planning in the Caribbean. A team of five con-
sultants as. core members of the midsion plus’ three’additional éonsiltants
from FAO headquarters and IICA visited eleven countries in the subregionm.

The report was discussed at "An ad hoc consultative group meeting" in

Barbados in April 1980, in which officials of seven organizations and
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development hanks participated.

Among other items a "Proposal for the establishment of a Caribbean
Agricultural Research Co-ordinating Committee (CAREC)'" was elaborated
which is attached as Annex l* and maybe useful for the discussions of
this meeting. The mission had’visited: all member countiies of the
Caribbean Council of Science and Technology (CCST) with the exception of
Cuba, Dominica and Suriname, but its findings and recommendations which are at
attached as Annex 2* may bear some common interests also for these three
countries. The members of the mission had prepared individual reports and
papers on the status and management of research, research/extension linkages,
animal research and the economic assessment of current and proposed agri-
cultural research programmes In the Caribbean. The consultants wrote project
proposals on sugarcane, coconut, banana/plantain research and also on breed
evaluation of the Jamaica Red Pool cattle and a Jamaica sheep and goat-research

and development project.

A considerable amount of preparatory work has already been done and the
above just serves to demonstrate this. To obtaina complete picture of research
in the Caribbean, recent studies of other agencies have to be considered which
either deal with regional or national aspects of research development such as
those from IICA, CARDI, UNESCO, ECLA, ISNAR, USAID, devélopment banks and

others.

*Annex 1 and Annex 2 not reproduced,
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E. Policy Considerations Toward Allocation of
Resources and the Integration of Agricultural
Research Into National Development Programmes

(Dr. Eric St. Cyr - UNECLA)

What follows 1is an economist's appreoach to the issue, sketched
with severe time constraint. We begin with a few primitive assumptions

that :

(1) CDCC member countries would wish, other things being equal,

that the level of material welfare of their populations be increased;

(1i) That other things being equal, the agricultural industry,
because of its absolute and relative size in their economies, and because
of its importance to the social economy, is the key to the objective of

assumption (i) above.

The key question: is therefore how could agriculture be pressed into
service,
Next, we state the orthodox position of the discipline on the role
of the agricultural sector in economic development as follews:
(1) Because of the logical primacy of the agricultural industry as
a generator of income and wealth, expanded output (the extensive margin)
and increased factor proeductivity of land, labour, capital (the intensive
margin) would of themselves be developmental;
{ii) Increased agricultural production would widen the market for
goods from manufacturing industry and that both would generate demand

for services - thereby stimilating further economic growth;

(1ii) That agricultural industries must provide a flow of food and

industries;

(iv) That productive resources necessary for use in manufacturing
and service industries must be released; through the process of improved
factor productivity in agricultural industries.
Thirdly, we assume that the economic actors engaged in agricultural
industry are rational and ‘subject to the constraints of their wider social

objectives, and taking into account their perceptions of risk, evaluated
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in international and historical context, seek to optimise some objective
functions. Evidence of the rational behaviour of economic actors in the

agricultural industry abounds but we did not permit its documentatiom.

The discipline captures the productive process in all economic activities

by the concept of a production function. Thus in the agricultural industry,

productive inputs (land - the original and indestructible properties, cf the

soil, labour - brain, brawn and experience. stored up and instituticnal-

ised in wvarious cultural practices, capital - improvement tov land, seed,
fertilizers, tools and machinery, working capital technology - knowledge
embodies in machinery, cropping ﬁractices, organization, management systems

and enterprise - the drive to do things with the objective of making economic
returns) are combined and converted into outputs. The production function is
simply the technical relationship between a flow of inputs through a production
process and the flow of outputs at the end of the process. However, the process

has an economic evaluation since the inputs incur cost (financial costs and

opportunity costs) and the outputs earn révenues. An economic prqductive
process is such that revenues earned yleld an excess over costs incurred.

This and only this is the economic return of the productive process.

The crux of the matter is fhe.assumption that capital injections in the
form of research expenditures Wili raise the level of technoclogy used and
yield a higher level of output for the same level of input of the other factors.,
Put another way, total factor productivity will increase. As with all other
expenditures, those expended on research must show a benefit/cost ratio at
least as high as the ratio for other capital expenditures. But perhaps in this
statement lies the hub of the problem. To begin there is the issue of the

accurate measurement of benefits. Because the benefits of research show them-

selves indirectly through other variables e.g. quality of labour, crganization
type of tools/machinery or system, separating out the effects of research
expenditure is most diffiecult. The, géstation period ig also prcblematic as
the time shape of the beneficial impact of research eﬁpenditure is unknowm
and may be characterised by an extremely long tail., But if this is so the
time element of the benefits would be heavily discounted. " Not unexpectedly

on account of these imponderables, policy makers sometimes take a very luke-
warm posture on research expenditure and they_tend to be grudgingly agreed to

in times of plenty, placed under tight control, and if not cut normally in times
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of scarcity, at best maintain their nominal but not real levels.

In our attempt to focus on policy considerations, it would be well
to recall the bread outlines of agricultural organisation in Caribbean
countries which constitute plantation agriculture largely for export,
small scale agriculture producing partly for expcrt and partly for

domestic/regional consumption.

The ownership structure of the agricultural industry is alsc of
relevance. Increasingly agriculture is passing from being exclusively
a private sector owned industry to being partly public sector owned,,

and there are extremes in the size distribution of holdings.

Trinidad and Tobago

It would be important to grapple with the problems of policy towards
agricultural research for CDCC member countries in general. Because
however of their diversity as regards size, history, socio-political
organization and policy perspective, such an approach should be pre-
faced by a specific study of each and time did not permit this. For
this reason the rest of this presentation draws on the Trinidad and

Tobago experience only.

The concrete situation in Trinidad and Tobago is that export agri-
culture is rapidly on the decline, there have been serious alternative
foreign exchange earning industries, the state has recently purchased
the sugar industry and parts of the rest of export agriculture, and
small farming is exclusively in private hands. Of relevance also is the
political structure which traditioanlly has separated on rural/urban/ethnic
lines.

Agricultural research in Trinidad and Tobago is conducted by three

sets of agents:

(1) The University of the West Indies
(1)  The Ministry of Agriculture
(1i1)  private agricultural establishments.
By and largethe first doés basic and applied research while the last
does developmenital research.
From a policy perspective there must be effectiveness, clarity and

focus in the research effort. Two broad approaches are identified:
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Research should solwve an ekisting problem: specific research, ox
Research should enhance understanding and aid in the formation of a policy
towards problems in agriculture; general research. ~

The first corresponds to a micro-approach while the seccend is a macro-
approach. Alternatively it might be argued that the first type of research
should emanate form the production unit and should have very rigid and
quantifiable benefits and incur identifiable costs. The second type of
research should be a part of the overall planning process, seeking to inform
broad developmental policy choices. This latter type of research activity of
necessity is more difficult to control, both achievable goals and measurable
costs being less amenable to specific identification.

On the assumption that privately funded research will, by focusing more
closely on the bottom line in the long run, regulate itself, the rest of the

presentation will treat public funded research.

First and foremost is the decision on the importance of the agricultural
sector vis-d-vis other areas of economic production, and the social importance
of each. Assuming this to have been resolved, the next question is what dis-
tribution of rescurces will there be to various agriculture promoting activities;
infrastructure development, direct physical production, support services, research
and what is the optional time sequencing of priority treatment of each of these.
Despite general statements, the inference must be, from public expenditures, that
manufacturing industry has had priority over agricultural industry and that
research in agriculture has neot had priority over the other ingredients of
agricultural promotion, and that such agricultural research as there has been
lacked the degree of focus which would enable it to be effective and to be

sclentifically evaluated.

With fullest cognisance of the faet that agricultural research is but one
of several activities vying for public funding and that a judgement on the quantum
of resources allocated to this activity might be evaluated comparatively (with
countries of similar endowments now or historically, or against the backgrouﬁd
of the study of the pelicies pursued in other countries and with their positive
or megative consequence) the development of a policy towards funding agricultural

Tesearch. should address the following:
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(i) What are thé‘objéctives of- the research (e.g. to solve a
technical production problem, lead o a poli¢y, make a system more
effective, or develop the level of skill in the human resource):

(ii) What type of research will attain these objectives and what is
likely to be the minmum research effort and the minimum research out-

. put and the maximum time in which this can be achieved;

(iit) Research not likely to bear fruit in the foreseeable future
or whose minimum cost could not be afforded should be given no support
rather than token support. In other words the research effort should
be tailored to be effective beth from the viewpoint of the use of
resources and the attainment of objectives;

(iv) Careful assessment should be made as to the channel of effect
iveness of research expenditures, i.e. whether priority should be for

developing scft magro-systems (e.g. land tenure, credit or marketing),

or hardware {e.g. tracters), or invested in the human resource developing

thereby a naticn of persons both sccially respénsive and skilled in the
hardware and soitware of using agricultural industries to meeting material

needs/objectives.
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F. The Relationship Between Research Policy And '

Research Activity At The National Level &
(Dr. Patrick Allevne)

Policy formulation in respect of organized research activity is in-
tended to facilitate efficiency in response patterms to situations in which
there are multiple choices in research projects, all of which compete for

limited financial resources.

Within the general stratggy\for agricultural development, mechanisms
for creating, organizing and fundiﬁgﬁtechnological and scientific agencies
usually originate from the state which has to examine the relationshiszbe~
tween the various social sectors involved in agricultural preduction and

- the institutions devoted to agricultural research.

Agricultural research policy has to be formulated at various levels,
each level being related to some aspect of the total policy. In practice,
three levels have to be considered, viz. the National, Ministerial and In-

stitutional or Departmental levels.

The National Level

At this level decisions are made on what share of the national income
is to be devoted to the overall scientific effort and how the allocation will
be divided among research programmes in various sectors of the economy, e.g.
Health, Industry and Agrieculture. The decision here is a purely political

one and is based on selection of broad social goals and priorities.

In Trinidad and Tobago a National Council for Technology in Development
was established with the aim of co-ordinating scientific and technology research,

and to advise Government on national policles affecting science and techneology.

Such bodies, however, to be effective, must be vested with the power
‘to implement measures for improvement and co-ordination of research in all

fields, and with a budget to strengthen specific areas of research activity.

1
Some writers, like Arnon——/, suggest that such bodies could exercise

multiple functions as:

(i) Strengthening of certain areas of research;

1/ Arnon, J. - The Planning and Programming of Agricultural Research,
F.A.0., Rome, 1975.
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(ii) Co-ordination of interdiscipiinary research efforts:
(11i) GEstablishment of major research facilities;
(iv) Organization of scientific information centres;
(v) Review of scientific performance in different sectors of
research;
(vi) Stimulation of the development cf research findings into technical
innovations:
(vii) Improvement of method of research organization and administration,
and finally;
(viii) Conducting of surveys of available scientific manpower and esti-

~mation of future needs.

; The Ministerial Level

At this level concern is mainly with sclutions to the immediate
problems which confront the farming community as well as those which
affect Government's programmes which have to be implemented. Arnon
again proposes an organizational structure for this level consisting
of a high level Committee consiscing of the Chief Technical Officer
and the Directors of Research, Extension and Planning. They should

focus on:

(1) The research effert necessary;
(i1) Suggest a limited range of activity; and
(1ii) Decide on whether research should be maintained at '‘existing

levels and what should be terminated.

. Commodity Committees could determine the relative emphasis which

" should be given to specific problems within each branch of agricultural
production, and relevant p}ofessional farmers and other appropriate
branches should be represented on such Committees and cross—-commodity

committees.



-124-

.. The wider aspects of scienctific and technological research as op-
posed tc agricuitural reéearch specifically, should be put under the um-
brella of an Inter-Ministerial Committee of Ministers directly concerned

with research into health, energy, educarien, etc.

The Institutional Level

At this level, the main policy concern is to fulfil the Institution's
obligations in achieving the goals set at the national and ministerial
levels. A suggested panel at this level could consist of the Research
Director, Deparcmental Heads, Economists and other appropriate personnel

within the Ministry.

Thiz panel would help define the goals of the organization and giwe
them appropriate weighting and assign appropriate reseérch problems to the
various depattments. In this way the research areas of all departments are
planned simultaneously by a number of panels, one for each department,  and
consisting of scientists, economists and specialists in systems:manageﬁent.

The Minimal infrastructure for Research

1t is imporrant to consider‘éhe various models fﬁr the organization
of agricuitural resesarch with a view to ensuring that the resulting activity
and pﬁoduct reiate to clearly defined national objectives. It is equally
important to ensure that dependence on external sources of funding do not

distort the national pridrity concerns. .
i .
o ' _ 2
The appropriate infrastructure for research, according to Mbsher—/
1

2/ Mosher, A:T. - Some Critical Requirements for Productive Agri-
cultural Research, International Service for National Agricultural Re-
search, The Hagug, Netherlands, May 1982,
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must provide for:

(1} An organizational system suiltable for the administrative and
political climate of the country;

(ii) Adequate physical facilities and an effective style of admin-
istration:

(1i1) Appropriate training and retraining facilities;

(iv) Effective in-house communications and collaboration between
sclentists, extension, policy-makers and farmers;

(v) Effective procedures for the selection of research projects
including a reward system which fosters the effective application of
research resources to critical farmer problems;

(vi) Creation and maintenance of an administrative climate which

will foster good science, including project design and evaluation.

Technological Research

Technology for agriculture covers a wide range of activity, inclu-
ding production, processing, distribution, marketing and consumption,
but to a large extent research has focused on the productive phase.
Technological prescriptions from the research stations are frequently
unsuitable with the inevitable result of low adoption by farmers. More-
over, many varlables such as tenure farm size, factor and product markets

have an effect on adoption rates.

Most analystsQi/ agree on the location specificity of technology
which implies that new technology must be implemented in the framework
of farmers' production systems, particularly systems of inter-cropping -
which characterize tropical agriculture, and ﬁhich indicate that vyield

maximization is not always the goal of the farmers.

What derives from this diagnosis is the distinction between scient-
ific research and technology development and the need to institutionalize

on farm and farming system methodologies. It is therefore important to

_2] Hunter, Guy - Enlisting the Small Farmer, The Range of Require-
ments Overseas Development Institute (see Reports on Food Policy, February
1983, 83 pp).
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encourage multidisciplinary commodity research teams (as has been done for
rice in the Philippines) as distinct from the traditional single discipline

research sclentist working in isolation,

Agricultural Research in a Caribbean Context

The real world problem for agricultural research in small island sys-
tems like the Caribbean, notwithstanding organizational and structural forms
is to convince the politicians, planners and administrators that agricultural
research is not a luxury, and to demonstrate by results that its contribution

to agricultural production and productivity exceeds the investment made in it.

After some fifty years of classical research in the Caribbean, a situa-
tion where the decision-makers have now to be convinced of the need for re-
search suggests that a crisis of confidence has to be overcome. In addition,
the crisis is exacerbated by the lack of funding, dependency on external sources,

and increasing food imports at rising per unit prices.

These seem to be the fundamental issues to be faced and this Conference
provides the strategic pathway where the various territories of.the region
have to recognize that priority attention to strengthening both the base and
the performance of the agricultural sector is the only ray of hope. In a
word, the task is to reverse the trend which now drains foreign exchange into
one which will be a source of foreign exchange. This is the task not only
of agricultural research but of a wide range of variables not the least of

which is the commercial policy of governments.,

)
. G. Decentralised Apricultural Research - The CARDI Experience
B (John Cropper — CARDI*)

Introduction

The paper starts by examining the major issues facing the conduct of
agricu;tural.research in a decentralised setting in the English-speaking
Caribbean community -~ CARICOM. Arising from this are particular ciallenges

which face a research system charged with working in this situation,

*  Caribbean Agricultural Research and Development Institute.
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i
A

While many of the challenges are not peculiar to the Caribbean or to decen-

tralised research, they are more difficult to resolve in the Caribbean due

to the diversity of the.environment and its agricultural systems.

Research Needs of the Commonwealth Caribbean States

(i) Agricultural research in the Caribbean can only be justified
if it is concerred with meeting the needs of people, that is of farmers
and consumers., The region cannot afford the luxury of research for its
own sake. The Caribbean is characterized by a wide diversity of agri-
cultural systems, resulting from different ecological, sccial and econ-~
omic counditions. As a result there are many potential groups of farmers
(clients} for research to serve. Examples include the shifting by cul-
tivars of Belize, the 'landless' livestock farmers of the Leeward Islands,
the intensive vegetable farmers of North Trinidad and the sugar estates

of Guyana.

(ii) 1In the past, agricultural research was mainly conducted and
financed by, and in support of, the primary export commodities. Some
support was also received from the public sector, which was then the co-
lonial administration. However, in recent years, priorities for research
financed by the public sector have been shifted to food commodities for
local consumption, This reflects the relative neglect of these crops in
the past, the desire for greater local food security and the numerical
importance of small farmers who are the prime producers of food for local
consumption. Concurrent with the shift in public sector emphasis has
been a fall in the export industries' capacity to sustain their research

activity due to declines in the output and prices of the expert commodities,

(i1i) Since not all groups can be served by the public sector re-~
search system-when resources are scarce, policy decisions have to be made
regarding which groups will have the opportunity to benefit most. Such
decisions can have far reaching consequences as, for example, in Bar-
bados in the late 1960s when research on large scale (estate) vegetable
production permanently affected the dominant market position previously
held by small farmers. National agricultural development plans and now
the Regional Food and Nutrition Strategy should be the main sources of

guidance. Unfortunately, such documents tend not to assign priorities
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to sectors and groups or may state that all Have top'pribrity, but
as one commentator (Best) has noted "when everything is a priority

there are no priorities",

(iv) Priority client groups will undoubtedly have a number of
requirements in order to improve their well-being, and to enhance their
contribution to society. For the structured, often monocrop, groups
didentificéation of needs is often straightforward, but for the groups of
small farmers their range of needs can appear legion, It is necessary,
however, to recognize that needs are not necessarily best solved by re-
search, even though research may devise ways tc ameliorate them. Final
incentives, better prices, improved marketing and assured supplies of in-
puts are only some of the alternative ways to meet farmers' needs. Policy-

makers need assistance in determining appropriate strategies.

(v) 1In the past the research needs of farmers have been determined
by those who were often insufficiently familiar with their situation and
needs. As a result, much research was conducted which on completion,
farmers refused to adopt, even when properly promoted by extension. To
overcome the problem some researchers are trying a farming systems ap- |
proach which treats the felt needs of farm families as paramount except
where they are incompatible with the needs of society (e.g. decline in soil
fertility). Techniques are still being evolved to determine which con-
straints can best be handIed by research and which by direct actioh (e.g.

policy changes).

The research needs of Clients

(1) The diversity of the Caribbean and its small size result in small
'recommendation domains' that is, the area in which any new technique is
appropriate and likely to be adopted by farmers. As a result the benefits
. from new techniques may be of major benmefit to individual farmers but of
little absolute value to a country or to the region as a whole. This has
implications, both for the selection éf client groups‘and for the research
approaches which are adopted, The challenge is to choose projects with a

high ratio of benefits to costs, for there is a tendency for projects to
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take on a life of their own, often because of the special interest of an
individual or group, In such cases it would be wise to terminate projects

when the likely benefits are negligible, and even when resources are

available.
(ii) There are many agencies in the Caribbean conducting agricultural
research. These include private firms/farms; public corporationsy

commodity associations; commodity boards; development authorities;
Ministries of Agriculture; national research institutes; regional agri~
cultural research institutions; international agricultural research insti-
tutions., There can be no formal mechanism for controlling the work of
these organizations, because each organization has its own mandate, its

own target group(s) of clients and its own procedures for selecting projects,

(iii) Attempts are being made at the national level in some coun-
tries to co~ordinate some elements of the research system, Thus in
Jamaica, the research sections of all the commodity boards have been
placed under the control of the Ministry of Agriculture; Trinidad and
Tobago is discussing the establishment of the National Institute of Higher
Education, Research Science and Technolegy (NIHERST) and several countries

have established agricultural research co~ordinating committees,

(iv) At the regional level where the issues are even more complex,
the meetings of agricultural plaqners convened by the CARICOM Secretariat
have so far failed to agree on what procedures to recommend to the Ministers
of Agriculture for cc-crdinating agricultural research in CARICOM, Hown
ever, the directors of (Government) livestock research do meet annually
to discuss their programmes, and several agencies active in the Windwards,
Leewards and Belize have recenfly held a first meeting under the aegis
of the Caribbean Agricultural Extension Project to exchange information,
The challenge is to avoid duplication and comordinate activities of
agencies in order to maximise benefits to clients, and in order to cater
to the short-term needs of its client groupy research also has a part
to play in the restructuring of Caribbean economies, or in other words, in
catering fto the long-term needs of Caribbean peoples, This, however,

does not comstitute a licence for unstructured and esoteric projectsj rather, it
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requires clear guidelines from policymakers as to the desired future struc~
ture of the agricultural sector. There would then be a framework for setQ‘

ting research priorities.

