PO A~
$22 009 / L
‘aw- L\ 10l
UNCLASSIFIED

e

AID/LAC/DR: 144

UNITED STATES INTERNATIONAL DEVELOPMENT COOPERATION AGENCY
AGENCY FOR INTERNATIONAL DEVELOPMENT
Washington, D. C. 20523

CARDI: FARMING SYSTEMS RESEARCH

CARIBBEAN REGIONAL

PROJECT PAPER

A'D DEVFLOTMENT

Project Number:538-0099

UNCLASSIFIED



AGENCY FOR INTERNATIONAL DEVELOPMENT

1. TRANSACTION CODE

A=Add Amendment Number CODE
PROJECT DATA SHEET A | C=Cunge 3
2. COUNTRY/ENTITY 3. PROJECT NUMBER

REGIONAL DEVELOPMENT OFFICE/CARIBBEAN

[ 538-0099 ]

4. BUREAU/OFFICE
IATIN AMERICA/CARIBBEAN

| s

5, PROJECT TITLR (maximaim €0 cAaracters)

CARDI: FARMING SYSTEMS RESEARCH

]~  AND DEVELOPMENT

il

6. PROJECT ASSISTANCE COMPLETION DATE (PACD) 7. ESTIMATED DATE OF OBLI GATION
(Under ‘B’ below, enter 1, 2, 3, or 4)
MM , DD , YY
: IOJ6|3|0|8|BI A Fy (813 B Quante @ c. nom ¥y |8]7
8. COSTS ($000 OR EQUIVALENT §1 = )
A FUNDING SOURCE FIRSTFY ______ LIFE OF PROJECT
B. FX cL/C D. Total E FX Y. LIC G. Total
‘_Am Appropriated Total
(Grant) ( 600 )¢ 500 ) ¢ 1,200 ) ¢ 2,315 )¢ 4,685 )| ( 7.000 )
- _(Loan) ( )] ( M ( ) ¢ ) ( ) ( )
Other | 1.
LURN 2.
Host Country 5,100
:.Olhcr Donor(s)
TOTAL s @ 1,100 12,100
9, SCHEDULE OF AID FUNDING ($000)
= -
A. APPROJPRIMARY %&’,‘:‘&‘,ﬁ: D. OBLIGATIONS TO DATE E. AMOUNT APPROVED F. LIFE OF PROJECT
PRIATION|PURPOSE |~ THIS ACTION
CODE |1 Grant}2. Loan| 1. Grant 2. Loan 1. Grent 2. Loan 1. Grant 2 Loan
(1) ARDN] 100 | 080 1,100 7,000
(2)
®) .
w1
TO. LS 1,100 7,000
10. SECONDAI ¥ TECIHINICAL CODES (maximum 6 codes of 3 positions each) 11. SECONDARY PURPOSE CODE
| | | l
12. SPECIAL CONCERNS CODES (maximum 7 codes of 4 positions each)
A. Code
) B. Amount
13. PROJECT PURPOSE (maximum 480 charecters)
To develop an effective and sustainable Farming Systems Research and
Development Program in CARDI that responds to the agricultural needs
of the Eastern Caribbean.
14. SCHEDULED EVALUATIONS 15. SOURCE/ORIGIN OF GOODS AND SERVICES
MM, YY MM, YY MM |, YY '
wetm | | | ] | Jojo|s)s| nes foj6]sje] |mmom Dot @ rew O omerispean
16. AMENDMENTS/NATURE OF CHANGE PROPOSED (This &s page I of « page PP Amindment.)
L] 18, DATE, DOCUMENT RECEIVED
'? f*ﬂj} ) /f( u )Q,o../e\_ IN AID/W, OR FOR AID/W DOCU-
17. APPROVED U en A5 - MENTS, DATE OF DISTRIBUTION
BY Title Y e Signed
WILLTAM B. WHEELER MM, DD . YY MM _ DD YY
DIRECTOR | ol 43l T

AID 13304 (8-79)