(v) The Regional food and Nutrition Strategy offers this promise,

but 1g still insufficiently reflected in national long-term agricultural )
plans to provide adequate guidance for research. The openness of Caribbean
economies and the major external, usually unpredictable forces which affect
the region make long-term planning a chancy affair. Nevertheless, guilde-
lines are needed by researchers funded by the public sector on whether to
continue to concentrate almost exclusively on food commodities for local
consumption, or whethef to give added support to the traditional export crops
to supplement the reduced level of industry support, or whether to\initiate

a major search for new export commodities.

(vi) The policymakers need to realise that if research is to be effect-
ive it should not be a stop-start afféir, but should have some reasonable
continuity. For example, the Research and Development programme associated
with the CARICOM Cern Soya Project in the intermediate Savannahs of Guyana
was beginning to come to terms with the many problems of cropping those in-
fertile soils when the proramme was suspended. For their part, researchers
need to appreciate that the world will not wait for the 'perfect' solution
to a problem. Furthermore, that failure to appreciate the need for short-
term, even modest benefits can cause policymakers: ™ to question the useful-
ness of the entire research programme. The challenge is to have a work
programme with a balance of projects, some giving short-term benefits to |
select client groups and others opening up and supporting longer term

changes in the agricultural sector.

Resource Allocation

(1) The conclusions of an IFARD/IDRC workshop on Resource Allocation
to Agricultural Research probably hold true for most Caribbean Institutionsz

"...whatever the mechanisms for allocating resources, the

process by which resources are actually allocated is still

ill<defined and cften relies more on historical, personal,
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or political influence than on any formal criteria. Even
where specific criteria are defined, they are often not
effectively utilized. Research project proposals and
budget estimates are usually still prepared by individ-
ual research institutes or research departments within

a larger organization. Budgets are rarely based on de-
tailed project costings but usually extrapclate past
estimates. When aggregated, these estimates form the
initial total request for resources. In all four of the
resource allocation case studies presented at this segsion,
the initial budget request goes through at least one re-
view process by a higher body. This generally results in
revisions of the budget and the manpower request. Because
these revisions are usually downward, it was implied by
many of the participants that the original requests are
inflated in order to compensate for expected reductions.
When government budget authorities allocate funds for
research without drawing on any scientific review process,
budget allocations are often arbitrarily adjusted to meet
general fiscal objectives and not specifically related to

research requirements and opportunities."

(ii) Although research results cannot be definitely predicted, ex~
perience should make it increasingly possible to estimate the likely re-
sults from a particular piece of applied research, In fact, the antici-
pated results will normally be incorporated in the project objectives.
The benefits can then be extrapolated into the recommendation domain.
Similarly, the research costs can also be-estimated from the project de-
sign. Little thought appears to have been given to the estimation of
benefit, cost ratios and to the marginal rates of return from research.
These are concepts with which research managers will have to become more
familiar if they are to obtain maximum benefits from their research
budgets and if they are to persuade Ministry of Finance officials to main-
tain, let alone increase, their allocations. Better project planning and
subsequent evaluation should result in the better predictability of these

parameters. The challenge is to allocate research resources between
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proejects so that the marginal benefits (opportunity costs) are gimilar,
There is, however, a diplomatic or geographic dimension to resource allo-
cation. Wherher resources come from external donors or from within the
region, all countries wish to share in the benefits. It is ironic that in

the 'Campbell’ Report on the REC it was noted that:

"In the Windward and Leeward Islands it was felt that MDCs
were the principal beneficiaries from RRC activities. On the
other hand in the MDC there was the view that they have re-

ceived insufficient attention and benefits from RRC".

(iii) The region relies heavily on external donor agencies for its
research funding at both national and regional levels. Fach donor agency
wishes to have successful (i.e. beneficial) projects, yet the agencles have
their own biases and are not always willing to consult with the local and
regional research systems. The problem is compounded by the many new donors
which each year solicit for projects in the region. Local research agencies
are then placed in a dilemma if they are not convinced of the priority of a
project being promoted by a donor but stand to gain urgently needed resources
if they accept. The challenge here is to match donor interests with the
priority needs of clients. The research community provides the main resource
pool of technical expertise in the region. Consequently, research personnel
have an important role in other aspects of agricultural development - in
extension, technical assistance (firefighting) and training. The region
cannct afford the luxury of having separate staff to fulfil these functioens,
but it is not always appreciated that time spent on these other activities
is time no longer available for research, even though participation in ex-
tension and technical assistance can help to give focus to research efforts.
A detailed audit might well show that less than 50 percent of the time of
many ‘research' staff is spent on research. The obvious answer to these
problems 1is to allocate resources between research, extension, technical

asgistance and training for the maximum benefit of client groups.

Research Deployment

(1) A work programme can be designed and implemented only in relation

to the resources which are avialable. In the short run, therefore, the im-
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plemen;atian of a work plan is constrained by the location of facilities
and staff. 1In the longer term, and at some cost, these resources can be
deployed. Factors which sometimes restrict the deployment of personnel
Include work permit restrictions, social conditions (inciuding personal
security), economic conditions, different levels of emoluments and the
high costs involved. Research stations have traditionally been sited on
the most fertile easily cultivated soils (e.g. UWI Field Station on River
Estate'Loam) and it is generally agreed that this has contributed to the
relative failure of research to benefit the many farmers working on poor
solls. Farming systems research, which is conducted mainly on the farms
of the client group in order to overcome this problem, demands a decentral-
ized deployment of resources, especially staff. The challenge then is to

deploy resources for the optimum impiementation of the work programme.

(11) Many of the facilities and services which research scientists-
require cannot be provided at all the research sites or even in all the
countries. This includes items such as scientific literature, micro-
nutrient analyses, and a whoié'fange of specialist skills. In fact, a
major reason for_héving a regional research system is so that all countries
can have access to these facilities and services. The minimum size, or |
critical mass, of an effective national research establishment continues to
be debated, but the arguments usuélly neglect the:services provided to the
smaller countries and the opportunities for interaction with peers during
interregional travel, Nevertheless, the region is still searching for
mechanism(s) to make more effective use of its specialist resources, An
encouraging start has been made with the Caribbean Technological Consult-
ancy Services Network - co~ordinated by the Technology and Energy Unit of
CDB, although this does not include agricultural production, while CARICOM
Secretartiat administers a Caribbean Technical Assistance Fund. (The Group
of Caribbean Experts recommended establishment of a Caribbean Advisory
Service as a ‘priority concern'). There is an urgent need, therefore to

establish effective support mechanisms for research projects,
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Work Pfogrémme Implementation

(1) Agricultural development is a complex process of which agricultural
research is only a small part. Therefore, in addition to the many agencies
in the region conducting apricultural research, the research system must also
interact with those organizations involved in extension, marketing and policy,
both iIn the private and public sector. These organizations need to be aware of
the work of the research system, and in some instances should be invelved in
it in order that the work can proceed smoothly., This liaison Function places
an additional demand on researcher workers, but is essential to thelir long~
term effectiveness. The need remains to initiate and sustain productive work-

ing relations with a wide variety of organizations.

(ii) 'The research process should start with a clear identification of
the client's research needs. However, this of itself is not sufficient to
ensure the adoption of the research results, but the research programme should
be designed so that there is a continuum between research, extension and
adoption by farmers. Recognition of this need is seen in the establisﬁment
of national agricultural co-ordinating committees and of the Technical Joint
Action Committee of CAEP, but it has not yet become a feature of research
project design. Too oftren researchers and extension officers work in separate
divisions of their organizations and have little interaction with each other.
It becomes mnecessary, therefore, to address research needs in sueh ways that

adoption of results can readily follow.

Research System QOrganization and Operation

(i) For at least the past 60 years the need has been recognized for
a regional research system‘to meet with the increasingly complex challenges
in the Caribbean, At first the responsibility lay with the Imperial College
of Tropical Agriculture (ICTA),';hen outuof recommendations of the Royal Com-
mission of 1938 the Regional Reeearch Centre (RRC) was establisﬁed in 1955.,
Twenty years later 12 governments of the Caribbean Community founded CARDI -
the Caribbean Agricultural Research and Development Inetitute. The need
remains, however, of designing an organizational scrucrure with operating

procedures to meet the challenges of the changing times.
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H. The Role of Agricultural Research in
the Development Process
(Dr., T. Ajibola Taylor - ISNAR*)

T am pleased on behalf of the Director General and staff of ISNAR

to share in the welcome to all of you at this important regional meeting
organized by ECLAC. Also, as you are aware, ISNAR is sharing in the
sponsorship of the meeting, since we believe that it is an important
event for you and for us. While ISNAR has-joined in sponsoring this
meeting, we view it as your meeting. An opportunity for you, the leaders
and representatives of national agricultural programmes, to come together
to discuss issues of general concern and to seek ways and means to work

mote effectively for a more productive and efficient agriculture.‘

From ISNAR's viewpoint, this meeting is an opportunity to get better
acquainted with you, with your problems in agriculture which are of common
concern, and to introdhce ISNAR and its programmes to those of you who
are not yet familiar with ISNAR. Also, it is an opportunity for us to
see if there are ways in which. we can work with some of you on an individual
country basis or with many of you on a regional basis. This is the first
opportunipy ISNAR has had to meet with leaders in this region. Therefore,

let me start by telling you something about ISNAR and its activities.

The International Service for National Agricultural Research
(ISNAR) began operating at its headquarters in the Hague, The Netherlands,
on 1 September 1980, It was established by the Consultative Group on
International Agricultural Research (CGLAR) on the basis of a recommend-
ation from an ivternational task force for'the purpose of assiscing govern-
ments from dgﬁeloping countries to strengthen their agricdltural research.
It is a non-profit, autonomous agency, international in character, non—
political in management, staffing and cperations. Most of its funds are
provided by an informal group of approximately 3P’donor$; countries, de—
velopment banks, international organizations and’ foundations which make up

the CGIAR.

# International Service for National Agricultural Research.
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ISNAR is the youngest of thirteen centféé in the CGIAR network of which
three are located here in Latin America, namely CIAT, CIP and CIMMYT, with which
you are familiar.

ISNAR is the only one of the centres that focuses primarily on national
agricultural research issues to provide advice to governments upon request on
organization, planning, manpower development, staff requirements, financial
management, infrastructure requirements, and related matters thus complementing
the activities of other assistance agencies.  Additionally, ISNAR has an active
training and communications programme which co-operates with national agricultural
research programmes in developing countries. ISNAR also plays an active role in
assisting these national programmes to establish links with the international
agricultural research centres, donors and other international organizations in
the scientific community.

ISNAR, unlike the centres-that are carrying out research on specific
commodities such as CIAT, is concerned with the development of systems building
for national agricultural research systemé.' "This involves working with national
leaders, such as yourselves, to find the best-way of organising and managing
agricultural research as a whole. 1In order to find the "best way" there is
usually a need for an analysis of the organization, for research, programming,
"priority setting, finmancing, staffing and the linkage of research systems to policy
measures, extension services, producers and other bodies in a particular country.

The role of ISNAR-is not just to try to diagnose the problem or constraints
of a particular system. Its true role is to work closely with leaders of the
national systems in the diagnosis of the systems, and together with the national
leaders try to identify solutions that are within the resource possibility for
that particular country, Once recommendations are made and -accepted by the
leaders and decision-makers-of a particular country, ISNAR seeks to maintain a
continuing relationship with that country to assist with the -implementation of the
recommendations. The diagnosis is only the first phase of what is expected to be
a continuing relationship. | -

ISNAR's activities can be grouped in separate and distinct areas, but they
are complementary. Members of the inter-disciplinary staff work as a team and
all senior officersrparticipate te some extent in all the areas. ~ Programmes in

each area help sharpen and extend the growing knowledge ‘base of-the national
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agricultural research and all activities fe=d back to that base thereby
improving the total capability of ISNAR to help strengthen national
agricultural research systems.

There are four main areas of activity ac ISNAR which are:

(i) review, diagnosis, planning and continuous

co~operation with national agricultural
research systems in develeping countries!

{(ii) research studies on organization and
management and performance of agriculitural
research systems;

(iidi) training and conferences;

(iv) communication and information.

In the almost three years since its establishment, ISNAR has had
the opportunity to be tested on its structure, programme balance,
programme content, and the appropriateness of its objective. A high
degree of interest and acceptability is reflected by both natiomal
programme leaders and the denor community. ISNaR's interactions with
national programmes often relate to the research programme development,
research organization, management and staff development changes that
require several years to develop and reach measurable results, Thus,
it is too early for there to be a visible impact attributable to ISNAR
programmsas., Steps(in the longer chain of events require close and
continuous working relationships with national systems., To date ISNAR
has established working relationships with approximately twenty national
programmes in Africa, Asia, the Pacific and Latin America. In this
region we have started working with Costa Rica, the Domipnican Republic
and Guyana.

Research within ISNAR-has two primary Fanctions; the first is
that ISNAR obtains a solid information base for its own use in advising
national agricultural research programmes; the second is that ISNAR
develops an information base which national research programmes can use
as guides for themselves based upon the experience of otherse,

In order to carry out thése Functions, the programme of the Research
section is developing within the guidelines of five generalised objectives:

(i) to test methodologies that measure the output and impact
of the research system and determine its productivikyj

(ii) to describe forms of organization or stwuntuve that
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are weil adapted to differing circumstances for
national programmes;

(iti) to describe resource management practices and
procedures used in successful systems;

(iv) to describe productive linkages-among elements
within national programmes and among national
and international institutions; and

() to conduct periodic inventory and assessment

of financial and human resources used in
selected national systems.

The training and conference activities within TSNAR assist national
agricultural research systems in the development of management skills for
their personnel. They also assist in the determination of manpower needs
for efficient programme operation. Its strategy and programme are comple-
mentary to, and dependent on, the other three principal ISNAR programme
activity areas - review, communication and research. The work is carried
out in three main areas: management training, manpower planning and
conferences. Management training includes:

(i) analysis of management training needs related to

national research systems; and

(i1) support for courses which address those needs.

As a result of discussions with national agricultural research leaders
and others, six subjects have been selected for special attention: programme
planning; budgeting and finance, personnel administration, information systems,
programme evaluation, and station management. - ' ISNAR collaborates with
regional institutions in the organisation and presentation of research manage-
ment training courses .and gives considerable emphasis to-materials preparation
and curriculum development.

Two groups of manpower planning activities are conducred as a part of

ISNAR's continuing relationship with national research systems.  These include
working with national leaders to carry out:
(1) recruitment and career planning within agricultural
research systems, and
(i) analyses of conditions of service for agricultural
research staff.

ISNAR organises and supports conferences-either on its own or jointly
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with other organisations, such as this one today:
(i) to bring together- research leaders to discuss
commondproblems, and
(ii) to encourage them to develop common responses
to shared challenges.

The staff engaged in communication and information at ISNAR, with
the co-~operation of other ISNAR staff, work to carry out two important
roles:

(1) developing communications materials for ISNAR, and

(ii) working with national agricultural research systems

on information management.
ISNAR is a relatively small organization by most internaticnal standards
and is expected to remain relatively small over at least the next
several vears.

In the face of wvirtually limitless needs for strengthening national
agricultural research systems, ISNAR recognises it cannot work with all
countries nor respond immediately to all requests. Systems building,
as you all know, is a complex and often delicate process which must
take into account economic, social, cultural, and ecological issues as
well as resources - human and financial - to name only a few of the
factors to be considered. In order to best serve national programmes,
ISNAR with its professional staff of about twenty to twenty-five, plus
some consultants, is first trying to build up its understanding of the
problem and its institutional memory before expanding the size of its
staff and the scale of its activities.

While there are many opportunities represented here at this
meeting that are concerned with agricultural research, ISNAR is one of
the few international agricultural organisations whose focus is solely
on the objective to work with national agricultural research systems
to seek ways and means to strengthen those systems for a better national
agriculture.

I have tried to give you .a picture of ISNAR-and its activities.
There are some publications of ISNAR-available here-at this meeting-
which I hope you will take with you, which recap these activities and
expand on some of the points I have mentioned. Let me turn to the

topic of The Role of Agricultural Research in the Development Process.
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First and foremost, we at ISNAR -emphasize-that-agricultural research is an
integral part of the process of agricultural development, Agricultural
research in most developing countries, and I believe in the region represented
here, should not be looked upon as a separate entity to be carried out on
research stations. It must be an active part of the development process.

It must be concerned with the problems and the constraints that are vital to
the livelihood of the producers of agricultural products. It must also have
a concern with the use of the agricultural product.

The role of agricultural research In development-is multi-faceted. 1t
is not confined to the planning and execution of research and communication
of research results alone. It links back into the national planning and
forward to serve the producers. This role is fundamental as the major vehicle
by which the agricultural producer represents the majority of the people of
developing countries, can improve their well-being and can participate product-
ively in the approved well-being of the country.

In a paper presented to the Fiji Association for Agricultural Scientists,
the Director General of ISNAR, Dr. William K. Gamble, commented upon three
broad objectives which describe the goals that many nations find desirable for
their national agricultural research system. These are:

(i) ‘to make available to governments in an appropriately

interpreted form, key elements of information on which
reliable agricultural development policies and plans
can be based.

(ii) to make available to farmers in appropriatdy interpreted
form and -through appropriate channels the detailed
agricultural production information (including economic and
social implications) on which to plan and implement
production of crops and livestock based soundly on
adaptive research at the farmers' level, and

(iidi) to develop and maintain a group of well-trained, competent
scientists, in appropriate disciplines in active research
positions capable of collaborative effort, in problem
resolution and -in interpreting national and-international
scieﬁtific advances for the benefit of national development.

These broad objectives focus on the responsibilities of‘agrieulfural

research ‘to the government, to the farmers-and to itself, but all in the
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context of national development. I believe it has been well demon-
strated in many places that where the role of agricultural research
is duly appreciated, and the programmes of research organised and
managed with a focus on national objectives and farmers' requirements
for improved technologies, agricultural research can contribute very
effectively to the development process. Development may mean different
things to different people in different circumstances and in different X
parts of the world. Often the question is asked, development for WHAT,&
or development for WHOM? Obviously the concept of development, both
in terms of what is developed,; and what strategy 1is adopted, and who is
to benefit from such development will vary from country to country.

It can be generalised that in most developing countries development
relates to a resource base, the application of science and technology
te that resource base, and the benefits in economic and social terms
that accrue to the majérity of the population. I have included that
last phrase to note the importance of equity in a great many countries.
0f course, it will be the respomsibility of a country to determine the
course of its own development and the philosophy that will guide such
development, bur specifically in the field of agriculture the role of
improved technologies and sound policies which emanate from good
quality agricultural research is hardly arguable. So also 1s the need
for development to focus on the well-being through improved standards
of living, of those engaged in agricultural production.

The size and scope of the national agricultural research system
will vary from country to country depending on the country's size,
resources, ecology and agriculture and a variety of factors specific to :
each particular country. Also, organisations for research will be |
different in different countries. Yet in each country there is an
important role for agricultural research. I have tried to present that
role not as something separate and special, but rather as an integral
and essential part of agriculture, {(crops, livestock, forestry, fisheries
and environment}.

Let me close by stating what is probably well known to you, that
a productive agriculture is often the foundation of-development in many de-
veloping countries and a productive agriiculture is itself the product of

productive agricultural research.
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I. The Job Ahead and Institutional Capacities for Agricultural

Research and Transfer of Technology in the Caribbean
(E.J. Wellhausen - Rockefeller Foundation)

Introduction

The Caribbean Basinl/is definitely one of the food deficient regions
of the world. It is also a region plagued by a wide range of socio-
economic problems. Although it is not always apparent, most of the

countries of the region have a three~fold agricultural policy, namely:

(i) acceleration of food production to reach and maintain

self-sufficiency;

(ii) improvement of agricultural production for export, to

generate foreign exchange; and

(i1i) the improvement of income and quality of life of the

rural inhabitants.

In my visits to various islands of the Caribbean area earlier this

2/

year, on a mission for UNICA— I became convinced that the three components
are basically sound and feasible. The potential exists and I was happy to
find that much, leading to a more efficient and fuller exploitaticn of soil,
climatic and human resources at hand in the area for the realisation of the
existing potential, is already underway. I was impressed by the desire and
interest in strengthening current efforts. Furthermore, and perhaps even
mere important, I was impressed by the quality of the existing leadecvship -
the understanding, the concerns and strong desire to do something about

the alleviation of the many constraints to progress confronting the people
of the various islands. This leadership is exemplified by those of you

who are present at this meeting and I, indeed, feel highly honored and
highly privileged to have the opportunity to get better acquainted with

you and learn more about the agricultural problems of the area. Above all,

it is a pleasure to have this opportunity to interact a bit with you in an

1/ Including the Caribbean Islands, Mexico, Central American Isthmus,

Colombia, Venezuela, Guyana.