PROJECT AUTHORIZATION

Nalie of Entity: Caribbean Agricultural Research &and
Developrent Institute
hane of Project: CARDI Farming Systems Research and
Developunent

luer of Project: 538-0049

1, Pursuant to Section 103 of the Foreign Assistance Act of
1961 as amended, 1 hereby authorize the Farming Systems Research and
Development Project for the Caribbean Agricultural Research and
Developient Institute (CARDI) involving planned chligdtion of not to
exceed Seven Million Dollars ($7,000,000) in grant funds over a five
year period from date of authorization subject to the availability
of funds in accordance with the AID OYB/Allotiient process,” to help
in financing foreign exchange and local currency costs for the
project. nme planned life of the project is five years from the
vate of initial cbligation,

2. The Project consists of developiny an effective and
sustalnavie Farming Systems Research and Development Progran in
CARDI that is responsivz to the agricultural needs of CARDI member
countries.,

3. The Project Agreement which may be negotiated and executed
vy the ottice to whom such authority is delegated in accordalce with
AID regulations and Delegations of Authority shall be subject to the
folloving essential terms and conditions, together with sucl. otlier
tems and corditions as AID nay deem appropriate.

a. Source anu Origin of Conmwodities, Nationality of
Services.

Conmodities financed Ly AID under the Project shall
have their source and origin in the United Stutes ur in tlie menver
countries of CARDI, except as AID miay otherwise ayree in writing,
Except for ocean shipping, the suppliers of commodities or services
shall have the United States or the member countries of CARDI as
their place of nationality, except as AID ky otherwise agree in
writing.

Ocean shipping financed by AID under the Project
shall, except as AID may otherwise agree 1in writing, be financed
only on flag vessels of the United States,
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V. Conditions Precedent to Disbursemnent

1. Initial Disbursement

Prior to the tirst disbursement under the Grant
or to the issuarnce by AID of docurentation pursuant to which
disbursement will be made, the Grantee will, except as the parties
may otherwvise agree in writing, furnish to AID, in form ana
substance satisfactory to AID:

a. A. opinion of counsel acceptable to AID tihat
the Agreement has been duly authorized and/or ratified by, and
executed on behalf of, the Grantee, and that it constitutes a valid
and legally binding obligation of the Grantee 1in accordance with all
of its terms; and

b. A <dtatement of the name of the person
holuing or acting in the office of representative of the Grantee and
of any additional representatives, together with & specimen
signature of ecacli person specified in su.l statepent.

c. Evidence that a Project MNanager, has been
desiygnated, with apprupriate delegations of authority to effectively
inplanent the Project.

2. Disbursement For Expenses Other Than Technical
Assistance and Fihancial lianagement Staff

Prior to disbursement uncer tne Grant for
activities other than technical assistance and {1nalClal Lahayelnent
staff or to the issuance wy AID of documentaticn pursuant to which
dgisbursement will be maue, the Grantee will, except as the Parties
may otherwise agree in writing, furnish to AID in form and gsubstance
satisfactory to AlID:

a. Evidence that a sultablc accounting systen

is in place to hanale Project funds; and

L. A {irst year workplan for each component of
the Project. The workplan should contain & uetaileu inplementation
plan, staffing arrangements, specifications for ecquipnent, operating
and research expenses, aund Ludget, 1nciuding CARDI and Host

Government contributions.
M Ve, b
(_w_@ Le

William B, Wecler

Mission Director

mee: Jully 14,198 3
I
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I.  SUMMARY PROJECT DESCRIPTION

A.  Project Sumnary

The CARDl Farming System Research and Development Project
(FSR/D) 1is a five year $12,100,000 vroject which will assist the
Caribbean Agricultural Research and Developmient Institute to develop
an effective Farming System Research Proyram in the Eastern
Caribbean. ‘ithe FSR/D Program will eventually encompass all CARDI
nenber states. AID yrant tunds amountiny to $7,000,000 will be used
to tund local currency and foreigyn exchanye costs of developing the
program in six LDC states of the Eastern Caribbean: St, Vincent and
the ¢lenadines, St. Lucia, Dominica, Antigua, st. Xitts/Nevis and
Montserrat. Barbados will participate 1in certain crop/livestock
programns

1he Project will address the principal agronomic, and
organizatiovnal constraints to increased ayricultural production in
the Eastern Caribbean. In addition, the Project will address the
major 1nstitutional constraints in CARDI. The ftarming  systems
approach has been selected because available evidence suggests it to
be the most cost effective means of  technology gyeneration and
diffusion in the complex milieu of the Eastern Caribbean small
farmer. Traditional agricultural research has taken a comodity and
disciplinary approach and has proven time consuming and elusive in
producing acceptable results. "his  Project  is  part  of o«
comprehensive  RDO/C ayricultural strategy which  cncoanpasses,
marketing, extension, input distribution and policy dialogue to
address the principal constraints and to foster the ayricultural
developrnent in the Region.