2/ Association of Caribbean Universities and Research Institutes.
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attempt at finding a way to strengthen, speed up and bring into a -
sharper focus the many researches and transfer of techunology activities
needed to develop more fully the existing agricultural potentials

of the region as a whole. '

During the last three decades, world production of cereals (wheat,
rice, maize, sorghum) has doubled and I am happy to say that much of
this increase has occurred in the tropics. For example, Mexico today
is producing five times more wheat than twenty-three years ago, on the
same area of land.  India, with the varieties and agronomic practices
generated in Mexico, increased its production of wheat from about 12
million tons annually in 1966, to 23 millicen tons in 1973. Wheat
production was almost doubled in a short period of six yeéars.

A similar revolution occurred in rice production. The new high
vielding, fertiliser responsive, widely adapted varieties of rice
developed by the International Rice Research Institute located in the
Philippines, have catalysed a rapid increase in the production of this
cereal in South and South-East Asia. In Latin America, Colombia
presents a well documented case. With varieties and cultural practices
adapted from South-East Asia, Colombia raised its average yields from
2000 kegs/ha to 4500 kgs in a short period of ten years. Yield
increases in maize and sorghum have been equally spectacular, but in
general of lesser magnitude and not so .well documented.

During the time I have been allotted on this programme, I would
like to briefly review for you:

(i) What I believe we have learned from these rapid

increases in production;

(ii) What is the current situation, and
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v (111) ‘' How can we, in the Caribbean area, better organise
our regearch and extension efforts to extend the.
so-called green revolution to a greater number of

farmers.

What Have We Learned From .The Rapid -Tncreases in Cereal

Production in the Tropics

The first lesson we have learned is that the rapid
acceleration of agricultural production involwves an important
set of requisites, any one of which, if weak or absent, can
render the whole process‘inéffective.

These, I have discussed repeatedly with my colleagues
in Mexico, Central and South America, and would briefly like

to mention them here:

Technology

The technology must be adequate at the level of the

farmer. Three things are essential:

(1) vVarieties or cultivars biclogically efficient
and well adapted to the enviromment in which
they are to be grown; '

(ii) -Package of agronomic practices which permit
"~ these cultivars to produce at their maximm
level under prevailing conditions of soil,
water and climate; and
(1iii) A combination of materials and practices
which clearly are more productive and profit-

able with a low level of risk.
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Instruction

In general, farmers need to be taught.how.-to. use new.technologies and be
convinced that they really are more. productive. and.more profitable for their
situations if. properly used. This is infinitely.more difficult in communities
in which small size farms and outmoded. traditional. methodologies predominate.
We urgently need more research for. the development and application of new strate-
gies for getting this job done.

Inputs -

Inputs such as credit, good. seed;. fertilizer, herbicides and insecticides
need to. be available where they are needed.and.when:they are needed, at prices
the farmers.can afford.

Incentives

If production. is to be increased with new.more productive technologies, and
the available agricultural resources more. efficiently .exploited, farmers in
general must be provided with economic_incentiwes, so. they will want to produce
more, Above all, there must be a favourable relationship: between the cost of
inputs.-and. the price a.farmer receives for. his.product. .. Also there must be a
place where he can deliver his. produce. and.receive. prompt.payment for it. An
effort must be made to solve the marketing-and-crop. storage. praoblems, to aveid
what in many. countries amounts to monumental waste.. ..

The four basic requisites T am_sure present nothing . new to those of you
participating in this meeting. ... Nevertheless,. I.-think we. need to repeatedly
remind.-ourselves of. the fact that the rate-of: increase-in agricultural product-—
ivity will depend upon cur efficiency in bringing.these -diverse components to-
gether in a simple package. If one of the requisites-is weak.or absent, prog-
ress in production may be weak or nil, This thing.we.all understand, but what
is generally not.well understood is how to promote. the. simultaneous development
of each one. of these requisites as.a single or. co-ordinated package. How to
do this in an efficient way, presents a real challenge. to. the research and
educational institutions within. the. region... Qur inabilities to bring about an
integrated co-ordinated development of. these requisites, continues to be the
major bettleneck to progress.

The second lesson we have. learned. is. that.if all.the hasic requisites are

fulfilled, new.technology. is. first. applied.by.the more.sophisticated or more

advanced farmers tilling. land. in. the.more. favourable.agricultural areas, where

risks are the lowest.and profits. are. the highest. In spite of the fact that

world. production of cereals has doubled in.the last. 30 years, I doubt that the
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available.technélogies.inwtheJtropics“are"beingsapplied, with varying
degrees of success.in .more than 25-30.per cent. of. the. total acreage
dedicated to agriculitural.production. . Furthermore, I doubt that the
new technologies available.today. have. affected. the lives of more than
one out of every four farmers,.. The majority of those favoured are
tilling their land in areas where soil, water. and climatic conditions
are highly favourable. for. agricultural production and. where the profits
from the applicationmofﬁavailable.technologieS{are;thé.highest and risks
are the lowest. ‘High.yieldinngarieties;and;improvedwagéonomic practices
have been rapidly. adopted. by. these kinds of farmers‘withOuf‘any special !
effort in the synchronisation. of the. other requisites. - But what is the
situation with the other four?. .

In the agricultural sector.where relatively little progress has been
made, the majority of the farmers live and farm under. less favourable -
conditions, where rainfall.is often.poorly distributed - either too much
or too little, and often coming at the. wrong time, Also many ‘may. be
tilling problem soils. that.may be very shallow or too acid, or too
alkaline, poorly drained otr. contain a toxic.element. Under such con-
ditions, viélds are lower and risks are higher, The risks involved
‘often are major deterrents in investments in Inputs, such as good seed,
fertilizer and insecticides.

Also, a higher proportion of these farmers are poor, with limited
resoutrces and dedicate. their time and energy to a subsistence or semi-
commercial type of agriculture on small. plots of land. -

At least 75 per cent of the agriculture in the tropics falls into

‘this categotry. Up. to now. these kinds of. farmers. and their families
have been left behind in. the. development. and application. of modern tech-

nologies. This,. in spite of. the fact that in many parts of the world

T

they are the principal food. producers. Every day it becomes more

evident that these kinds. of farmers, operating.under unfavourable

conditions, can also benefit. from an adequate. package. of. modern technology,
They represent an encrmous. under-developed.potential. for. the acceleratioﬂ
of food production. An improvement of-their. production and income will
also help to solve many.of_the.social.problemsrconfronting us today.
Unfortunately for,thismcategoryAof-farmers,,inumény,gases we do not

as yet have a technological.Daékageuavailablewthat.will ecenomically
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improve their production and income.. Frequently,.the. improved.varieties of rice,
maize, beans and sorghum at handwnaxe“not”adequate;for?theirﬁsituations. We
urgently need. to devote a greater.effort to the formation.of higher vielding
varieties that will resist or tolerate the vagaries of. weather and that are
better adapted to problem scils, Also we need varjeties that. are better adapted
to the production systems to which the farmer may be obligated.in making maximum
use of the. soil,.water and climate at hand,

Furthermore, we know very litcrle. gbout the management of agronomiclpractices
and the efficient use of fertiliizers, herbicides and insecticides.in unfavourable
situations. Separate technological packages. will.need to be developed for each
of the many different ecological niches.

Also, it is becoming. increasingly. more evident that. the mere availaﬁility
of a suitable technoleogical. package will.not bring about. a rapid. acceleration of
production in unfavourable areas. Adequate. technology.does.not extend itself
as has been the case in the more favourable areas., . We urgently neéd to develop
and apply new strategies for gaining a more rapid and widespread. adoption of new
and édequate technologies, especially by small. and. medium-sized farmers.
The. Job. Ahead.

I strongly believe that if we are going to develop. the. enormous potential

for. food. production that exists in the less favourable. agricultural areas (which

comprises about 75% of the agriculture.in. the Cafibbean.Basin,.or the tropics in

general) we will need tc do. somerhing different.. We will need a new procedure,

a new organisation and a new focus of. agricultural. research and. technology trans-
fer. We will.need. to organise. ourselves.for. a more.efficient effort,

If_ the job. is to be done,. more. than. ever. before, biological and social
scientists must work together., They must. work as a single team with each other,
both in more basic and applied sciences,. and with. farmers, government officials,
bankers, businessmen,. teachers,. etc.,. in the development-and.application of
appropriate technologies. for all_kinds. of. agrietltural. producers. As- scientists
and educators, more.now.than. ever before,. we need. to. leave -our offices, laborator-
ies and.experimental stations and go. to. the. fields,. live.with the farmers, learn
what they know and what they. are doing and why: and with. this. as a base, make
plans together with them for a moreqproductiyepagricultqre and. work with them in
the realisation of such plans. If the job. ahead is. to. be.done, we: as scientists,
farmers, government officials, indnsrrialists, or whatever.we.arg, will need to

organise ourselves better than ever before, to.bring about the desired synchroni-.
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sation of efforts. required. for a flourishing agriculture, ’

_ In the Caribbean countries most. of. the: farms. are small, falling with-
. in.a range .of . about. 1-10 hectares; and. to:-me,.it.is. clearly evident that
most of. these semi-subsistence.operators. are economically viable in the |
sense that they-have.land,.water,‘;limatic and. human resources at hand

to produce. two, three or four times more than. they. are now producing.
‘There is, however,”a.strikingwdiﬁference,between»the small farmer of the
Caribbean and his counterpart.in. Central America,....The. Central American
"Campesino' has a leng history of.subsistence. food.producrion, whereas the
'_Caribbean-subsistence‘farmermpreviously.wasnaﬂplantation labourer. In

: either.case,.they,have,ninhgeneraly‘heen.left;alone;to»t}y to make a

7 lving with outmoded: traditional. methods,. with: little:or no professional.

' 'he1p. So far,. most. have benefited. Little,. if. any. at all, from the

accomplishments. in. agricultural. research within. and.outside the area,
Agricultural extension programmes. in most. countries:of the Caribbean are.
_ineffective or non-existent.

The future of the area. will depend, in large part, on improvement in
wproduction and income.from small size farms. This is not an easy task,
| but urgently needs to be done,. If it is to be accomplished, it will ;
require a stronger.effort. and. some new.-approaches,. research and education,
both from within. the. area and. from the.outside. .. The.current extensionI
philosophy is. not. working.. .. If. we are to. get. the. pay-off (both socially1
" and economically). from.national. and. international. research now underway,
that we know is possible,. some more: effective. way. must. be. found to extend
the benefits of. the. new materials. and.methodologies-to.a greater numher
of.farmers,‘,.All;thewavailable.experiences”to date, indicate that the
job can best be accomplished from the grass roots up. :
A Proposed Organisation of Research and.Technology.Transfer Activitigs t

- for the Caribbean

Based on what.I.saw.and. heard.dn my visits to. the.Caribbean earlier
this year, I have.drawn up.a scheme. (Figure:l) which.attempts to demon-
strate what I believe we”haveuto“do,,or.at.leastktry‘to.Hoq This scheme
or model. basically 1s.an attempt at.the. synchronisation of applied
. research, the_transfer~of:technologyﬂand.the-agricu&tural services in a
simple co-ordinated programme,, .. I am not.going to say that this scheme
is the only way. to.do. it,. .~ L.accept that.there may be other ways of

;realising”whatMI,wouldVlikerto;emphasiseaandfeach‘countxy will need to
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develop its own procedures. in accordance with its.prevailing rural socio-economic
situations.and. its. agricultural and rural.development.policies, but I cthink we
will need something to shoot. at. One needs. to remember. that ir.is easy to make
changes, but difficult to improve.

\
The scheme includes three. types of action:

(1) Action by defined areas of districts:
(i1) Action by individual commodities or.prublem/complexes;
(iii) Administration,

On the basis of current needs. in the Caribbean basin.as. a whole, I believe
the major emphasis must be placed on acition by defined area or districts. In
my concept, a good distribution of personnel, percentage. wise, among the three
types. of action would be;

75% in Action (i)

207 in Action (ii)

5% in Action (f1di}

The District ot Defined Area Approach in the Transfer of Technolopy ™

In view of this situvation, the major focus. of. a_new. agricultural development
effort must be on a district or community. level. approach,. based. on the principle
that. the people of the agricultural community must be involved. actively in plan-
ning and executing programmes designed to improve their. agriculrural production,
income and .living standards.

They must be. directly inveolved. in. adapting. available. modern technologies
to the unique requirements. of. their. locals... Also,.community leaders, farmers,
bankers, distributors of fertiliser - insecricides: and. herbicides, and those
involved in marketing enterprises. must. all be inwvolved. in.the development and
application of strategies for gaining.a more. rapid and widespread adoption of
adequate technologies by all kinds. of food. producers,

In the implementation of the.defined area.approach,.the country concerned
would. be divided into zones on. the. basis of.climate,. soils,: kind. of agricultural
production, etc., and each zone, if. large, may be. further sub-divided into
smaller. areas, .perhaps on a community basis. In one form or another, most
countries have already. done. this,

A multi-disciplinary team of professiomals. (broadly.-trained subject matter
specialists) would be.assigned. £o. each zone, in. accordance with activities to
be carried out. These professionals.must work. together as a single team,

inspired and guided by an enthusiastic .and.competent leader, - They must go to
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the communities within. their. zone,. live with.the people, so to speak,
learn what they are doing.and .why,.help. them identify their problems
and determine their. priorities... Their first job.will be to help them
to do better what they are now doing..

In short, the team would be expected.to catalyse and inspire two
kinds of integratedmactivitiesﬁuﬁgﬁg;_ leading. to. the synthetisation of
the information and materials.which the farmers themselves may have
developed, and that which the national and intermational centres may
have produced, into economically, sound. and.profitable packages which
the. farmers of a. given. zome. or. area.can. apply;. the.other: leading
to the development. and application of strategles for. promoting a more
rapid and widespread adoption: of such packages. by small and medium-—
size farmers, in both activities; they would. inspire. the participation
of the farmers concerned. and pertinent personnel of all agencies having
a bearing on the agricultural development of the zone.

This will require.some. special. capacities.... The professionals
assigned to the task must work with a strong. philosophy. that change can
come only internally. and not. externally. as has. been tried.so often before.
Their main objective must.be. to. convert. key. individuals within the
community itselff into. change. agents.. . Experience has taught us that
these kinds of change. agents. are. readily. accepted.by-the community as a
whole, and even more important,. they generally. remain in the community.

The defined area. approach. places. the. action. where the problems need
to be solved. It gets. the ball.rolling.where. changes. have to take place,
and . it identifies the. kinds. of. backstopping actions. needed. from higher up.

Generally, the kind of. assistance.needed: at-the grass-roots level;
has to come from different. institutions,.both governmental and private,

I beliave the best way to bring. it. altogether is. through the establish-
ment of a "Productivity Centre!' within each zome,. .Although this kind of
centre might facilitate. the. development. of. commodity.research programmes,
. or the solution.of cerrain problem. complexes. (Action. (ii)), basically it
would not. be a research cenrre, but more.so.a centre. for the promotien
and co-ordination. of.all the.activities. necessary.in the areas of
influence, Its principal objective would. be. to provide a mechanism by
which personnel of different institutions. or agencies involved in the

development process, could be brought. together. to work as a multi-
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disciplinary team in the pianning.andre#ecution.ofuneeded‘activities in a given
zone.

In my traveis, I found various activities essential to a defined area

- approach already underway. .. For. example, on~farm research, to define the
technology and farming systems~most.indiéaLed.forpimproving the production and
income in a given area, is one. of the. essential ingredients of a defined area
approach. This, like many. of. the. other area. agricultural development activities,
will require farmer participation. and institutional interactions. ~In this re-
spect, .1 was glad. to find.that CARDI. (the. Caribbean. Agricultural Research and
Development. Institute) has.anfégionAIHCOroperative production system research
programme well underway - co-operative with the Ministers of Agriculture and
other interested institutions.within. its. area.of. operation, (with the help of a
USAID grant). This is a holistic approach, taking into consideration the
problems of land, scil, climate, laboﬁr, markets, etc., that a farmer in a
particular area may.be.confronted with, and it is exactly the kind of research
needed at the community level, to determine. how a farmer. can. get. the most out of
his resources. This is a good start in the. defined.area.approach and needs to
be further strengthened.

It must be pointed out, however, that.if this kind. of effort is not coupled
with a dynamic. strategy. for gaining.a. rapid and widespread adoption, such as
outlined. above, little impact will be made.. The CATIE farming. system programme
in the Central American Isthmus, aimed.at improving the.production of the small
farmer,. has done an outstanding. job in,identifying_newwmoremprodﬁctive systemé,
but little impact has resulted because. of.the.almost. complete absence of an
effective methodology for gaining. a. more. widespread.adoption.of. the new technigues
by small farmers. .. Furthermore,.technolegy.and. teaching. farmers how to use it,
represent. only.two of the major requisites. for. accelerating. agricultural
production.. . .For_complete. success,.these must. be. coupled. with. an improved system
for the flow. of inputs. such. as.credit, fertiliser.,.and insecticides and the
necessary production incentives. such.as a.ready market and a. favourable relation-
ship. between the production.costs and. the.price, the farmer. receives for his
product.

Along this line,. in my discussions.with.Dr.. Henry,.Director of CARDATS,

I was very pleased. to learn. that this. institution. was-very much’'concerned with

the development. and application of strategies. for gaining. a more rapid adoption

of adequate technologles by small. size farmers,
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Furthermore, I would be amiss if, at this point, I did not mention
the "Plan Sierra" in the Dominican Republic, According to Antonine and

Yorkz/

this plan has a three-fold objective (i) to improve the quality of
life of the inhabitants of the Sierra; (ii) to manage soil, water and
forest resources, and i) to promote the effective participation of local
people in the development process. The plan is designed '"to marshall and
co-ordinate public and private development efforts in the region through
six sectors of activity; agriculture, livestock, credit associations,
handcrafts, university programme, and natural resourcesmanagement.'

“"Collaborating institutions include the State Secretariats of
Agriculture, Education and Public Health, autonomous government agencies
concerned with water supply'and hydraulic resources, farm co-operative
credit and banking institutions, community development office, forestry
“and public works agencies. Private institutions include the Catholic
" Church, the Agricultural Vocational School at Santiago, the Development™
Association at Santlago and the Aseociation of Caribbean Universities
and Research Institutes."

I was personally involved in some of the early stages in the design
of this project, but have had little contact with it in recent years.
I am sutre, however, that we could all learn a lot in regard to strategies
from this and other similar types of plans in other parts of the world:
such as Plan Puebla (Mexico) and the Farmer Scholar Programme (Philippines).
(a)  ~Impleméntation of the Process

© - T dgaaci S8necenfhere isovery  little concreteqresearch andr-experience.in

the defined area approach in the Caribbean region, I would like to
suggest that any attempt at its implementation stdart with an expefi—
mental programme in each interested country to determine how the
task can be accomplished. Agricultural situations vary from
country to country and the most effective procedure might very
well be different foxr different .countries;

As a first step in getting started, it might be well to divide

the region as a whole into two sub-regions irrespective of

3/ Antonine and York - Integrated Rural Development and the role
of the University in the Caribbean; A the case of Plan Sierra,
Dominican Republic, Revista Geografica 90, Julio~Dic. 1979,
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differences in languages or political organisation; namely, (1) the
Eastern Caribbean countries, and (2) the Northern countries comprising
for example, Jamaica, Haiti. Dominican Republic, and Puerto Rico.

A second step would be the composition of a small mulvidisciplinary

sub-regional team of developed-minded individuals to work with an
appropriate institution or institutions within each interested country

in the establishment of a research and experimental programme. This team,
when completely staffed, might congist of six specialists in the following
disciplines: (1) Team Leader; (2) Crop Production, (3) Animal Production,
(4) Technology Transfer, (5) Socioc-economics and (6) Training. It could
initially begin with a lesser number.

A third step would be concerned with the orientation of this team in

what Is going on inside of the region and in what is already known about
strategies for gaining a more rapid adoption of adequate technologies.

It is important to start with what is already known. It is not necessary
to start with the invention of the wheel. During the last ten years much
has been learned about the operation of defined area projects.

A fourth step would be to assist interested countries with (1) the

_ selection of a pilot research area; (2) the establishment of the goals;
(3) the composition of a multidisciplinary research staff; (4) orientation
.of this staff on what we now know about operational procedures or what
others have learned about successful strategies in rural area development
pYogrammes. In getting the programme under way, the sub~regional team
would, of course, take into ¢omsideration activities already going on and
incorporate these into the area research programme insofar as possible;
(5) finding ways to adequately support the initial staff and give them
the flexibility and freedom of operation to reach the goals set and (6)
the promotion of interaction with otﬁer programmes in the region as a whole
through periodic workshops.

Progress or accomplishments of each team would be measured in terms
of what happens to the well-being of the people in the experimental areas.
If the right professionals are picked and the project properly organised
and supported, usually after a couple of years students can be brought
in as research participants. Thus, professicnals and students and people

of the community can learn together about what works and what does not

work.
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After two or three years of successful operation in an
experimental programme, plans should be made with both public and
private agencies .for the application of the type of operation found
to be effective throughout the country, in a stepwise fashion, as
fast as, but not faster than well oriented and experienced
professionals become available.

The establishmen;"of'ét'ieast'three experimental area research
programmes within each sub-region, should be considered. This
would give some competition and an opportunity-for interexchange
of ideas and experiences.  They coﬁid serve as the beginning of
a new science for the'efféctive transfer of modern technology to
small and medium-size farmers.

Every effort should be made to establish the sub-regional
teams with professionals .selected from within the Caribbean area.
In the beginning,:however, a few well-oriented and experienced
consultants may be needed from the .ocutside, to help with the
training and orientation of these teams. Similarly, insofar as
possible, the professionals needed to staff the experimental area
teams, should be selected from within the interested country.

(b) Training

I believe the number of professionals initially needed to get
the ball rolling can be identified from within the area. . These.
professionals, however, right from the beginning will need to think
about how the effective strategies they may identify can be rapidly
and widely applied in .gaining a more rapid-adoption of adequate
technologies by all kinds of farmerS‘throughout the country.

They will need to get involved in' training as soon as they have
something to teach.

The success or failure .of the defined area approach, will

"largely .depend upon how effectively the professionals involved,
catalyse the c0hordinatad.action of all major agencies that have
something to.do with‘agricultura1.development, such as research,
credit, flow of .inputs- and marketing. - It is not likely that we
will get very far with .this type of  action-without a special effort
in the formation.oi,additionaizteamS“thaf'understand what has to

be done .and have some experience .in getting it done and can extend

the programme to other areas.
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The expansion process, therefore, becomes one ¢of the human develop-
ment. I found that much of the training and research on rural develop-
ment topics is supported at the level of the universities and the
vocational agricultural schools, These kinds of activities urgently need
to be strengthened. However, if the Universities and vocational agricultural
schools are going to prepare the kinds of students needed for agricultural
and rural develcopments, the professors must get involved with successful
rural development programmes and learn what to teach and how to teach it.
Also the students themselves, as part of the learning process, must parti-
.cipate directly and gain experience in strategies that work. The area
experimental programmes proposed above should provide opportunities for,
and encourage, the agronomic facilities to .get involved.

Development of Regional Commodity Research Programme

Experience is rapidly teaching us that research in farming systems at the
defined area level is an excellent methodology for synthesizing the materials
and information produced - by national and international research institutions
and by the farmers themselves — into technological packages that the small farmers
can apply. . .It operates primarily on materials and information already available
which, of course, is substantial. Its basic philosophy is that if you look
hard enough for the information and materials .you need to make glpyqduction
system more effective, you will find it somewhere. Nevertheleéé;:ihkthe long
run its effecfiVeness*and,dynamism.depends upon a group of researchers dedicated
to the continuous development of more productive disease and insect resistant
cultivars, agronomic practices and the further improvement of the various com-
ponents of a good production system. Therefore,  for a production systems
research programme .to be fully efficient and dynamic, it needs the backstopping
of commodity research programmes organised .om a regional basis for the develop~ ‘
ment of cultivars and agronomic practices more specifically adapted to the needs
of a particular region. There must be a continuous feedback from those who try
to bring it all together at the farm level, to those engaged in the improvement
of individual.dommodities, or the solution of problem complexes at more funda-
mental levels.

The major food crops:of the Caribbean may be grouped as follows:
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Cereals Roat Crops Froits

Rice S Yams Bananas(Plantainsf
Maize . Sweet Fotato Cirtus

Sorghum Taro Native Tree Fruits
Amaranthus

Food Legumes Vegetable Crops

Pigeon Peas Tomatoes

Cow Peas Onions

Beans Egg Plant

Pepper (California Wonder)

It is suggested that secious consideration be given immediately to
the initiation of a number of regional research networks based on
individual or groups of commodities and'problém/complexes°

Although researcﬁ organised on an individual commodity bhasis in
the International Research Centre network has produced extracrdinary
dividends in the case of rice, wheat and maize, I doubt that in view
of the many crops involved in the Caribbean, we can afford a regional
research on each specific commodity. I believe, therefore, that with
the possible exception of the cereals, we need to think in terms of a
regional team for a specific. group of commodities such as the legumes,
" root crops and vegetable crops. - Nevertheless, a team in getting
started might concentrate on a specific commodity within a group; for
example, in .the case of the food legumes, the initial concentration
might be on pigeon peas, in the case of the root crops, it might be on
sweet potatoes and in the case of wegetable crops, an initial concen-
tration on tomatoes may be indicated.

In the case of cereals, two separate regional teams may be needed,
one on rice and the other on maize and sorghum. Rice, without doubt,
will steadily grow in importance as & basic food crop. By the turn
of the century, the basic foad of‘thejﬁafibbeanos will probably be
rice. A regional programme focus, specifically on the improvement of
rice, ig highly warranted. ‘

Similarly, a separate programme in'maiquand”sorghum would be
highly desirable. These two. grains are not only valuable for animal
feed, but also could be used directly as human food. Last year, the

Dominican Republic improved 50 million tons of maize and are well om the
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road to 100 milliom. CIMMYT's maize population 28 is well adapted to the
Caribbean region, outyielding local varieties by a big margin. Regional
research based on the further adaptationof this variety, could produce a big
pay off, In regard teo sorghum, the new high yielding white grain, low tannin,
food and fat grain variety developed by ICRISAT~CIMMYT, intrdduced into the
area, has an excellent potential and adaptive research leading to a wider use
of this variety would pay equally well.
Other crops worthy of consideration as lead crops in regional programmes
are as indicated below.
(1) Amaranthus
This is a high protein cereal readily adapted to the tropics
(yields up to 3 tons per hectare have been obtained): it is easily
grown and has amultiplicify Gf:uses, ' Leaves are now commonly used
as spinach. Seeds could be used to enrich bread and other foods.
A small research team assigned to improve the produce and use of
the crop, perhaps first in the Eastern Caribbean, would pay large
dividends. '
(ii). Pipeon Peas
A high protein legume crop with multiple uses. The seeds can
be eaten dry or green and can also be canned. ICRISAT has produced
varieties unaffected by changes in photoperiod - wvarieties that can
be planted any time of the year. Tt could become a very important
crop for small farm produétion'systems'and'the constitution of a
.small team at some appropriate centre, to further thé co=operative
genetic improvement and production’ of this crop in the Caribbean,
is highly warranted.

(iil) Sweet Potatoes

Whether one should first emphasise sweet potatoes or yams in the
root crop group, is debatable.. T am inclined to recommend sweet
potatoes because of its wide adaptation easy production and use both
as a food and feed. By taking the sweetness cut of it, and selecting
for a "mouth feel" similar. to what we have done with the Irish potato,this
root crop could become the basic food crop of the Caribbean.
Definiteiy, a regional research team should be constituted for the
improvement of this crop. Some execellent work along these lines. is

under way in Mayaguez. Perhaps the central axis of a co-operative
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regional programme could be established there.
(iv). Tomatoes

The vegetable most widely used in the Caribbean is the
tomato. . It is not the mest nutritive, but one in great
demand. It fits in excellently with small farm production
systems. Varieties that can be grown year round, are badly .
needed. The International Vegetable Research Centre, head-
quartered in Taiwan, has made a good start in the development
of such varieties. No doubt they would be glad to backstop
a small team in the Caribbean, dedicated to tomato improvement.
I would recommend that this is considered,

The regional commodity  teams obviously must work closely
with the regional production systems team working at the grasé

" Yoots.level, For maximum efficiency, there must be a close

interaction between them.

"Up to now.I have said little about livestock production. Based on
my own .observations, there is considerable emphasis being placed on live-
stock research in the area, leading to the greater production of animal
proteins and more completéiutilisation of matural resources. Here, like
in the case of crops, there is a lot of research capacity that could be
more efficiently exploited on.a*regioﬁal basis.

As evident, there are many commodity research programmes that may be
warranted, but the important point is to get some of them started now.
There is no way in which the individual countries alone can develop what
they need. . It must be a collaborative effort. Collaboration leads to
understanding and understanding leads to trust. - A few regional research
programmes got underway and successfully executed, would open the way
for others.

"I believe that a number of regional commodity research programmes
could be .got underway fairly easily with the backstopping of the Inter-
national Centres. A dynamic leader for each commodity or group of
commodities is the first essential. He is the key to success. One
man well chosen and adequately supported for travel, workshops, etc.,
with the help of the International Centres, could rapidly build a
thriving co~ordinated network of national research scientists focused

on a well defined objective, useful to all.
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Administration or Management of the Actions Proposed

If you know what you have to do and how you have to do it, administration
or management becomes easier. Nevertheless, it is still going to be a diffi-
cult task and an efficient administrative system is not going to come over-
night. It will have teo evolve aleong with the two main actions proposed.

How it evolves will, no doubt, vary from one country to ancther, in accordance
with its political framework.

For example, how might the model functlon in the East Caribbean region.
The key unit, in my concept, is the "Productivity Centre" (Centro de Produccion
in Figure 1) in the defined area approach - an area centre for applied research
and technology transfer. The establishment and operation of a productivity
centre is definitely a function of National governmeénts or more precisely, the
Ministers of Agriculture. Each island in the East Caribbean region could be
considered as a defined area within the model. Each would have its productivity
centre and its defined sub-areas. . The larger islands may need more than one
centre. . .. The Director of a Centre must be a highly versatile individual - a
co-ordinator, a facilitator, a converger, all in one - and, above all, an
individual that knows how to handle people. You will recall that earlier in
my paper I proposed a regional team (or two teams, depending on how the
Caribbean region may be divided), to assist interested governments in the
development of a Productivity Centre.- This team, if formed, will need to be
anchored to some appropriate Institution within the region. Some regional
or international agency will need to employ and administer this team.

Success or failure of the entire model, will depend upeon how effective
the national centres carcry out their mandates.

One of the main purposes of the regional commodity programmes (or
programmes organised to solve a particular problem complex) would be to
backstop these centres through the regional development of varieties and
agronomic practices adapted to the different areas on the solution of a
particulay problem common to the region. - The actions of the commodity
(or problem complex) teams would be greatly imfluenced by the feedback from
the productivity centres.

The success or failure of a co-operative régional commodity programme
would depend upon its leader. The leaders, once they are jointly identified
by all concermned, could be employed by the International Centre complex or by

some other international agency.
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The initiative for the déVeIOpment:of a blueprint for the cperation
of the various components of the model must come from the area itself,
The model proposes two distinct, although closely related actions, in
regard to agricultural research and technology transfer. I believe
that in the successful administration of the two kinds of action, we
must keep in mind that there are four basiC'priﬁciples involved in
the success of any programme:
(i) It must have a definite clearcut focus. What
the programme is supposed to accomplish must
be clearly defined.

(1i) The team to carry out the established focus
must be éelected.and composed precisely as
needed, to realise the objectives desired.

(iii) The team must be adequately .supported; their
operational support must not only be adequate,
but also flexible.

(iv) 1If the previous three principles are satisfied,

then the team must be given freedom of operation.

If you can't give it freedom of operation, then

-

you have not correctly composed the team.

As. you may have noticed, although I have spent a great deal of
time in the Caribbean this year, under the auspices of UNICA, I have
sald very little about the role of this association. Some agency
will need to take the initiative for the development of the blueprint
and for keeping it on track.. UNICA,. for sure, will definitely have
a key responsibility for the development .of the manpower resources at
the professional, .sub-professional and farm operator levels.

I hope to have my report to UNICA ready in the .very near future.
This report will deal in detail with my observations on the
institutional capacity research and transfer of technology within the
region as a whole and with the role of UNICA and other regional or
international agencies in. the strengthening of the various activities
needed or underway in making the Caribbean region a better place for

people to live and work,
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J. Research and Technology in Latin America
(Mariano Sepura - LICA)

Introduction

The evolution of agricultural research in the more advanced
countries of Eurcpe and the United States of America helped to shape
the basic orientation of agricultural experimental stations in Latin
America, especially during the first part of the present century,

The domestication of the plants and animals which accompanied the
colonizers intensified the relations between the continents of America
and Europe, and in the process, led to a wide exchange of genetic
materials adapted to the new ecological conditions, By the same
token they took from America, particularly Latin America, several
species of domesticated plants which are basic food teday, All

these processes invelved some sort of adaptive research at that time,

Basic Concepts

The concept of the liaison between the generation of technology
and its transference operates in a great number of Latin American
countries and can be considered as a continuum“of identifiable stages,
viz, knowledge, generation, wvalidation, diffusion, adoption and finally,

evaluation of the degree of impact produced,

"Knowledge", which is the first stage, refers to the existing
infermation in various forms; written, oral or existing in the
field known by the farmers in each locality, This knowledge should
be carefully evaluated prior to preojecting the actions for the

generation of new technology,

The "generation", the second stage, is the mechanism which
provides new alternatives or procedﬁres which originate efficient
technologies that contribute to the improvement of agricultural pro-
ductivity, The generation in turn could be grouped in generation
of isolated technology, generation of technological packages and
generation of technology at the level of the farm unit, These
technologies could be called technology of first, second and third

order respectively,
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The "isolated technology" of first order is that which provides re-
sults or achievements one to another, and contribute to increased product-
ivity on a limited scale, These are the cases of the development of a
new varlety, or the control of an insect in a given crop, or the determin-
_ation of a formula of fertilization for a specific crop and place, but

which are not connected among them.

The "technological package" provides synchronized results for a deter-
mined crop and specific place, complemented with ecological and socio-
economic information. In this way, the results obtained through the in-

vestigations are systemized for the crop including the related cost/benefit.

Finally, the "technology of the farm unit" provides the total or in-
tegrated results, considering the farm as a unit in terms of management

and production and whose operating mechanisms are of an integral nature.

This focus is even more important when the farm is smaller and diver-
sified. There the "isolated technologies" are important inputs but not
sufficient by themselves, since the small farmer normally utilizes his farm
in a diversified maﬁner{ therefore, all and each of the crops are important,
as well as his animals, which as a whole constitute his operating universe.

' Considéred in this way, we go from the simplest to the more complex opera-

- tion in the matter of generation of technology. We know that the three forms
of technology exist in Latin America, with circumstantial variations in
accordance with the policy of each country, in the matter of generation and

transference of technology,

The "validation" which is the fourth stage - is the process of trans-—
mission of results of the new generated techmology, proved or validated in

an authentic and ample way in lands of potential users or farmers.

The 'hdoption" which is the fifth stage - is the utilization of the new
technology by the farmers. The degree and extent of adoption of the technol-

6gy 1s in direct proportion to the degree of usefulness of the technology
itself,

Finally the "evaluatrion" or rhe sixth stage is the mechanism through
which the degree of the impact produced by the new technolégy is measured

or determined in terms of productivity and benefits for the farmer.
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The "feedback" is the process which mayvy take place in any of the indi-
cated steps or stages in relation to the preceding ones, as a mechanism of
screening and improvement of the technology, which is to be put to the ser-
vice of the farmer. In this context any of the technologies typified as of
first, second and third order, operates on the same basis, Under this con—
ception of the sub-system, .the.research organizations usually cover the first
three stages, although theyrparticipate indirectly in the subsequent phases,

especially in reference to the evaluation.

fhe.extension services assume a primary responsibility for the diffusion
and..induction. te the adoption, which are the fourthAand,fifth steps; ideally,
they should participate.principally. in.the validation.and evaluation, co-
operating in all other phases. The farmer, wha is,. in the final analyéis,
the one who produces the agricultural commodities, ideally should participate
in the overall operation, with greater emphasis on the last three stages—in.
order te give more fluency to the operational agencies in all the processes

v

of generation and transference of technology.

Operational Structures

In the early days of the establishment of research and extensive ser~
vices, the economic resources originated primarily from the stage, with very
small participation by the private sector; this contribution is increasing
but is not significant yet in the region. The majority of the;institutions
and organizational structures in some way are analogous in spite of ecological
variations. In some countries the research and transference of technology are
part of the same institution., Such is the case in Argentina, Bolivia, Colombia,
El Salvador and Peru. In other countries they are in separate organizations
as in Brazil, Costa Rica, Ecuador, Guatemale,.Panama; Paraguay and the Domin-
ican Republic. In another group of countries, in addition to being in separate
institutions, research and transfer of technology, either or both are in vari-
ous organizations. Such is the case in Chile, Honduras, Mexico, Uruguav and

Venezuela.

This diversity of organizational structures responds to the necessities

of each country at a given time, but the history of the organization of the
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generation and transfer of technology indicates that the organizational
structures are uostable, responding as they do to transient political
decisions. The situation points to the necessity to develop within the
national institutions the capacity to analyse the different structural’
and functional arrangements, to introduce the adjustments necessary, and

to adapt them to the diverse and changing conditions in each country.

The advance of science, the emergence of new problems, the demands
to produce more food and raw materials show clearly that the complex
- problems in agricultural research cnd extension urgently require the de-
velopment of specific management and administrative capabilities, which
can be met by diversified training and intensifying the exchange of ex-

pefience acquired in Latin America.

Ecologically Complex Region

Latin America constitutes an ecologically complex region, a complex—
ity which assumes greater proportions when the sccio-economic and techno-
logical aspects are taken into account, It is difficulcr to extrapolate
schemes from one country to another, particularly with the transfer of
technology because of political, social and ideological barriers. However,
there are prospects for functional co-operation between various countries,
particularly those with complementary systems, common objeciives and geo-

graphic proximity.

Constraints

| The persistent and restrictive factors of lack of definition of techno-
logical policies, inoperative organizational structures, inadequate physical
human and economic resources, lack of planning and scheduling of priorities
as well as deficient Qiffusion mechanisms and the evaluation of results, all

have to be rectified for the generation and transfer of technology.

Future Prospects

. The tracsfer and application of‘technology at the farm level must be

effected and made compatible within the constraints imposed by the organiza-

1
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tion and resources of the farm and within the capabiiiity of the farmer.
These farmers are most important when dealing with the small and medium

size farmers in Latin America.

Conclusion

The history of scientific agricultural research in Latin America
covers approximately a céntury of effort, which was followed later by Ex-
tension Services. The style and type of organization for research and
transfer of technology has been conditioned largely by variable government
policies which hawe to be responsive to each country's needs. NotwithstandQ
ing immense.obstacleé to be overcome, there is considerable scope for
regional co-operation in research and transfer of technology, particularly
between countries . with similar ecological conditions. The conception of
the farm as an integrated cperational unit is essential to the successful

transfer of technology to its operations.
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K. Regional Policy Perspectives Fof\
Apricultural Research*

Current Status and Problems of the Agricultural Sector

The importance and potential of the agricultural sector for fhe de-
velopment of the'regional'economies are well-established. Despite its
importance, however, the sector has been unable to realize its full poten-
tial as reflected by the région's declining production; a serious food

deficit, and a gfowing inability to finance'food import requirements.

+

The serious nature of the current situation is indicated by the

following considerations:

(1) TIn 1979, food imports into the region were some US$550 million
and the food trade deficit was US$95.million, when ten years earlier the
region was a net exporter of food. .It is projected tﬁat the food import
bill will double by 1990 .if present trends continue;

(ii) Though the agricultural sector confinues to be the largest
sectoral employer of labour, declining production, accompanied by reduc-
tion of agricultural land under cultivation, has contributed in large measure
to growing unemployment, increased urban congestion and high levels of mal-
nutrition. In the last regard nutritional studies have indicated that some
44 percent and 56 percent of the population do not obtain minimum recommend-

ed levels of protein and calorie requirements respectively.

The Report of the Caribbean Group of Experts and other studies, have
implieitly and explicitly indicated the causes of the poor performance of

the region's agricultural sector. These can be summarized as follows:

(1} The uncompetitiveness of traditional export commodities in inter-
national markets and the failure to diversify the export subsector;

(ii) Generally weak marketing infrastructure and institutions:

i

*  Prepared by Dr. W.J. Phillips, CARICOM Secretariat.
N
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(iii) The inabiiicy at the national level to bring to bezr zffective
programmes for the stimulation and growth of small and medium sized farms;
in particular, the failure to use land reform to adjust farm sizes to the
changing structure of demand;

(iv) TInappropriate pricing and import policies which provide little
scope for productivity or consumption adjustments:
(v) An unacceptably high level of post-harvest losses:
(vi) Lack of concert between regional and national arrangements; and

(vii) Lack of development of human resources.

It is quite clear that the countries of the region must revitalize
their agricultural sectors towards reducing food imports, improving nu-
tritional standards from domestically-produced food, and increasing export

earnings.
Areas for urgent national level consideration are:

{1} A recognition that agriculture must be science-based with atten-
tion to research, increased use of technical input packages and storage con-
ditioning and preservation facilities. Since substantial investment is re-
quired to establish infraseructure, increase and move production, the agri-
cultural sector must be given more importance in national budgeting, and
project implementarion mechanisms must be strengthened;

(i1i) BSmall and medium-sized farm productivity improvements will be
critical to impreved food production in the furture. As such, appropriate
methods, including Land Reform and Tenure, must be used to develop and pro-
vide Ehese farms with packages of services;

(iii) Coﬁmodity pricing policies have served to curtail production
levels and new investment in agricﬁlture. In this regard, such policies
should be monitored and reviewed from time to time;

(iv) Definitive decisions need to be taken concerning uncompetitive
traditional export crops in relation to diversifiecation and productivity
improvements; ’

(v) Educational and information éystems should play a greater role
in changing consumption patterns towards utilization of nutritionally im-

portant domestic products as against imports; '
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(vi) 1leasures must be taken to substantially reduce post-harvest losses;
(vii) Firmer measures need to be taken to curtail praedial larceny, in

recent years an increasing depressant on agricultural production.