The yoal of the Project is to improve the econumic and
social well-being of small and medium  size  commercial  farm
households in CARICUM countries through an increase in the
production of agricultural comnodities and the generation of
agricultural employment.,

The purpose of the Project is to develop an effective and
sustainable Farming Systems Research and Development Program in
CARDI that 1is responsive to the agricultural needs ot Fastern
Caribbean countries,

The Project will have outputs in three comprehensive and
mutually reinforcing arcas:
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1)  Technoloyy Generation: CAKDI will produce
economically viable farm level technoloyical improvemeats in
selected crops, livestock and crop/livestock combinations. CARDI
will generate, farm-test and farm-validate these improvements,

2) Technology Transfer: CARDI will develop methods to
systematically transfer these improvements to extension agents,
private enterprises and tarmers participating in applicability
testing.

3) Institution Building: CAKDI will further develop and
strengthen its decentralized Farming Systems Research  Proyrams,
alony with strenythening the administrative systems at i's
headguarters reguired to support and sustain the FSR/D and other

technical proygrams.

he Project will be headguartered in St. Lucia, with an
additional sub-regional orffice located in Antiyua.

fased on the analysis done under the Small Farm

Maltiple Cropping Systems Project  (538-0015), this Project will
foc:s on  the design, testing and validation of potential
technological improvements. It is expected that CARDI will develop
at least torty-two cconomically viable tarm tected improvements by
the end of the pProject. In audition, CARDI, working with public and
private sector extension organizations, and with the Caribbean
Ayricultural Extension Project will develop systenatic approaches to
transfer technological improvaenents. As a result of these linkages,
by the end of the Project, eatension organizations are expected to
conduct mass  technoloyy  transfer  campaigns for  the  CARDI
technoloyical improvements.

Finally, based on actailed analyses of the institutional
constraints in CARD1 the Project will: 1) assist CARDI to analyze
and implame t essential organizational management systems crucial to
the support of ity FSR and other agricultural research proyrams; 2)
ausist CARDI to establish Project related administration and
management systens; 3) assist CARDI to establish a Research Advisory
Board to gquide its long-term research activities and instill a
higher deyree of protessionalism amony CARDI staft,

Tuo assist CARDI to implement the FSR/D activities, the
kroject provides tor a major technical asgsistance contract with a
U.S. institution under the Title XII progyram. In addition to
selected short-term assistance in organization and management.
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CARDI research programs will be developed and evaluated
yearly and will be hased on yearly planning sessions involving CARDI
staff, national ministry staff, and members of the aqgricultural,
hanking and marketing sectors. Crucial to effective implementation
will be country teams, comprised of CARDI and host country
personnel, who will have primary rvesponsibility for carrving out
country research activities. The Project provides for adequate
technical, administrative and operational support to effectively
backstop country teams.

B. Summary Jinancial Plan

The total cost of the Project is $12,100,000. Al) will
provide $7,000,000 in qrant funis. In addition to all foreign
exchange costs, AID will fund certain local currency costs. AID
will fund certain personnel and operational costs on a decreasing
scale over the five year life of the Project. CARDI will contribute
$4,220,000 to the Project and wil)l assume all personnel costs and
administrative expenses by the end of the Project. Host qgovernments
will contribute $880,000 to Proiect ~ctivities.

Summary Financial Plan

(Us$000)
AID CARDI IDST OOUNTRY TOTAL

I, Personnel Costs 1,890 3,240 770 5,900

II. Fquipment Supplies 1,110 - - 1,110

III. Operating Fxpenses 950 880 110 1,940

IV. Regional Travel 400 100 - 500

V. Technical

Assistance 1,960 - - 1,960

VI, Training 390 - - 390
VIIL, Evaluation 300 - 300

TOTAL 7,000 14,220 880 12,100
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ayricultural research and policy analysis desiynea to improve the
production and economies of small farmers. This approach differed
radically from that utilized by CARDI previously.

An indevth evaluation conducted in April, 1982 brought to
focus many weaknesses inherent in both the desiyn and implementation
of the Project. Conceptually, the Project was over-ambitious in
expecting CARDI to develop a functioning on-farm research prog-am in
a number of states in a four-year period. This process normally
requires a much yreater period of time to achieve. Many false
starts werc encountered in .mplerentation as CARDI attempted to
transform itself from a traditional research organization to one
capable of performing o'.-farm adaptive research. CARDI, proipted by
political concerns attenpted to move too swiftly in establishing its
programs. In addition, during this period crucial management and
financial control systems were not adequately aeveloped or were
critically over-extended due to the larye amount of external funding
received by CARD1. These fundamental weaknesses have been described
in dectail in the Project evaluation and the comprehensive management
audit that has recently been completed. An executive sunmary of the
audit is contained in Anrex H (pp 145-149).

KDO/C is fully aware of the weaknesses ot CARDI as an
institution and has incorporated a major institutional strengtheniny
activity into the Project design. RDO/C is also coynizant of the
positive results that CARPl has accomplished and is capable of
accumplishing with adequate .cll focused support. Building on these
results and realizing the strengths and weaknesses of CARDI, RDO/C
believes that additional AID support will bring measurable inpact on
aygricultural production to the Reyion.

The central feature that yives the Project a very high
probability of success is that CARDI is fully comnitted to continued
on-farm adaptive research in its on-yoingy work. One of the lessons
learned f{rom the SFMCP is that CARDI has the capability to do
"hands-on™ tarming systews research. CARDI is therefore, far
advanced, compared with many other third-world reyional agricultural
researcl; institutions at similar stages in their development. 1he
operational key to future CARDI assistance is to focus assistance in
areas which it can manage well, and thus deliver productive
accanplishments.

D. Relationship to Agency and Mission Strategy

The CARDI Farming Systems Rescarch and bevelopment Project
is based on the conviction that improved on-farm adaptive research
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is a key factor in improviny agricultural production and
productivity in the Region. The key elements of the Project are:
1) assistance to CARDI to develop economically viable technological
improvements; 2) develop approaches and linkages to effectively
transmit these technoloyies; 3) to strengthen its institutional
capacity to develop and sustain this effort in the long-term. The
proposed Project is consistent with Agency and Mission strategies
regarding agricultural development.

1. Relation to Aygency strategy

The objectives of U.S. food and ayricultural
development assistance, as stated in the Food and Agricultural
Development Policy Paper, are to enable countries to become
self-reliant in food, to assure food security to their populations
and to contribute to a broadly-based eccnomic yrowth.

Baphasis is gyiven to four major, inter-related
elements to accomplish these developmernt objectives:

1. improve country policies to remove constraints to
food and agricultural production, marketing and
consunption;

2. develop human  resources and institutional
capabilities, especially to generate, adapt and
apply improved science and technoloyy for food
and ayricultural developient, and to conduct
research on developing country food and
agricultural problems;

3. expand the role of developing country private
sectors in ayricultural and rural development and
the complementary role of the U.S. private sector
in assisting this expansion;

4. provide food aid in an integrated manner with
other assistance instruments so as to contribute
to food security and nutritional needs.

The CARDI FSR/D Project will foster technoloyy
developmient and transfer through institutional strengthening and
human resource development. It is expected that the Project will
also contribute towards improved country agricultural policies. In
fact, in some LDC's such as st. Kitts/Nevis, for exanple. CARDI is
already playing a critical role in agricultural sector
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planning. As CARDI matures ana develops its information base,
policy makers will 1look increasingly to CARDI for advice on
constraints to food and ayricultural production, marketiny and
consumption.

CARDI recoynizes the importance of the private sector
in the development of the Reygion. CARDI as it matures as an
institution will broaden its outreach to address more thoroughly the
needs of the agri-business sector. CARDI will work closely with the
private sector throuyh annual planning mechanisms, in addition to,
keeping the agri-business comaunity informed of the results of
research being conducted.