The Regionai Food and Nutrition Strategy

In 1974, the four MDC Governments of CARICOM, towards activating the
process of rationalization of the agricultural sector, established a Work-

ing Party charged with the task of:

"developing a specific plan for the increase of food
praduction in the entire CARICOM area to achieve within
the shertest possible time the greatest measure of self-

sufficiency in the region..."

The proposals of the Working Party, subsequently known as the Regional
Food Plan, revolved around the concept of combining complementary régional
resources'in a concerted effort to meet the region's food needs. Inter alia,
the proposals recommended the establishment of a commercial corporation (the
CFC) to undertake production programmes and a work programme for the Corpora-
tion involving some eleven project areas. Initially, the Food Plan was con-
ceived as developing a "master plan" for the regional agricultural sector.
However, the experience in developing same and the conditions underlying
its development, as well as the need tc conceptualize a framework and method-
ology for identificaﬁion and integration of projégts led the Standing Committee
of Ministers responsible for Agriculture (SCMA) in 1975 to devise certain

guidelines for its derivation:

(i) The Food Plan represented the conrinuing evolution of a strategy
of development of the vegional agricultural sector through the co-ordination
of national policies and the implementation of national level projects
(country programmes) to satisfy regionally-defined objectives;

(ii) Bulk purchasing and distribution of agricﬁltural inputs-

(1i1i) Productrion of seed and other propagating mdterials;
{iv) Oils.and Fats subsector.,
The evolution of the Regional Food Plan has been against a changing poli-

tical, economic and social environmenc. In practice, a '"Plan" will perhaps

never be finalized; rather, underlying approaches will be periodically
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updated and modified in face of change and expertise, 0f major importance,
however, 1s the framework which is provided for establishing pricrities
and identifying major issues to be resclved towaxrds the objectives of meet-

ing the needs of the agricultural sector,

This framework has now been provided by the Regional Food and Nutrition
Stragety (RFNS) adopted in 1982 by the Member Govermments of CARICOM, The
Stratégy adopts a multisectoral approach incorporating Agriculture, Health
and Nutrition, Education and Communication components, The objectives of
the Strategy are consistent with regional objectives for the agricultural

section and can be summarized as follows:

(1) Increased regional food production;
(ii) Reduced expenditure of foreign exchange on food imports:
(1ii) Increased foreign exchange through exports;
(iv) Increased employment; and
(v) Increased ;... .i: .l status of the region's population,

A summary of agriculture component of the RFNS is reproduced at
Appendix I, Essentially, the approach begins with current and proposed
national and regicnal activities under the various subsectors earlier
mentioned, and seeks over time to identify and encourage implementation of
those projects and programmes which would impact on the areas of domestic
production, post-harvest losses; improved marketing infrastructure}
improved processing infrastructure; and expert earnings, Associated
activities on a regional basis like in the areas of Training, Research and

Development, Agricultural and Trade Information Systems; and Financing and
Credit,

Agricultural Research And The RFNS*

Increasingly, one can detect four 'strands of agricultural policy per-
spectives predominant in the region, These are drawn from national plans,
and underlie the thrust of the RFNS in its overall objective of increasing

regional food production and food security:

(i) Diversification of the sector -~ new commodities to form part of
the food system; mnew exportables; development of local underutilized plant
species for direct consumption or industrial uses; new uses for traditional

products; by-product utilization;

* Regional Food and Nutrition Survey.
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(ii) Nutrition improvement - utilizing as far azs possible domestically
produced foods;
(iii) Productivity increases, espezeially on small and medium-sized farms;

(iv) Employment and income growth in the sector.

It is not clear to us that these considerations in themselves comprise
sufficient considerations for the development of research programmes. Ob-
viously, much more detail would be required in terms of identifications,
priorities, etc., and for planning and programming purposes. Insofar as
they accrue in any one country, some perspectives may be conflicting, butr
this really raises the point that‘they need to be considered together. Yet,
apart from specific identification of commodities or projects, they can form
the basis of preliminary identification and provide the scope for researchers
in the region to work out packages towards influencing goals for agricultural

policy.

Within the work currently ﬁeing pursued under the Agriculture component
of the RFNS, several areas have been identified for research éctivity under
the varicus subsectors. Given the perspectives outlined above, research
clearly has a significant role to play in the short and long term towards

successful implementation of the RFNS. Specific areas are outlined below:

Crops
(i) Disease resistant varieties especially in the area of vegetables,

optimally multiresistant varieties;

(ii) Drought resistant varieties, especially for countries where water
supplies are limited;

(ii}) ‘Identification of crops and systems appropriate to multiple
croppin@;

(iv) Selection of crops and cultivation systems which facilitate ‘
harvesting§

(v) Pest and disease control practices}

(vi) Development of spice cultivars and other plant species from which

essential oils can be extracted;
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(vil) Development of seed - varietal selection; breeding progrimmes;

(viit)

Livestock

(1)
(11)
(iii)
(iv)
(v}

Improving storagé life of crops.

Animal breeding for both adaptability and productivity;
Animal health;

Forage based systems utilizing indigencus feed materials;

Milk/meat production systems for small farmers;

Appropriate crop/livestock mixes on small farms.

Other

(i) Systems of irrigation suitable for small farms;

(11) Use of food trees for soil conservation purposes; soil

- terracing.

Some Other Considerations

(1) If research in the physical, biological and engiﬁeering"

sciences is to be successful at the point where the résults are most im-

portant, it must be associated with two other types of research, often

neglected, but necessary for successful adoption of new practices.

(a)

(b)

Sociological and economic research - either as part of
the technical research programme or in tandem with it.
Such work 1s critical to determine which technologies
are likely to be acceptable to farmers; which products
to consumers; what particular resistance to innovation
is probable and what: special efforts'arg required to
encourage the use of technical research rgsults} These
inputs would serve well the design of appfopriate | |
technical research strategies especially in relatibh

to small farmers. Similarly, technical research on non-
traditionals must be continuously supported by market
research; o |
Research on methods of preventing outbreaks of pests
and diseases - methods of diagnosis and control; es-

tablishment of early warning systems.
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(it) Given the importance of mixed cropping in the regiom, there
is a need for intensifying basie research to obtain varieties which
would adapt efficiently in mixed or multiple cropping systems;

(iii) Increased agricultural production must be accompanied by
.adequate product conservation systems both in field and post harvest,
Production fluctuations within the region may well in practice be
due to climatic and pathogenic factors making for irregular supplies,
Storage and conservation should, therefore, feature in any research
programme geared towards ensuring regular harvests,

(iv) If agricultural production is to increase to meet growing
demand, much greater financial inputs than currently provided would
be necessary, While it may be claimed that this is not sufficiently
appreciated by policymakers, especially those .involved in allocating
resources, it is also true that researchers themselves do not .
sufficiently sell the necessity and utility of their product,
Consequently, they find themselves unable to influence research
policies or decision-making. The challenge to researchers is to
convince policymakers of the contribution of research to policy
.objectives and goals. To do this, the researchers need to constantly
evaluate their work and its contribution to the society,

(v) The need is now urgent for the establishment of a system
which allows for effective collaboration of research organizations
within the region and between the region and international research
institutes, Within the region, there are a diverse group of
institutions engaged in agricultural research at the national and
regional leﬁels, including international agencies, Rationalization
of the activities of these organizations seems most desirable to
avold duplication of effort, reduction in wastage of resources,
pooling of resources direcéed towards the solution of common problens,
and better dissemination of results, Appropriate organizational
arrangements for co-ordination must be determined involving the body

of research personnel in the region,
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: . » . APPENDIX I
PROGRAMMES OF STRATEGY

This chapter presents summary analyses of the nine programmes of the
Stfategy{ The overview of each programme is preéented within the context

of a Food Chain Matrix in the following sequence:

(i} Major problems to be addressed;

(1i) Approaches proposed for the solution of these problems;
(111) Anticipated targets;

(iv) Executing agencies; and

(v) Supporting agencies,

Programme I: Increased Production and Availability on ‘Food

Major Problems

The ‘increased availability of food at the regionmal, national and
household levels is crucial to the correcting of the nutfitional imbalances
ldentified in the earlier sections of the document. Not only must an in-
creased quantity of food become gvailable, but it must‘be:of the right type
and be available at the appropriate tiﬁe, place, price and form. It will
be necessary not only to raise the levels of food availability but‘also the
levels of doméstic food production. The proportion of local food production
in local consumption must be raised, since this will serve to improve rural
incomes, employment and development, expand domestic output and reduce foreign
exchange expenditure on food imports. Indeed, it is very unlikely that the
Caribbean Community as a‘whole, would be able to. increase its food intake

without raising the level of domestic food production.

Additionally, it is recognized that certain critical food commodities,
in particular cereals, as well as productioﬁ inputs will need to be imported.
As such, it will be necessary to export food commodities which will earn
foreign exchange to pay for these iﬁports and also inveétmeﬁts in other areas
of the economy, since many of the economies of Caribbean countries are largely

agricultural.
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This programme is therefore designed to address the problems of in~
adequate domestic food production and the low and declining exports of

traditional and non-traditional food commodities.

The programme also addresses the problems associated with the market-
ing of these food commodities domestically, regionally and extraregionally.
The major marketing problems are the poor domestic distribution of food
commodities, inefficient intraregional trade, the unfavourable. terms of
trade (relative p?icésk for traditional export crops-and the expansion of

!
exports of non-traditional commodities.

Approach

The approach adopted in the design for increased food production and

availability in the region is based on two considerations:

(i} Development of a peneral framework within which increased pro-
duction and efficient marketing will take place: and

(11) Within that general framework, the identification of various pro-
gramme componénts leading to the development and implementation of production

and marketing activities at the regional and national levels.,

Considerations at (i) would lead to the development of a framework
in which land, human and other resources can be allocated to the production
of food, especially those of nutritional importance (high calorie/protein
density and high nutrienp/cost ratio) in order to satisfy current and pro-
jected demand, giving due consideration to the need to maximize foreign earn-

ings, net farm-gate income and total employment.

The general framework is based on a resource allocation model which pro-
vides information on the relative benefits and costs that could accrue to the
reglion if it chooses, for example, to pursue a policy that maximizes foreign
exchange savings as an alternative to one that pursues maximization of total
employment. In essence, it gives quantitative notions about the respective -
trade-offs among the. various policy/development objectives and therefore
allows the determination of production patterns which satisfy demand and
netritional criteria. Similarly, the.-framework should also allow for the

efficient distribution of food through the market mechanism,
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The ‘programme components identified in respect of (ii) are presented

below:

(1) 1Increased domestic production of food, especially nutritionally
jmportant commodities.

This will be indicated by a 2 percent per annum increase in the
production of agricultural commodiries (including fish products) for the
local and export markets. Achievements of this target depends on the speed

with which the following activities can be implemented:

(a) The provision of an effective extension service, viz. improve-
ment in the farmer/agent ratio as well as adequate credit
supervisions

(b) An increase in supply of inputs to farmers, including seeds,
feed, fertilizer, insecticides ahd effective credit;

(¢) The provision of more effective incentive schemes. Important
areas for emphasis are ~ a change in the basis of the price
suppert system and subs;dy programmes to favour nutritionally
important commodities, Hevelopment and impleméntation of agri-
cultural, insuran:e schemes, as well 'as the reduction of
praedial larceny;

(d) Accelerated land reform programmes as well as programmes to
increase efficiency of production through the application of
appropriate technslogy within the framework of an integrated

rural development programme.

(ii) Reduced post-harvest food losses

Considerable losses octur along the food chain. Estimates range -
from 20,- 48.percent and vary dccording to the ﬁarticular food type. Signi-
ficant reductions in the magnitude of these losses require action in the

following areas:

(a) Development of methods and techniques for identifying post-
harvest losses; '
(b) Improvement in control measures for storage pests and

diseases;
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(a) Increase in efficlency of production through the applica~

tion of improved technology. In those éountries where land
"ig limited, it is not envisaged that additional land would
be allocated to the production of traditional export com~
modities for extraregional markets;

{(b) Efferts at increasing the stability in the export market,
This would involve negotiation of commodity agreements which
include price indexation and quantity guarantees;

(¢) Increase in the supply of labour available to the agricultural
sector. Increased intraregional mobility of labour and a
reduction in urban/rural migration, among other things, are

desirable in this regard.

The other major programme component to be tackled here is increasing
the volume of exports of the non-traditional export crops. Since these crops
are to a large extent, produced for domestic consumption, the success of this

activity is closely linked to the rate of increased domestic food production.,

Targets

With the effective implementation of this programme, it is expected
that a minimum of 80 percent of the energy and 60 percent of the protéin
consumed would be supplied from regional sources by 1990 and that there
would be available on a daily basis in the regional market by 1990, the
recommended per capita dietary allowance of protein and energy in the ap-

propriate energy/protein ratio (2,600 k calories/65 grams).

Executing and Supporting Agencies

The. national Ministries of agriculture will have the prime respon-
sibility for this programme. A range of other supporting agencies will exe-

cute various activities in support of the objectives of the programme.
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L. Regional Networks: The Southern Cone
Eﬁoject in South America

(John A. Pino ~ I.D.B.)

The purpose of this session is to deal with some concepts of regional

co~operation and collaboration in Agricultural Research.

Beginning with the first day of these meetings, we heard the present-
ation of the provocative and stimulating paper of Dean Wilson, and in ad-
dition, many other ideas since then that could (and should) be built into
the conceptual framework of an operative and productive regional interaction.
I am reminded too of the forceful admonishment of the words of the Homourable
K. Mochammed to the agricultural research community, that research must deal
with urgent as well as future problems - that research expenditures must have
a pa?ofﬁ and that the state of Food and Agriculture in the Caribbean countries

will require making some difficult policy decisions and structural changes.

Even though this is not my first exposure to the Caribbean research
community, one cannot helﬁ‘but be‘impressed, if not overwhelmed, by the lérge
number of institutions which have varying responsibilities for one or more
functions related to agricultural development. However, therein lies a rich-
ness of talent and resources upon which to draw. Perhaps, out of this mosaic,
this plurality of agencies, can be structured a clear design for cohesive

effort. But that design must originate from within the countries themselves.

Another observation that needs to be made concerns the funding and
technical assistance agencies. The multiplicity of these agencies in the
region, each wishing to identify their own '"key successful" projects most
without relationship to one another are perhaps doing a disservice to the
countries of the region. ZEach one demands the time arid enmergy of the best
available talent. We, the funding and assistance agencies, could do a much
better job of being responsive to country and regional needs particularly with

regard to priority issues and continuity of effort.

I would like to say a few words about.priority issues. Everyone would
agree with the observation that research and technology alone will not re-

solve the food, nutrition and production problems of the several countries.
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There.is a continuum which extends from basic national goals, as perceived
by the people and thelr leaders, througb the definition of policies and

laws, regulations and procedures:,

The issue of human talent is vital and well recognized. The issue
of institutions and Institutional relationships including research, teach-
ing and extension is highly important. The issue of support structures
such as credit agencies, seed fertilizer and other input sales organiza—
tions i1s also important. The issue of marketing, processing, storage, ete.,
is also Important. If this.group.focuses its attention on research policy
and management and identifies some mansdgeable objectives, perheps we can
achieve some progress, Similar groups addressing the other issues and with
some interaction, perhaps at the ministerial level should be formed. A ‘
management principle is to disseci & complex problem into its component parts.
and bring potential solutions tecgether. The key here is management dis~
section at the ministerial level. Since the task of this group is to find ways
of strengthening the research activity not limited only to biological research,

my comments are directed toward that end.

Our chazge .in this session is to dESClabe certain actlvitles which may
be useful in defining workable mechanisms ior regiconal co- operdtion in agri-
cultural research. There have been many efforts at regional co-operation, and
I da not pretend to be familiar with all of them. The PCCMCA,:an- informal
asseciation, goes back more than 25 years. Of mote recent vintage are: the
Southern Cone Projecf sponsoved by TICA, the IADB and che countries of Brazil,
Argentina, Chile, Paraguay, Uruguay and Bolivia; the regional programmes of
CIP - Precodepa and Procipa; the REDINNI project which is in the stage of be-
coming operational encompasses the Amzzonian tegicn. The most recent‘regional-in—-
itiative in this hemisphere is the Andean Zone projecrt. Research directors
from Peru, Ecuador, Colombie; Venezuela and. Bolivia met last week in Lima and
have set in motion the formal process for research co-operation in maize, legimes,
potatoes and oil seed crops. The h&adquarters for the operation will be in Quito.
The project wiil be funded by IADB and TYCA and the participating countries.

The Southern Cone Project has now been in operation ror 4 years.: It is
about to enter a second cycle of 4 yszars which has been called the consolidation

phase. During this second phase, gome additional commedities will be added to the
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original group of four, but limited to approximately 20 percent of the total
effort. More importantly,*financial responsibility for the activity will

largely be assumed in the fourth year by the participating countries.

Thé basic conceptuai framework of the regional co—dperative project
rests on the premise that the sharing of scarce human and other rescurces
in the resolution of common problems is degirable and possible, There has
‘to be agreement among the participating parties to support agreed-upon pro-
grammes, each identifying existing strengths whicﬁ‘are complementary to those
of the others. The mutual interaction horizontally is strengthened by the
vertical infﬁsion of knowledge, experience and resourées from agencies out-—

side of the region.

The general objective of the programme is to Streﬁgthen agricultufal
research capacity of the participating countries through active co-operatiom
and exchange among institutions of that regidnn Specifically, the cobjectives
are:

(1) To promote the sharing of human resources to address common prob-
lems through a division of labour; ‘

(i1) To establish a permanent mechanism to facilitate co-operative
. interaction; '

(iii) To strengthen linkages with the International Centres;
(iv) To strengthen national research programmes and metrhodology;
(v) To assist in building additional human resources;
(vi) To develop and deliver useful technclogy to assure growth in the

agricultural sector.

Characteristics of the Prdgramme

The Southern Cone Project oripinated with the #mitiative of the par-
ticipant countries who have assumed responsibility Tor its direction and

future continuation. Some characteristics of the programme are the following:

(i)' Structure

{(a) . The Directive Council is composed of the Directors of the

National Research Institutions of the participating countries;
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(b) The Programme; Dirvector i# chosen by the Directive Council.

He is an agricultural scientist who is a native of cne of the member coun-
tries, and is an experienced reseatch manager;

(¢} The Commcdgpzuggggg§gge Co-ovdinators: There ave four

Commodity Programme Co-ordinators at the invernaticnal level, Each is a
full-time person and is located in his country of origin. In the Southern
Cone Project the Co-ordinators have been provided by Brazil and Argentina;

(d) The National Programme Co-ordinators: Each commodity pro-

gramme has a national co-ordinator who is the national leader of the re-
search programme in his country for that commodity;

{(e) The Research Scientists are the staff of the coﬁntry

programmes.

(ii) Programme Priorities

The programme priorities are determined by the Directive Council.
Generally, these are chosen.on!the basis of:

(a) Commonality of inierest based on the importance of the com-
modity;

(b) Availability of human and other resources to carry out the

programme.

(i1i) Programme Activities include:

(a) Research;

(b) Scientist exchange;

(e) Training;

(d) Workshops and seminars;

(e) Information and documentation exchange.

(iv) Project Administration

(a) The Programme Director is responsible for the administration

of the project;

(b) Administrative support and services are provided by IICA.
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(v) Funding
(a) Participant country funding includes costs of:
i. In-country programme staff salaries;
1i. Commodity programme co-ordinators salaries;

iii. Research and training facilities;

iv, In-country research programmes.

(b) International funding:

1. IDB provides for support of scientist exchange, training,
seminars and workshops, consultants and experts;
ii. IICA provides for salary of Programme Director and logis-

tical support.

(vi) Project Evaluation

(a) Independent external evaluation;

{(b) Pericadic internal evaluation and definition of accomplishments.

Advantages and Expectations of Regional Programmes

(i) The pooling of human resources leads to expanding the information
base and the need to facilitate handling of information and documentation{
(il) Facilitates rapid exchange of scientists and materials;
(ii1) quroﬁes linkages to other researcﬁ systems, re IARCS,lothers;
(iv) Gives a great boost to morale of scientists and providés great
stimulus to do beﬁter research;
(v) Provides a focus for problem solving and attention to technology

transfer.

Finally, 1t 1s necessary also to point out that regional co-operative
programmes pose some major decisions and cannot be entered into lightly. They
are not a substitute for a well-structured national programme, appropriate
for the particular country. Regional co-operative programmes can be comple-
mentary and supportive to natiopal programmes: Regionaifprogrammes place

demands on scarce talents. They require adequate local support. There must

H
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be agreement on the activities to be included which while visionary should
be modest and realistic. All partners must be prepared to give as well as
to receive benéfits, The members of the Directors' Council must take a :
special interest in the programme because they are the key décision—makers.:
The programme co-ordinators play a vital role in-giving strength and co-
hesiveness to the effort. Careful planning, clearly defined objectives,
aggressively executed programmes and perdiodic refinement of project opera-

tions should be the hallmarks of regional co-operative programmes.
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M. The Role of the Commonwealth Institute of

Biological Control in the Caribbean and Latin America
: (F D. Bennett and M Yaseen — CLBC)

Introduction

The Commonwealth Institute of Biological Control (CIBC) is one of the four
Institutes and ten Bureaux comprising the Commonwealth Agricultural Bureaux
which has provided services to world agriculture since it was set up in 1929
to co-ordinate and administrate agricultural information, identification, bio-
logical control and other services to agriculture on behalf of the then British
Empire. CAR is presently supported by twenty-eight Commonwealth countries.

While all other CAB units are U.K. based; CIBC with its Headquarters in
Trinidad since 1962 operates a network of strategically located stations and
sub-stations to obtain biocontrol agents on a global basis as efficiently and
economically as possible. Its main stations are in India, Pakistan, Kenya,
Switzerland, England and Trinidad.

As part of the recent and ongoing restructuring of CAB, CIBC has developed
a unit at Silwood Park, England, with plans for a gradual transfer of adminis-
trative matters to the U.K. and the broadening of the scope of CIBC activities
to include other aspects of Integrated Pest Management. To provide added
expertise, links have been forged with the Silwood Centre for Pest Management,
the Glasshouse Crops Research Institute and the Institute of Virology.

The U.K. Government has now accorded CAB status as an International
Agency, .thereby increasing the scope of CIBC which is free te contract bioclogical
control and IPM activities on a global basis.

CIBC Services

Under its terms of reference, the CIBC provides information and advice
on biological control, undertakes research and implementation programmes on
biological control of insect pests and weeds and participates in integrated
pest management programmes in association with other agencies. It also holds
training courses and has a role in 6ther training activities including the
supervision of M.Sc¢. and Ph.D. students from universities such as UWI, which

recognises its stations and staff as competent for this purpose.
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Trz CIBC receives half of its core funding from the contributions
of member countries to CAB and the remainder from payments for its
services,

CIBC retains a relatively small permanent core staff. This
enables us to recruit the most appropriate specialists to undertake
contract investigationms. In addition to its own staff, the CIBC is
able to call on assistance from the Commonwealth Institute of
Entomology, the Cofmonwealth Institute of Parasitology and the
Commonwealth Mycological Institute. Similarly, CIBC units based in
other countries collaborate and co-operate with local govermment and
other scientific organisations. For example, mycologists from CIM
assisted CIBC by undertaking exploration for pathogens of Russian
thistle in Pakistan, and of another composite weed Parthenium

Hysterophorus in Mexice during 1982.

CIBC has an Information Officer based at CIE to provide information
on biological contreol in additiom to its main duties of producing .
"Biocontrol News and Information", a quarterly abstract journal on
biological control and initiating work on a computerised catalogue
of natural enemies of pests and weeds which can be continuously updated.

CIBC services are well-recognised and projects or consultancies
have been supported by various international funding agencies including
IDRC, CIDA, ODA, USDA, FAO, CFTC, GTZ.
The Role of CIBC in the Caribbean

Within the Caribbean, CIBC under. earlier titles commenéed activities

about 1930 when J. G. Myers undertook exploration, and discovered the
gso-called Amazon fly which led to the successful blological control of
the sugar cane borer in Guyana. In 1947 CIBC opened its West Indian
Station at ICTA, built its own laboratory in 1961 and a new laboratory-
office complex with CIDA funding ten years later.

Since its inception, the West Indian Station has been actively
engaged in biological control of insects and weeds of the region and
also in "exploiting™ natural enemies of the region to control pests
and weeds in other countries. With the Caribbean region, CIBC has
achieved a considerable measure of success. Its activities have
led to the successful biological control of sugar cane borer in -

Barbados, to the highly successful control of citrus blackfly in Barbados

and Jamaica, the cottony cushion scale in St. Kitts, prickly
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pear cactus in the Leeward Islands, and of puncture vine in St. Kitts, etc.

CIBC collaborates with leocal, regional and international organisations
operating in the Caribbean. _While CIBC in the: past has been engaged mainly in
clasgical bielogical control, its present mandate permits it to pursue other
aspects of past management. For several years the CIBC West Indian Station
has participated in a joint project on IPM of vegetable pests funded by the
Ministry of Agriculture, Lands and Food Production of Triniaad and Tobago.

It has supplied nucleus cultures of parasites of sugar cane pests of SAC members
including Caroni.  CIBC has supplied cultures of natural enemies and served

in an édvisory capacity on biological control matters to CARDI, We welcome
this. co~operation and collaboration and wish to be more closely involved with
other regional'réseanch'organisations such as CFTC, CARDI, UWI, Universities,
etc., and execution of agricultural programmes in the region.

An annual account of its activities can be found in the CIBC Annual Reports.
The most recent for 1982483 can be obtained by writing to the Director, Common-
wealth Institute .of Biological Control, Gordon Street, Curepe, Trinidad.

Recent CIBC Successes

Biological control overall is a highly cost effective methed of control,
Cost-benefit analysis indicates overall a very favourable return. However,
all pest and weed problems are not amenable to biological control, and hence
when negotiating for funding, there can be né.absolute guarantee that success
will be achieved. Nevertheless, each decade has seen several outstanding
examples of biological control, where following an initial investment, perennial
control has resulted.

For example, a CIBC study of oil palm pollination in West Africa resulted
in the introduction of highly specific pollinators into Malaysia in 1980, and
has ledlto spectacular results. Hand pollination has been discontinued and
yields have been raised by 20 peéercent in the Malaysian Peninsula. Benefits with no
further inputs required, have been assessed to more than U.S.$13 million per
annum. The success has since been repeated in several other oil palm
producing countries in South East Asia .and the Pacific.

As a result of the introduction of specialised inseci enemies from the
Neotropics, water‘hﬁacinth, a major scourge on the Nile in The Sudan, has
disappeared over long stretches of the river, where previously it blocked boat
traffic,

CIBC has located and supplied natural enemies of cassava mealybug, a
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Neotropical pest which in recent years has devastated cassava production
in West Africa. Under a collaborative agreement signed by IITA, CIAT
and CIBC, these are being distributed throughout infested areas in West
Africa. Encouraging establishments of natural enemles has been achieved

and successful control should ensue.
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N. Collaborative Activities of CIAT* With

National and Regional Institutions in the Caribbean:

Proposed Strétegy
(Gustavo A. Nores)

Introduction

The urgency to develop improved food production-technology in the tropiecs
led to the establishment of the International Agricultural Research Centres
to serve and complement the actions of national agricultural research and
development .institutions. The Consultative Group for International Agricultural .
Research (CGIAR) was formed in 1971 to provide a mechanism for mobilising broad-
based financial support for the international centres. Although four inter-
national .centres had already been formed and were being supported at that time,
creation of the CGIA signified the desire of donor agencies to continue long- '
term support of agricultural development in the tropics through a co-ordinated
international centres' mechanism. A total of nine research centres (IRRI,
CIMMYT, IITA, CIAT, CIP, ICRISAT, ILRAD, ILCA and ICARDA) and four research/
research support institutes (IBPGR, IFPRI, ISNAR and WARDA) exist today.

Upon proposals by the Centre's Board of Trustees and acting on the advice
of its Technical Advisory Committee -~ a panel of top~level scientists which
broadly oversees the technical programme of the Centres ~ the CGIAR has
approved the mandate of the individual centres and institutions so they com—
plement each other in commodity coverage, geographic scope and institutional
role. Within this arrangement covefing'most staple food crops in the tropics,

CIAT has global responsibilities for common beans ((Phaseolus vulgaris) and

cassava (Manihot esculenta), and regional responsibilities in Latin America

and the Caribbean for rice and tropical pasture species for acid-infertile

soils. This paper aims at presenting and discussing CIAT collaborative research
activities on these four commodities in the Caribbean region, and at analysing
current limitations and the proposed strategy, with the main objective of

benefiting from the comments of all workshop participants.

b Centro Internacional de Agricultura Tropical
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" Objecti=a and Role of CIAT

CiaT's objectives are:

"To generate and deliver, in collaboration with national
and regional institutions, improved technology which will
contribute to increased production, productivity and
qualicy of specific basic food commodities in the tropics -
principally countries of Latin America and the Caribbean ~
thereby enabling producers and consumers, especially those
with Llimited resources, to increase their purchasing power
and improve their nutrition,"

This statement was developed to provide a condensed overview of
CIAT's philosophy and operating objectives. While the Centre expects
to be flexible in responding to future needs for agricultural product-
ion technology, the statement's points should be applicable over
future years.

CIAT plans to continue concentrating on the generation and transfer
of agricultural technology. This does not negate the importance of
institutional, social and polifical changes, but does imply a confidence
that modern science and technology c¢an contribute significantly to
solving Eood production problems.

The statement of objectives emphasises the Centre's strong
conviction that accomplishing the desired results involves strong
collaboration of national, regional and international agencies.

Effective agricultural research is a continuum encompassing
activities from conducting basic research to monitoring farmers' adopt-
ion of improved varieties and cultural practices. This research
continuum includes many interacting institutions conducting basic and
applied research and extension activities. National agricultural
research institutions and the international centres play important roles
in this insritutional complex.,

O0f the various instituticns in the research concinuum, none is
more important than the national agencies involved in agricultural
research and development. Only through strong national programmes can
the new technology be jointly déveloped and evaluated under varied
local conditions, modified as necessary and transferred to farmers

along with the essential support services required to make the tech-
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nology useful. CIAT strives to maintain cordial and productive coliaboration
with its primary partners, the natiomal institutioms. Moreover, the Centre
works to strengthen the capacity of these institutions to carry out their
functions as full and effective partners in the research continuum,
Complementarity and co-operation are basic premises of the strategy.

It is essential that national programmes be strengthened and that inter-
national centres be invelved in only those activities in which they have a
clear comparative advantage and can most effectively provide a useful service
to national programmes. CIAT's role in helping overcome technological .and
institutional constraints in its mandate commodities must be examined in this
context.

Figure 1 displays the agricultural technelogy development process as
four successive but inter-related stages = basic research, applied research,
adaptive research and production. It 4also indicates the approximate extent
to which CIAT and its principal counterparts, the national institutions, are
involved within the process. Given CIAT's place between the more basic re-
search institutions and collaborating national programmes, the Centre's
activities must take two directions. First, CIAT must relate its technology
generation efforts to developments in basic research conducted by other
institutions.

Second, all of CIAT's interlocking activities, whether in research or in
international co-operation, must be designed to support and supplement collabo-
rating regional and national research/development institutions.

While there are understandable pressures for national institutions to
spread .their research efforts over a broad range of export, plantation and
food commodities, the international centres concentrate on basic foods, and
because of the division of labour among individual centres, have the luxury
of devoting their efforts to only a few commodities. Thus by working with
only a few crops, CIAT can make more rapid progress in developing technology
for these commodities.

The Centre's role in relation to the four commodities of its mandate must
aim at being additive and complementary as well as stimulative and catalytic.
Explicit- rewgnition must be made of the role and activities of all national,
regional and international institutions operating in a given region. This
is particularly true in the caée of the Caribbean. Avoiding unnecessary

duplication among the many institutions operating in the region certainly will
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ducting mestly adaptive
research based on the r
own applied research o
the technology developed
by others including
International centres.
National imstitutions and
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is developing new hybrid
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allow for a more cost-effective utilisation of the total limited resources
available, CIAT's activities in the region, and theyproposed strategy for
the future, should be analysed within the existing institutional context,

Having analysed CIAT's nature, objectives and rcles as we see them, let
me now briefly summarise past activities in the region in order to be able to
identify the limitations to be overcome through future collaborative activities,

Summary of Past and Current Activities

Collaboration with national and regional programmes could be expressed in
terms of research (via germplasm transfers and evaluation), and training and
information/documentation activities aimed at developing and consolidating
research capabilities and research networks,

Germplasm Development and Evaluation

Analyses of production constraints of CIAT's commodities have indicated
that of the possible research strategieé, the largest impact on production
would be generated by increasing the availability of improved germplasm
adapted to environmental conditions and prevailing production systems, CIAT is
involved in technology generation based on collection, customised development
and supply of new germplasm, Development of non~site-specific agronomic
components are co—ordinated with germplasm development activities, Site
specific agronomic components are the responsibility of national programmes,

Table 1 summarises the number of accessions of beans, .cassava (clones).
and tropical pastures from CIAT's germplasm bank sent upon request to collaboe
rating institutions, Table 2 summarises the number of specific nurseries of
beans, cassava, rice and tropical pastures sent to countries in the region for
~ evaluation. Results of these nurseries are normally evaluated jointly by
national (or regional) programmes and CIAT scientists in special visits to the
trial sites and in the periodic network workshops held at CIAT headquarters,

Even though the figures are significant, there is a long route to. be covered
inasmuch as all countries in the region have not been covered nor have improved
varieties as yet reached, farmers' fields in significant magnitude although
these are a few outstanding exceptions. Rather than listing the advances made
through the collaboration between CIAT and the national and regional programmes
in the Caribbean, and the ones to come from present collaborative activities
which are indeed many and obvious to those of us familiar with these activities,
I have purposely decided .to emphasise in this presentation the need to strengthen

and reorient them through more effective regional mechanisms of co-operationm,
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TABLE 1; NUMBER OF ACCESSIONS FROM CIAT GERMPLASM BANK
SENT TO CARIBBEAN COUNTRIES. 1978-1982

Country Beans Cassaval/ Tropical Total

Pastures
Barbados 8 8
Cuba 302 179 133 614
Curacao 6 6
Dominica 2 2
Dominican Republic 658 46 704
Grenada 15 15
Haiti 29 88 117
Jamaica 15 15

St. Lucia 3

Trinidad and Tobago 1 1
Virgin Islands 32 32
Total Caribbean 1,010 YL 133 1,517

- Clones




TABLE 2: 'NUMBER OF NURSERIES/TRIALS AND ACCESSION/VARIETIES INCLUDED

Total Caribbean

Countries l"-Rice' Tropical Pastures Total
Trials,.‘Varieties[fTrialé_f‘Liﬁeé_"Trials Accessions Trials  Accessions
Belize 5 109 57 1,779 1 28 63 1,916
Cuba 17 256 43 1,819 5 130 65 2,205
Dominican
Republic 18 243 29 1,883 132 52 2,258
| Guyana 68 2,942 1 28 69 2,970
Haiti 11 126 27 1,203 38 1,329
Jamaica 8 110 8 110
Suriname . 10 495 19 11 514
Trinidad + Tobago 3 33 38 5 71
62 877 234 10,121 15 375 311 11,373

~86T~
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Building Human Capital

A central strategy of the Centre since its begirning has been the

strengthening of commodity research groups within national agricultural
research institutions. By providing research training opportunities,
CIAT can make an important contribution to strengthening its national
counterparts, At the same time, training provides an efficient vehicle
for the transfer of improved research and production technologies.
Insufficient qualified manpower is one of the most serious limiting
factors in development of new teéhnology, Available data support the
belief that many countries in the Caribbean have a low level of human
resources available for research and extension, in relation to the

value of agricultural products produced and consumed. Major
responsibility for multiplying trained agricultural scientists continues
to lie with universities in the region. Providing scholarships for
advanced degree training should remain the responsibility of national
programmes with the support of donor institutions. Some research
institutions, particularly universities, emphasise academic, publication-
oriented disciplinary research. This affects the orientation of
professionals trained in these institutions. Joint efforts emphasising
problem-solving, production-oriented, interdisciplinary research, can
demonstrate that practical research is also highly stimulating and
intellectually rewarding. CIAT has a comparative advantage in providing
postgraduate training in specialised commodity areas and helping in-
crease the available human resources in these particular areas.

Tables 3, 4 and 5 summarise the number of professionals from the
region trained at CIAT since 1971, Even though numbers are significant,
and in balance with the population of the region vis-a-vis the rest
of Latin America (see Table 6) present needs exceed them by far.

This is due to a number of reasons among which, institutional and job
instability are, no doubt, the most important ones,

Information and Documentation

The linking of individual researchers and research groups through
the establishment of research networks is a major mechanism for creating
and maintaining research and development momentum for any given commodity.
Commcdity based research networks not only facilitate the exchange of

information and materials between natlonal and international levels, but



TABLE 3: NUMBER OF PROFESSIONALS TRAINED IN POST-GRADUATE COURSES
AND IN-SERVICE AT CIAT, 1969-1983.
1969 7 7

Country 1976 . 1977 1978 . 1979 .. 1980 1981 1982  1983% Total
Belize 4 3 1 3 11
Cuba 10 15 11 18 2 6 62

Dominican
Republic 29 5 9 20 8 7 15 5 98
Guyana 3 1 2 1 2 -9
Haiti 1 7 2 15
Jamaica 1 1 1 2 5
Suriname 1 1
Trinidad + Tobago 1 5 56
Total Caribbean 34 7 25 45 27 27 30 11 2@7
Total CIAT 667 186 285 301 266 212 214 126 2,257
% Caribbean 5.10 3.76 8.77 15.00 10.15 .12.74 14,02  8.73 9.17

January - August 1983

—002-



TABLE 4: NUMBER OF PROFESSIONALS TRAINED IN POST-GRADUATE COURSES
AT CIAT BY COMMODITIES, 1971-19832/

Country Beans Cassava  Rice | Tropical Seeds  Other  Total
Pastures |

Belize 1 3 4 2 i 11
Cuba 13 12 9 20 5 3 62
Dominican S
Republic 16 18 6 16 22 20 98 2
Guyana 4 2 1 2 9 |
Haiti 3 4 4 1 2 1 15
Jamaica 1 3 5
Suriname 1 1
Trinidad + Tobago 1 3

Total Caribbean 33 39 25 42 42 26 207 -

Total CIAT 449 410 277 411 318 392 2,257 .

% Caribbean 7.35 9.51 9,03 10,22 13.21 6.63 9.17

= January - August 1983



TABLE 5: MAN/MONTH OF PROFESSIONALS TRAINED AT CIAT
FROM CARIBBEAN COUNTRIES

1969

A YA

Country 1976 1977 1978 1979 1980 1981 1982 1983  Total
Belize 10 15 6 4 35
Cuba 21 62 56 66 6 20 231
Dominican Republic 248 39 24 52 31 23 38 17 472
Guyana 4 2 2 1 3 12
Haiti 12 10 22 8 52
jamaica 4 1 2 3 10
Suriname 1
Trinidad 1 7

Total Caribbean 268 42 58 142 115 97 62 37 821

January - August 1983
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™:RTE 6: CARIBBEAN POPULATION, CCUNTRIES

AND ISLANDS, 1980

Country Population
'000 Persons %

Antigua 75 0.27
Bahamas 230 0.83
Barbados 252 0.91
Belize 162 ) 0.58
Cuba 9,970 35.84
Dominica 83 0. 30
Dominican Republic 5,947 21,38
Grenada 111 0.40
Guyana 884 3.18
Haiti 5,809 20.88
Jamaica 2,172 7.81
Montserrat 12 0.04
Netherlands Antilles 267 0.96-
St. Kitts 74 0.27
St. Lucia 118 0.42.
St. Vincent 97 0.35
Suriname 491 1.77
Trinidad + Tobago 1,062 3.82

Total Caribbean 27,816 7,56_

Total Latin American + Caribbean 368,138 100.00

SOURCE: Celade.

"Boletin Demografico™.

Centro Latinocamericano de Demograf{;,
Afio ¥IT. No. 24.

Santiago de Chile, Julio de 1979.
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alsc serve to traﬂa:er tachnology between national programmes.

Appropriate backstopping of networks through production and distribution
of information and documents plays a key role in their development and consoli-
dation. CIAT develops and produces technical message packages that include
the following series:-

(1) Technical annual reports; publications that describe CIAT

and network research advances in each commodity.

(ii) Periodic commodity networking oriented news letters.

{(iii) Technical publications, including conference proceedings,
monographs, production manuals and field problems guides,
aiming at providing relevant technical information to
networks participants and interested professionals.

(iv) Audiotutorial units on specific relevant field problems

and methodologies. These units have proven to be highly
efficient communication means for reaching larger audiences
of researchers, extensionists and students.

In addition, documentation services provided to subscribers include
periodic publications of pages of contents of journmals, periodic publications
with abstracts per commodity, and literature search services.

Table 7 summarises the distribution of these materials in the Caribbean
countries.  Again, even though the numbers are large, we feel that there must
be a larger relevant audience yet to be reached with selected materials.
Identification and updating of such audience could be best done in collaboration
with national and regional institutions through effective and continued net-
working.

Commodity Research Networks

In agriculture, joint and co-ordinated research efforts around common
problems in various locations provide for much more significant advances than
individual research projects in a single location. This is particularly true
in the case of rainfed agriculture and in uncontrolled environments (e.g. with-
out plant protection and high fertility treatments). These gains are commonly
labelled "economies of scales."

While there are significant economies of scale to be gained through
commodity based research networks, some of these economies could be lost when

networks become too large and deal with many different problems. Scientdists
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NUMBER OF PERSONS AND INSTITUTIONS :¥CLUDED

IN THE DISTRIBUTION LIST OF CIAT PUBLICATIONS AND/

0B DOCUMENTATTION SERVICES, SEPTEMBER, 1983

Country Exchange Free Distribution List Total
Spanish  English Subtotal
dntigua 2 2 2
Barbados 2 6 8
Belize 1 15 15 16
Cuba 18 129 5 134 152
Dominican Republic 13 132 134 147
Guadeloupe 2 1 2 3 5
Guyana 1 3 14 17 18
Haiti 1 7 18 25 26
Jamaica 2 2 17 19 21
St. Lucia 2 1 3
Suriname 3 9 9 12
Trinidad + Tobago 14 4 18 22 36
Virgin Islands L 1 1
Total Caribbean 59 278 110 388 447
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from most countries in Latin America and the Caribbean participats in CIAT's
gponsored research networks. While being very enthusiastic about network
accomplishments up to now, a felt need is shared among the participating
scientists to further decentralise the activities of these networks along common
technical problems, often assoclated with subregions. Even though homogeneity
of problems to be faced by network participants is the overriding criteria for
organising research networks, there are other conditions required for them to
operate effectively. The main ingredients for successful networking were
distilled in the Second Review of the CGIAR in 1981, and summarised by Plucknett
and Smithilas follows:
"Networks function effectively when:
‘(i) The scope of the research is well defined;
(ii) The problem is shared by all the participating countries;
(iii) Activities are restricted to a geographic region, thereby
facilitating communications;
(iv) Participating institutions are involved as equal partners;
(v) Each participant gains from the association and therefore
enthusiastically supports it;
(vi) Participating institutions have funds to collaborate fully;
(vii) The local institution has sufficient capability to provide
strong and enlightened scientific direction.™
Before presenting CIAT's proposed strategy for the Caribbean,I will attempt
to briefly analyse .some of the characteristics of the region regarded as 1limit-
ations to be faced in regional networking.
Limitations
The territorial status of many of the islands is regarded by some as
politically sensitive and limiting to the involvement of regicnal and inter-
national institutes aiming at supporting developing countries. While this may
be a political fact, it is also true that segregating such territories from
collaborative agricultural research will not solve the political problem but
rather increase existing distances. Furthermore, to the extent that the home
country is willing to support agricultural research activities in the respective

territory, the overall network could benefit from their scientific participation.

- 3/ Networks and Networking in the CGIAR, Draft 22 July 1983, To be
included in the 1983 CGIAR Integration Report.
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From the ra2chnical point of view CIAT, as a2 non-po??vigal institution,
does not regard the political status of any island or territory as a
limitation, provided that the network co-ordinatfon is hosted by a
regional research institution.

The wide heterogeneity in country size and in degree of develop-
-ment of national research programmes is viewed by many as a limiting
factor of networking. In my view this is not a serious limitation,
provided that the above set of conditions are met, particularly number
6. That is, either the respective country or a regional institute
must fund the in-country research activities independently or the net-
work in order to provide for the desirable partnership environment.
The fact that some countries can contribute their experiences and
knowledge to the network in the benefit of others is, after all, one
of the main objectives of networking. The network should, however,
provide opportunities for everybody to have ner gains and for this
even the smallest participant national programme should contribute
with its research.

Effective communication is a necessity in networking. Different
languages could be a barrier to full participation of scientists that
are not fluent in the network's official language. Two or more
official languages are feasible but rather costly. I am not suggest-
ing that a common language should be the criterion to define the
scope of the network, but rather commonality or reasearchable problems.
A common language will facilitate communication and thus it should be
an additional criterion to be considered. Decentralised sub-networks
by language, with strong links are alternatives that merit considerat-
ion. CIAT's dual language policy - Spanish and English, helps in
this regard.

Country membership in regional institutions such as IICA, CARDI
and University of West Indies - UWI, wvaries. This is sometimes
regarded as a potential limitation in the ability of such institutions
to serve in co-ordination roles for regional network activities.

These limitations must be overcome to avoid duplication of efforts and
dilution of activities and resources. Competitiveness among bi-
lateral programmes, regional and international institutions is some-

times healthy for them, but no doubt diluting for national programmes
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that have only limitad human resources to devote to the many goals and tasks

before them. When the plan of work of these institutions invoives the same

commodity{ies), co-ordination of these efforts into a single thrust is erucial.
Finally, a fact to be faced is that not everyome of the CIAT mandate

commodities is important in every country. Undoubtedly, a given commodity

is of more immediate or potential importance in some countries than in others.

The comparative production advantages of each country, and its assigned research

and crop development priorities, need to be fully recognised by the organisers

of each commodity network. After all, there is plenty of room for specialisaticn

and trade within the region. The current balance of trade problems faced by

most countries in the region could conceivably be managed by diversifjing

agricultural production, with each country speclalising in those commodities

for which it has comparative intra-regional trade advantages vis-a-vis the

other countries. As in the case of sugar cane, total specialisation is

highly risky, but aiming at full self-sufficiency in all commodities, even where

feasible, could also be rather inefficient in social terms.

Proposed Strategy: A Summary

CIAT aims at decentralising the existing Latin American and Caribbean
networks it sponsors into four regional commodity research networks for beams,
cassava, rice and tropical pastures. These Caribbean networks are to be
conceived and developed jointly with regional imstitutions in close consultation
with interested national programmes. These networks are to be initially
arranged around previously identified common production constraints aﬁd problems,
and grow in geographic scope as research advances, .They are to be based
around existing institutional, human and infrastructural resources, and be
guided by principles of comblementarity and additiveness, in order to be
catalytic, stimulative and cost-effective.

The networks' co-ordination should be based at a regional institution in
a location (a) easily accessible to all participating countries by air travel;
(b) where there exists an ongoing regional and/or national research programme
with reasonable government support and trained personnel, and (c) where
environmental conditions are veasonably representative of production. zones in
the region. The network co-ordination should operate under the policies and
orientation of a Steering Committee formed by one representative from each co-
sponsoring institution including CIAT and by scientists selected by the

initial group of network participants.
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The nstitutiors co-sponsoring the network should be able to
commit their cown funds/rescurces to network support activities. CIAT
could as:zume responsibilities for short courses training, specialised
in~gervice training and post-graduate dissertation research at CIAT,
In addition, CIAT could provide some information and documentation
services to network participants, Besides backstopping support of
specialists from its commodity programmes CIAT would provide for
Interlinks with the other regional commodity networks. Given CTAT
headquarters location and the limited number of flights from Colombia
to the region, there is a need to post liaison scvaff to service the
different propoesed commodity networks in the region. Backstopping
field consultation visits of specialists from CIAT commodity prog-
rammes could then be better organised by the respective liaison staff,
The remaining activities of each network should be funded through
a long-term special project. The project should provide, in general,
sufficient funds for:
(i) A CIAT research scientist with appropriate support
staff to conduct collaborative research in selected
locations and act as liaison with CIAT programmes;
(ii) A few degree training (MS level) fellowships;
(iii) Opportunities for specialised in-service training;
(iv) Short regional courses;
(v) In-country commodity production courses;
(vi) Full workshop and multi-locational workshops;
{vii) Publishing workshop proceedings, monographs and
production manuals;
(viii) Strategic research support of high region-wide
interest with immediate application in several
councries integrating the network; and
{(ix) Travel for a few short—term consultants from
participating and other institutions.
Conclusion
It is withlnCIAT'scﬂjectivesand mandate to assist and foster
national research programmes in the Caribbean in beans, cassava, rice

and tropical pastures. We believe that we have a lot more to offer
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than hitherto in tevws of improved germplasm, new germplasm custom—developed
for overcoming the major production constraints in the region, in post-graduate
training opportunities, in short courses, in-service specialised training and
dissertation research, and in reinforcing and backstopping research, and net-
working activities through opportune information and documentation services.

We also believe that the most cost-effective and appropriate way to
capitalise these possible contributions and to achieve a high degree of research
co-operation in the region is through the decentralisation of the existing CIAT
spdnsored networks into, in this particular case, commodity research networks
for the Caribbean, jointly sponsoring them with regional research institutions.
Last but not least, inasmuch as CIAT is a donor funded institution, and ths
proposed strategy implies additional activities, we can only commit to this end
a similar amount of resources to those currently dedicated to the region, and
thus, special project funds ought to be sought for this specific purpose.

We look forward to your suggestions,
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0. The %..: of the Universities in Developed Coun. .:

in the Agricultural Research Activities

0f Developing Countries
{Dr. Denis G. Howell)

For a great many years now and indeed almost going back to the
immediate decade following the end of World War II, and with it the
progressive end of the colonial era, the role of the universities of
developed countries in promoting development in the Third Werld is
clear and obvious., With the coming of independence and the withdrawal
of expatriate colonial officers, the need to replace them with native
competence became a top priority issue. In a number of instances this
eventuality had been anticipated by some of the more enlightened colonial
powers as witnessed by the earlier creation of indigenous universities
in a number of colonial territories. Indeed the University of the
West Indies is probably one of the best examples of this.,

However, it became quickly apparent particularly in the fifties
and sixties that very much more had to be done. New universities had
to be created and existing ones strengthened across a wide disciplinary
fyont. Agricultural faculties featured quite prominently; and properly
so, in considerations of this kiid, Bilateral arrangements were
negotiated and funded usually under the aid programme of the developed
country concerned. This involved development of specific projects,
the secondment of expatriate faculty, the training of counterparts and
the provision of capital resources. Fellowship programmes sponsored
by the international agencies also played a very considerable role and
as indeed did those of some of the treaty organizations. All this is
of course well known to those present and no useful purpose will be
gerved at this workshop if I merely recite a catalogue of past achieve-
ments.

It is my view that we are now moving into a second stage in this
overall programme, the second act if you like, and one which is .
principally concerned with consolidation, the development of durable

relationships both personal and institutional, and which clearly must
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include the promotion of scholarly and research activity,

Universities are built on schelary competénce which can only come about
as a result of Indigenous endeavsurs crganized'and financed as circumstances
allow from both within and without. Thiz is the stage we are now at in many
of the universities in the developing wcrld and one which can be considerably
helped by the development of relaticonships with institutions in the developed
world which have related c¢r similar programmes. These relationships are
facilitated of course if language and cuiture are similar, and clearly Canada

and the Caribbean afford a good and practical example of how these relation=-

ships can be promoted in a very real and practical manner. Furthermore, there

igs a growing desire on the part of universities in the developed world to

promote relationships of thies kind, since, in many instances, international

activity now features as an integral part of their own programmes. For example,

at my own university an internaticnal dimensicn is included in its stated aims

and objectives from which T quote:
"The University has repeatediy affirmed its intention of making
such contributions toward the welfere ¢f cther peoples, and to
international peace and understanding, as its capabilities might
permit. This affirmation has come from the realization that in
our interdependent worid what happens anywhere Ls eventually re-
flected everywhere. We who have been more fortunate materially
than most have an cbligation ro help others in such ways as they
may desire when we believe we can de s constractively. It is
implicit in this purpose that every segment of the University
should contain in its astiviries such internaticnal content as
may be apprcpriate for its overall objeccives."
"If there is any one lesscn tc be learned from past experience
in technical assistance programmes it iz that they succeed only
when developed within thé context of the culture and needs of
the recipients. Adaptation tc that context is the primary
responsibility of socisl sciences and humanities, which must
play a vital vole in identifying the ways and means in which
technical assistance can be harmonised with indigenous values
and ways of doing things, lest this help in the end by only
being destructive. Thiz is no less true in the international

field than we have found it to be in the resoclution of our
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dome=:ic problems,"

"The internatiomal enrichment of pur own campus life

must, however, go far beycnd whai we receive from our

foreign guests and the experience of cur members who

have been involved in technical assistance, A pervasive

international content in the curviculim can be achieved

only when faculty members make a conscious effort to

include it wherever appropriate in our instruction.

This really is not something which can be decreed; it

happens naturally only az faculty members genuinely

believe that all knowiedge is universal and that all

men and all cultures have something imporcant to say

to everyone. If teachers can help thelr students to

find this out for themselves, they will also have helped

them to find the common humanity in all men, as well as

the stimulating and rewarding diversity in human cultures

and experiences."

This was written in 1972 and has been recently confirmed and
strengthened.

The essential ingredient nacessary for successful bilateral
relationships must be a manifesc desirez on the part of the university
" in the developed country so to do. While the enthusiasm of
individual faculty is esgential, ‘without strong institutional dedi-
cation, then relationships of the kind we are discussing at this work-
- shop will lack the most wital element on which their success depends.
‘Furthermore, within the framework of university faculty policies for

such matters as promction, tenure and merit, salary increments, etc.,
international activity must be considered as part of the faculty
member’s proper activity. How often have we heard that Professor X
has suffered at the hands of his departmental colleagues who usually
constitute the body adjudicating as to his future because he has been
"too heavily" involved in inteinaticnal activity. Thus, the two
essential ingredients for a successiul relationship between a
university in a developed country and & counterpart institution in a
developing céuntry are firstly & deilared institutional commitment :
and secondly, but equally important of course, a-cadre of dedicated.

faculty members.
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I would like t. __.:rn now to a consideration of what I perrz:ve to be the
three essential phases in developing an ongoing scholarly and research relation-
ship. The first phase involves the training of counterpart faculty and the
acquisition of familiarity with the problems of the developing country by the
institution in the developed country, The second phase involves the identi-
fication and execution of specific research programmes. The third phase is
one designed to ensure that the fruits of that research get into the hands of
the farmer which often means the smallholder or peasant farmer.

€i) Phase I of Research Relationship

In general, and in most instances, this first phase is well

underway, and in a number of instances, has been accomplished.

We thus find in a considerable number of agricultural facilities

in developing countries that we now have a significant group of
well-trained young faculty members. These have received training
through a multiplicity of aid and sponsored programmes in the U.S.A.,
Canada, the U.K., Western Europe and Australasia. Indeed, in one
or two instances, universities in the more advanced developing
countries are taking in people from other developing countries fox
post-graduate study. I was recently in Malaysia at the agricultural
university there and was delighted to learn that its veterinary
faculty was now taking young people from Indonesia into its Master's
programme . Canada contributed substantially to the development of
the veterinary faculty in Malavsia, and it is most gratifying to see
the great progress which has been made in the ten years that have
elapsed since its inceptiom. I am sure those present here today
will be able to cite similar instances.

What of the problems that have been encountered in carrying out
this phase? First and foremost we have to look at the quality of
the basic education and language capability in the individuals concerned.
In other words, we have to ensure that there is a basic level of
education in both a technical and cultural sense. In many instances
this has not been so and has resulted in frustration and a lack of
willingness on the part of departments in the host country to take
further nominees. .If this seems likely and it has to be avoided,
then the secondment of host country faculty to the institutions con-

cerned may be an essential first step since the quality of the
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taccalaureate programme frbm which the trsi-ees will be drawn
has to be appropriate if a successful programme is to be con-
cluded. Language can be a problem although it is probably

of little concern in relationships between countries where
English is the first or second language. However, where it
is not, then appropriate steps have to be taken. At some
universities in developed countries English as a second
language is taught and in a way which can be specifically
directed to the needs of the individual concerned. Concordia
University in Montreal, Quebec, has developed such a programme

to a high level of sophisticationm.

Phase II

This is the phase at which in many instances we are now
at, and is at the heart of the matter with which this work-
shop is concerned. It is a difficult one, particularly at
the present time. Research costs money and university budgets
are extremely tight, particularly in the research sector.
Furthermore, a more conservative attitude is gaining ground
in many industralizad countries which eipects that their own
aconemic problems will veceive priority when it comes to
mission- oriented research. I have recently been involved in
a United Nations—sponsored programme to develop an International
Centre for Genetic Engineering and Biotechnelogy - the ICGER,

0f the seven economic summit powers - Italy is the only one
who has agreed to support it - the others preferring to put
their resources into their owm national laboratories.
Regrettable but understandable! ,Fortpnately, in most
industrialized countries and I am including Canada in this
category, specific steps have been taken to promote research
activity in the developing world. Canada is alsoc one of the
very few who has taken positive steps in this direction.

I am of course referring to the International Development
Research Centre - the I.D.R.C. Most here today will be
familiar with the work of the I.D.R.{. However, it is so
important to the matter in hand that any paper on this subject

must include more than a passing reference to it.
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The Cent:=z wzs established in 1970, is national ig “:2 charter and
financing but international ingofar as its policies and programmes
are concerned. Policy is set by its twenty-one person board, ten
of whom are non-Canadian. The universities are well represented

on the board. The objectives of the Centre are:

"to initiate, encourage, support and conduct research

into the problems of the developing regions of the

world and into the means for applying and adapting

scientific, technical and other knowledge to the

economic and socilal advancement of those regions, and

in carrying out these objectives, (a) to enlist the

talents of natural and social scientists and technologists

of Canada and other countries; (b) to assist the

developing regioms to build up the research capabilities,

the innovative skills and the institutions required to

solve their problems; (c) to encourage generally the

co—ordination of international development research;

and (d) to foster co-operation in research on development

preblems between the developed and the developing

‘regions for their mutual benefit."”

The €entre does not carry out In-house research, but it supports
and promotes research in developing countries and more recently joint
research between developed and developing countries. The latter
aspect is a new I1.D.R.C. programme and one which, I believe, will
very strongly promote the kind of relationships we are discussing
today and I wish to refer to it more fully. The following is an
extract from its promotional literature:

"At the United Nations Conference on Science and Technology

for Development (UNCSTD), one of the proposals made by the

developing nations was for '"the application by industrialized

countries of a portion of their domestic research and develop-

ment capacity to the solution of developing country problems.”
In the context of that proposal, developing countries urged
that "direct linkage should be established between the
research and development systems of developed and developing

countries through co-operative arrangements."  Canada's
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ponse was to pledge additional funds - on top of

-~

he axisting official development assistance budget -

to such a programme of linked research. 3ecause of

its unique structure, experience, and credibility in

the field, I,D.R.C. was invited by the Govermment of

Canada to serve as the "focal point" for this new

activity. It was stressed that this was to be an

additional respongibility that would in no way divert

the Centre from its primary emphasis of supporting

developing countyry research."

Since the programme came into being in. 1980 some forty projects
totalling 3.9 million dollars have been funded. These have all
been jointly carried out by Canadian universities acting in partner-
ship with a sister institution in a developing country, and matters
related to agriculture and food have featured quite prominently.

In preparing this paper I naturally turned to the most recent I.D.R.C.
annual report and I was pleased to read the following:

"The Latin America and Caribbean Regional 0ffice (LARO)

services a reglon made up of 32 countries with a

population of some 300 million people. In its most

recent report, LARO states that the most pressing

research needs are being found in the food and energy

sectors. Since 1970, I.D.R.C. has supported 527

research projects in this region, totalling more than

$70 million. The projects undertaken by the

Agriéulture, Food and Nutrition Sciences Division (AFNS)

have concentrated on two programme areas within the

region; animal sciences and crops and cropping

systems. The latter has contributed teo changing

traditiomal agricultural research that has predomina-

ted 1in the region and has tended to limit the

appreciation of the farmer$' environmentrand reality.

The cropping systems appreach favoured by I.D.R.C,.

substantially increases the possibility of addressing

the farmers' problems more directly.'



-218~

In drawing attention to the significant role which Canada and the I.D.R.C.
is fulfilling, it wouid be churlish not to mention some of the activities of
other major donor countries. For example, we have the Title 12 programme of
the United States, which is destined to enhance the capability of U.S.
universities in agriculrture and food as related to development. The Overseas
Development Ministry of the U.K. provides funds for British universities who
have joint programmes with the International Agricultural Research Laboratories
and the Netherlands has a programme designed to foster relationships between
its universities and those of developing countries. The programme of the
Swedish Agency for Research Co-operation with developing countries (SAREC)
encquréges Swedish researchers who wish to work in co-operation with developing
countries, ,

In discussing the mechanisms available to us in delivering what I have
described as Phase II, I must draw attention to a further Canadian activity,
namely the International Development Office (I.D:0.) of the Association of
Universities and the. College of Canada (A.U.C.C.0.) The I.D,0. wés created
in 1978 to foster and promote the desires of Canadian universities in develop-
ment programmes. Most Canadian universities have named a responsible officer
to act in a liaison capacity with the I.D.0., and with the Canadian International
Development Agency (C.I.D.A.}. As Michael Oliver, the Director of the I.D.O.
said in the preface to the I.D.0. Directory:

"Universities are one of Canada's most valuable sources of new

ideas and qualified manpower. Not only do'they share with their

counterpart institutions in the Third World, but they also stand

to gain unique insights from collaborating with men and women from

countries undergoing profound change. The understanding and

mutual respect gained through the process of sharing knowledge

and learning can only further the basic goals of development

efforts everywhere,"

Now, what of the Canadian universities themselves? How are they
developing an appropriate scenario? Clearly I am most familiar with my owm
institution at Guelph where in 1970 due to the wisdom of its then President,
the Centre for Intermaticnal Programmes was established to co-ordinate its
international activities. This Centre has grown considerably since then and
has developed linkages not only with C.I.D.A., and the I.D.R.C., but with the
World Bank, Asian Bank, Inter—American Development Bank and with the Inter-

American Institute for Co-operation in Agriculture (I.I.C.A.). Incidentally,
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I.1.C.A. hze recently opened apn office in Ottawa and we can assume there
will be incressed activity between Canadian universities and those in
Central and South America. Three other Canadian universities have
centres compzarable to that at Guelph; at McGill in Montreal, at
Carlton in Ottawa, and at Dalhousie in Halifai.

Thus we have a growing scenario for the effective exécution of
Phase II and I naturally am proud to report on the notable efforts of
my own country in thils context.

In considering this matter I would draw attention to an excellent
publication by the Science Council of Canada dated August 1980,
entitled "Partnership for Development™ written by my friend and col-
league William E. Tossel of the University of Guelph. It describes
the role of Canadian universities in this respect and in its foreword
written by the Executive Director of the Science Council of Canada,
there appears the following statement:

“"The universities (of Canada) can play a major role by

assisting pecple in the developing countries to acquire

the scientitic and technical skills necessary for self

reliance on food, provided the universities' scope of

expertise includes familiarity with the needs of

developing countries."

(iii) Phase IlI

It is this phase which must give us the chief concern
since without its successful implementation all our efforts
are pointless. A comment of this kind is not without sub-
stance and equally applies to developed countries. Some
vears ago at the annual price review conducted between the
U.K. Ministry of Agriculture, Fisheries + Food and the
National Farmers' Union, the Minister of Agriculture attempted
to defend his proposals by drawing attention to the consider-
able sums of money being spent on agricultural research only
to receive a rejoinder from one of the farmers present "What
research?"” How many times have we heard comments to this
effect? I would like to submit that the agricultural
facilities at our Canadian universities with their long

history in extension have a growing role in this overall con-



~220-

text and I would like to see priority attention being paid to eﬁploit-

'ing this competence to the needs of developing countries. Canada,

. strange as it may seem, is essentially a country of small farmers and
particularly is this so in my own province of Ontario, where the
University of Guelph provides a considerable gﬁtensiqn service to the
farmers of the Province as part of a contractual situation with the
Ontario Ministry of Agriculture -+ Food (OMAF). I have had discussions
with the World Bank and the regional banks on this topic and I suspect

that we shall see considerable attention being paid to it by the banks
when it comes to providing loans for sectorial development in agriculture.

What we therefore need now.is to build up adequate eﬁtension

services which will ensure that the fruits of research do indeed reach
the farmer. In a number of instances of course this is under way,
but in my view we have a long way to go. It requires the training

of extension workers, the preparation of promotional material, the
effective use of the media and, most importantly, the ability to co-
ordinate the overall programme of research. This may involve the
setting up of appropriate administrative structures such as research
councils, agricultural co-ordinating committees, etc. It may
alsoinvolve training in research management to ensure an optimal use

- of research resources, an attribute sometimes lacking even'in‘deﬁeloped

countries,

In this context a recent Guelph development will be of interest
namely the Developing Countries Farm Radio Network (DCFRN)., This
programme which is a joint effort of C.I.D.A., the University of
Guelph, and the Massey Ferguson Corporation inveolves the preparation
of radio tapes on a variety of topics which are then sent to local
farm radio broadcasters in a number of languages, It 15 an eiciting

programme and one which has been well received.
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P. The U.S. Department of Agricult.sz and
‘ Agricultural Research and Management
in the Caribbean
(Douglas Coutts — USDA*)

Under the recently approved CaribbeanlBasin Initiative (CBI), the ﬁ.S.
Department of Agriculture (USDA) wiil make a concerted effort to:
(i) Promote increased regional understanding of U.S., agricultural
health and sanitary regulations;
(ii) Provide téchnical assistance on plant inspection procedures
and on operation of fumigation facilities:
(iii) Offer tralining in enforcing health and sanitary regulations;
(iv) TFacilitate the involvement of U.S. agri-business in the area
through investment missions and the collection of information on invest-
ment opportunities and potential joint ventures;
(v) Expand agricultural training activities through special courses;
and '
(vi) Co-operate in developing agricultural research activities in

the Caribbean.

Specifically, the last two points are discussed below:.

Caribbean Research

The Tropical anq Subtropical Agricultural Research Programme of the
USDA supplies the link between basic and applied research and technical
needs in the tropical and subtropical areas of the United States and its
territories. Funds for this programme are administered by USDA's Agri-
cultural Research Service (ARS), which co-operate closely with participating

land grant universities in the Caribbean and Pacific Basins.

For the Caribbean programme, policies are formulated by a National

Adminiscrative Group (NAG) chaired by the ARS Administrator or his

* The U.S. Department of Agriculture.
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designate, and comprised of USDA personnel, representatives from participating
universities in the Garibbean Basin including the University of Florida, Uni-
versity of Puerto Rico, and College of the Virgin Islands. The tropical and
subtropical research programmes are administered through the Caribbean Basin
Administrative Group (CBAG), Historic programme objectives for U.S. tropical
and subtropical research are:
(i) To develop, evaluate, and make available crop germplasm
resources for use in tropical and subtropical environments;
(ii) To develop optimal crop and animal production and protection
systems for the tropics and subtropics with special attention
to small farm needs;
{(ii1) To develop technologies for efficient use'and conservation of
soil and water resources in tropical and subtropical environments;
and ‘ _
(iv) To develop technologies for better handling, storage, processlng,
and export of crops in the tropics and subtropics.‘

This research programme is relevant to increasing food production in
developing countries throughout the tropical and subtropical régions of the
world. The Tropical and Subtropical Agricultural Research Programme is the
USDA's only independent legal authority for this type of work _

Because agricultural productivity is generally lower in tropical areas
than in temperate areas, there is a great need to expand knowledge on tropical
environments and productivity factors that are not now wéll understood, New
knowledge and new technology are necessary if we are to meet human needs on a
sustained basis without destroving the productive potential of tropical and
subtropical ecosystems.

Small Farms Research and Technology

As an example of this co-operation, there is an USDA/OICD-sponsored linkage

that supports a co-operative effort between the University of Nebraska, Oklahoma

State University, and the Institute of Agriculture in Colombia. Technical

assistance to small farms in Colombia is an important mission of this institute,

These small farms are defined as operated by one family living on and having

legal access to a farm having less than 20 hectares, less than 1.5 million pesos

in available capital, and providing at least 60 per cent of the family income.
There are approximately 1 million such farms in Colombia. The factors

and criteria used by farmers in selecting and adopting new teéhnology is an
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importart factor in the economic success and well-heing of these farm
families. Resources available to these small farmers varies signi-
ficantly between individual farms and geographical areas.

Data analysis on smzll farms techmology adoption has been com-
pleted and is near publication. The co-operators are currently
exchanging ideas on the research results and discussing altermative
programmes, including incentives to encourage adoption of advanced
technology. New technology-adoption research projects in the Rio
Negrec region and possibly in the Cauca Valley region will be initiated.

USDA/Agricultural Research Service (ARS) in co-operation with
Puerto Rico conducts agricultural research at the Mayaquez Institute
of Tropical Agriculture where emphasis is given to fruit, vegetable,
and grain production; winter nurseries; and tropical tick eradication.
Work at Rio Piedras focuses on effective soil, water, fertilizer, and
crop management systems for increasing vields. Plant disease and
insect control research is also conducted at Kingshill, St. Croix, in
co-operation with the Virgin Islands.

ARS also conducts or administers a $4 million programme on small
farms research which includes work on frult and vegetable production
and protection; production and protection of sheep, goats, and
swine; production systems; food processing and storage; and market
quality,.

The USDA Extension Service has educational programmes for small
farms in Puerto Rico and the Virgin Islands as part of ongoing work
aimed at providing educational assistance and extension information
to both small and large farms,

The Economic Research Service addressed small farms issues as a
part of a continuing assessment of the structure of U,S5. agriculture,
This includes research on the economic characteristics of farm
populations, with emphasis on dual on and off-farm work patterns.

Forestry research in support of small scale agriculture is
important also, particularly in water resource preservation. Areas
of research opportunity include improving woody plants adaptable to
the Caribbean environment, improving species to capture rainfall,
and opportunities to mix agricultural and forestry crops to increase

overall productivity.



The Internationsl Research Division (IRD) of the office of "uternatinnal
Co-operation and Development operates a "collaborative research” programme.
The purpose of the programme is to foster co-operation between U.S. and foreign
scientists in research areas of mutual interest, Elements cf collaborative

research projects would be as follows:

(1) Research idea or hypothesis;
(ii) A workplan to conduct interdependent research;
(114) A time frame of 1 to 3 years to conduct the workplan;
(iv) A commitment to analyse the experimental results;
() A commitment to present the experimental results and

conclusions to professional meetings and in scientific
publications. American and foreign scientists are
invited to prepare collaborative research proposals
incorporating these elements.

Training

Expanded training opportunities are envisaged through the Caribbean Basin
Initiative in areas, including research management. Two types of opportunities
are available:

{i)-. Regular ongoing training programmes held in the U.S.

(i) Custom-designed seminars or training courses held either in
Washington or in-country based on the needs of the universities,
institutes or governments requesting the course. A list of .
courses and other opportunities for research is attached.

A list of Technical short courses in Animal Science and Natural Resources,
Economics and Policy Planning and Formulation, Management, Education, Human
Resouxce Development, and Production and Techmoleogy is available on request.

In addition, Research opportunities for foreign agriculturists exist in
the fields of Biological Control, Plant Pathology, Forage Breeding Genetics,
Entomology, Livestock, Poultry and Engineering.

General Information on Research Opportunities

Research Opportunities

Opportunities exist for participation in research in over 200
subject areas, These opportunities are available both in USDA's
Agricultural Research Service laboratories as well as in other.
research facilities. This programme allows scientists from around

the world to update, increase, or refine their research skills while
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contributing to ongoing research. Participanfs will work along-—
side U.S. scientists on research projects in areas of mutual
interest. Examples of research opportunities are listed in the
following pages.
Location

Research projects will be conducted in geographical areas of
the United States appropriate for the nature of the research.

Programme Length

Acceptance into the programme and the length of the research
will be determined by an agreement between the applying scientists
and the director of the research laboratory. Placements normally
are for 6 to 12 months, depending on the research involved.

Co-ordination with Technical Courses

Applicants may wish to co-ordinate their participation in
laboratory research with attendance in a USDA technical course.
This would allow them to make optional use of the time they spend

in the United States.

Sponsorship

Organizations sponsoring participants include the following
development organizations: the Agency for International Development,
the Food and Agriculture Organization of the United Nations (UN/
FAO) international development banks, home country governments,
foundations and private organizations.
Cost

Costs vary according to the type of placement and the research
involved. Cost information will be forwarded on request,

Application Procedures

For additional information, or to nominate candidates, cable
or write to:

Dr. Frank A, Fender

Acting Deputy Administrator for International Training

Room 3529 South Building

Office of International Co-operation and Development (QICD)

United States Department of Agriculture

Washington, D.C. 20250

Cable address: AGRI/WASH 64334, Fender, OICD
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q. The‘ASSociation'of'Garibbean'Universities

and Research Institutes
(Dr. Luis Marcano)

The Association of Caribbean Universities and Research Institutes (UNICA)
was founded on the initiative of Sir Phillip Sherlock in 1967 by some sixteen
organizations of higher learning in the Greater Caribbean Area. Now the
Association has grown to include some thirty-five universities and ten research
institutes which actively particlpate in Association affairs by paying an annual
membership fee to sustain the operational costs of the organization. In total,
the Association represents some thirty-five thousand professors and half a
million University students, Within the Association membership, there are
fifteen schools or Faculties of Agriculture, and five agricultural research
institutes.. . | '

The major financial contributions for specific projects have come from the
0AS, CIDA, 'IDRC, Carnegie, Ford and USDA. The activities of UNICA are planned
and carried out by Commissions. Presently there are three of these:

(1) The Commission on Science and Technology presided over by
Dr. Juan Bounet;
(ii) The Commission on Education; and
(iii) The Commission on Agriculture over which I preside.

This last Commission held a seminar in Kingston, Jamaica, in December 1982,
which identified and recommended three projects. The first recommendation was
to carry out a workshop on agricultural education to explore ways of enriching
the teaching of agriculture in the reéion. This workshop will be held in
December of this year in Montego Bay with funds from the OAS. The second
project will relate to the development of special projects such as pigeon peas,
sweet potatoes, and amarynths. The third project will relate to the small
farmer in several of the islands of the Eastern Caribbean following the technique

outlined by Dr. Edwin Wellhausen in his presentation earlier,.
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ANNEX I

LIST OF PARTICIPANTS

BAHAMAS Charles Collie
Deputy Permanent Secretary
Ministry of Agriculture, Fisheries and
Local Government
P 0 Box N-3028
Nassau, Bahamas,

Arnold A. Dorsett

Assistant Director of Agriculture
P O Box N-3028

Nassau, Bahamas.

BARBADOS John P. W. Jeffers
Deputy Chief Agricultural Officer (Research)
Ministry of Agriculture
P 0. Box 505
Christ Church, Barbados.

DOMINICA Colin Bully
Agricultural Development Adviser
Ministry of Agriculture
Rosean, Dominica.

Urban Martin

Crop Research Officer
Division of Agriculture
Roseau, Dominica.

DOMINICAN REPUBLIC Julio Caesar Pena Pena

.Asistente . Subsecretario De Investigacion
Secretaria de Estado de Agricultura
Centro de los Heroes

Santo Domilngo

Republica Dominicana

Rafael Dario Medina Alies

Ingeniero Agronomo

Extensi&q y Capacitacion Agropecuaria
Secretaria de Estado de Agricultura
Centro de los Heroes

Santo Domingo

Republica Dominicana

GRENADA Egbert 0 Barrett
Head, Research and Development Division
Ministry of Agriculture
St. Andrew, Grenada



GRENADA
{continued)

GUYANA

HAITI

JAMATCA

NETHERLANDS ANTILLES

SAINT LUCIA
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Neville A Burris

Agricultural Assistant (Plant Propagation)
Ministry of Agriculture

Tanteen, St. Georges, Grenada.

John S L. Browman
Permanent Secretary
Ministry of Agriculture
E C Demerara, Guyana.

Harri B Persaud

Principal Agricultural Officer (Crop Science)
CAS

E C Demerara, Guyana.

Franckel Cadet

Director, Bureau of Agricultural Economics and
Statistics

Damien, Port—-au-Prince, Haiti.

Lionel Richard

Director, Centre of Agricultural Research and
Documentation

Faculte d'Agronomie et de Medecine Veterinaire

Damien, Haiti.

A. G MacDhonald

Director of Research and Development
Ministry of Agriculture

Hope Gardens, Kingston, Jamaica.

Dinsdale Mc Leod

Deputy Director, Research and Development
Ministry of Agriculture

Hope Gardens, Kingston, Jamaica.

Irving Moenir Alam

Head, Primary Sector Affairs

Department of Economic Affairs of the
Central Government of the N.A.

Willemstad, Curacao.

Richard Fingal

Head, Horticulture Department of the
Department of Agriculture, Animal Husbandry,
Fisheries, of the Island

Government of Aruba

Oranjestad, Aruba.

John Henry

Permanent Secretary

Ministry of Agriculture, Lands, Fisheries and
Co-operatives

Manoel Street

Castries, §St. Lucia.



SAINT CHRISTOPHER-NEVIS Valdemar Warner
Assistant Secretary
Ministry of Agriculture
Basseterre, St Kitts-Nevis

Conrad Kelly

Research Agronomist

National Agricultural Corporation
Basseterre, St Kitts~Nevis,

Jerome Thomas

Agricultural Officer
Department of Agriculture
Basseterre, S5t, Kitts-Nevis,

SAINT VINCENT and the G. R. Van Loo
GRENADINES Chief, Agricultural Officer

Ministry of Trade and Agriculture
Kingstown, B8t, Vincent

SURINAME M J. Idoe
Head, Rice Research and Breeding Station
P.0. Box 26

New Nickerie, Suriname.

TRINIDAD AND TOBAGO E. Patrick Alleyne
Permanent Secretary
Ministry of Agriculture, Lands and
Food Production
5t Clair Circle
Poxrt of Spain, Trinidad.

Ronald Barrow

Director of Research (Agriculture)
Centeno wia Arima P. O.

Trinidad

Mannie Dockeran

Director, Project Implementation Unit

Ministry of Agriculture, Lands and
Food Production

4 Railway Road

San Juan, Trinidad.

John Pegus

Deputy Director, Agricultural Services
(Horticulture)

Ministry of Agriculture, Lands and
Food Production

La Reunion Propazation Station

Centeno via Arima P, 0.

Trinidad.



=230~

TRINIDAD AND TOBAGO Samuel Howard

(continued) Deputy Director Research (Livestock)

Ministry of Agriculture, Lands and Food Production
Aripo Livestock Complex

Arima, Trinidad.




"ANNEX II
LIST OF ORGANISATIONS

UNIVERSITY OF THE WEST INDIES (UWI)

K, A. E. Archibald

Lecturar ~ Animal Production
Department of Livestock Science
Uw I,

St. Augustine, Trinidad.

David Dolly

Lecturer - Department of Agricultural
Extension

U. W L

St. Augustine, Trinidad.

David Chadee

Graduate Assistant
Faculty of Agriculture
U.W. 1.

St. Augustine, Trinidad.

Theodore Ferguson

Head, Department of Crop Science
U.W I

St. Augustine, Trinidad.

Hannah Francis

Librarian III

U W I

St. Augustine, Trinidad.

P. I. Gomes

Head of Department
Agricultural Extension
nw.I,

St. Augustine, Trinidad.

F.Gumbs

Lecturer

Department of Scil Science
U.W. 1. ‘

St, Augustine, Trinidad

Kathleen Titus

Research Assistant

Crop Science Department
U W I.

St. Augustine, Trinidad
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UNIVERSITY GF THE WEST INDIES (UWI) (Continued)

Laurence A Wilson

Dean

Faculty of Agriculture
U.W, I, . "
St. Augustine, Trinidad,

CARIBBEAN AGRICULTURAL RESEARCH AND DEVELOPMENT INSTITUTE (CARDI)

Ralph H. Phelps

Principal Plant Pathologist and Head,
Trinidad and Tobago Unit

CARDI

U.W, I. Campus ‘

St. Augustine, Trinidad.

St. Clair Forde

Acting Director Administration
CARDI

U.W. I, Campus

St. Augustine, Trinidad.

John Cropper

Head of. Planning

CARDI

Box 64

Cave Hill, St. Michael
Barbados.

Syed 0. Haque

Principal Scientist (Viroleogist) and
Programme Leader - Peanut

CARDI

U, wW.I, Campus :

St. Augustine, Trinidad.

CARIBBEAN INDUSTRIAL RESEARCH INSTITUTE (CARIRI)

Desmond A Ali

Deputy Director

CARIRI

U,W.I. Campus .
St, Augustine, Trinidad.

ORGANIZATION OF AMERICAN STATES. (0AS)

David Black

Deputy Director
Science and Technology
0AS

1889F, NW

Washington D.C. 20006
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INTER-AMERLCAN DEVELOPMENT BANK {IDB)

John A, Pino

Advisor iIn Agricultural Sciences

Agricultural and Forestry Development
Division

Inter—-American. Development Bank

808 17th Street, N.W.

Washington, D C. 20577

CARIBBEAN COMMUNITY SECRETARIAT (CARICOM)

Winston J. Phillips
Agricultural Planner
Caricom Secretariat
Third Floor

Bank of Guyana Building
Georgetown,. Guyana.

ASSOCIATION OF CARIBBEAN UNIVERSITIES (UNICA)

BANANA COMPANY OF JAMAICA

Thomas Mathews
Secretary-General
UNICA .

P.0.Box 11532
Caparra Station.
San Juan

Pyerto Rico, 00922

Luis Marcano

Chairman

UNICA

Agricultural Commission
Apartado 2224

Caracas, Venezuela.

Edwin J Wellhausen
Special Staff Member
Rockefeller Foundation
UNICA

Londress. 40-101
Mexico 6, D. F.

Ian M.Muirhead

Acting Technical Director
Banana Company of Jamaica
10 South Avenue

Kingston 4, Jamaica.
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CARIBBEAN FOCD CORPORATION (CFC)
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