2. Relation Tu Mission Strategy

RDO/C strategy in the agricultural sector in the
Eastern Caribbean is to increase the per capita output of food and
other marketable commodities and to expand employment opportunities
for rural farm families thereby increasiny farm family income. The
focus of this strategy as outlined in the FY-83 CDSS is to: a)
increase the productive efficiency of traditional export
comiodities; and b) promote commercial aygricultural diversification
to achieve ygreater food production for regional requirements.

The regional approach for this Project is proposed because
it is the most cost eftfective method to conduct applied research on
agricultural problems that are comnon amony states in the Eastern
Caribbean. By jointly supporting a regional agricultural research
institution, individual islands have access to specialized research
skills, (e.g. nematologist, plant pathologist, animal nutritionist,
etc.) that would frequently be under-utilized in any one country,
and would be sinply unaffordable by most countries on a full-time
basis. The regional approach to accomplish agricultural research is
also the most cost effective method to transfer knowledge from
international research centers to local application, and it
facilitates technology transfter amony regional states,

The RDO/C agricultural strateyy also includes a strong
emphasis on fosteriny appropriate linkages anong regional
institutions, as well as linkages between regional institutions and
established centers of excellence outside the Region. RIX/C's
utilization of a Title XII university to support the ongoiny
Caribbean Agricultural Extension Project, and the current contract
with MUCIA for Technical Support to Mission (1SM) activity are
examples of this strateyy emphasis. RDO/C proposes to increase the
use of these linkages in this Project. Institutions in the United
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States and Puerto Rico appear to have unusually appropriate
knowledye and skills to assist in the implementation of the Project.

The RDO/C support for technology yeneration is one of six
strategy elements specified in the FY 83 CDSS. It is recoynized
that work in the other strategy elements of marketing, credit, input
supply, infrastructure development, policy modification, etc., nust
be addressed, and AID, as well as, other donors are actively making
parallel strides to overcome constraints in each of these areas.
RDO/C is confident that research led technology improvements 1in
production are essential t. achieving regional agriculture
objectives, and that activities in other progyram elements will
enhance the benefits of research efforts.

In suimary, the Project proposed is totally consistent wich
RDO/C's overall agricultural assistance strategy. Identifying and
adapting improved production technology for farmers in the Region is
of fundamental importance to stimulating agricultural sector growth,
and therefore contributes dairectly to AID's assistance objectives
and complements all other AID funded Project activities in the
ayricultural sector.

The RDO/C agricultural strategy includes both regicnal and
bilateral Projects. Regional institutions are used to iniplement
Projects when problems to be addressed are common to the
BEnylish-speaking Caribbean Caribbean states, when cost-effectiveness
of Project resources can be demonstrated, and when sufficient
institutional capacity exists.

AID assistance to other reyional institutions include:

1) Caribbean Development Bank

AID has contributed over $14.1 million in loan and
grant funds to CDB programs in agricultural credit, feeder roads,
input supplies and agribusiness development.

Through the Integrated Agricultural Development loan
and the companion Food Crop Production grant, AID has contributed
over $7.4 million. These include: 1) agricultural production credit
progyrams through Development Finance Corporations (DFC's) in
Antiyua, Belize, Dominica and Grenada; 2) feeder road construction
in Antigua, Belize, St. Lucia and St. Vincent; 3) input supply
programs for Dominica and St. Vincent; 4) pilot Projects and
training proyrams in various LIC's.
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"hrough the Reyional Agribusiness Development Project
over $6.6 million in loan and yrant funds have been provided for 1)
agricultural on-lending programs through DFC's in Barbados, Grenada,
St. Vvincent, Antigua and St. Lucia; 2) ayribusiness development
activities including; a) funding private sector developrent of
exotic plants for export in St. lLucia; b) fisheries development in
the British virgin lslanus; c) sheep production in Carriacou; d) the
development of sea island cotton industry in Montserrat; e) and
sugar development in St. Vincent; f) Input supplies for citrus
production in Dominica; 3) grant funds have financed pilot programs
in various LDC's.

2) University of the West Indies

AID has contributed over $6.9 million in support of
UWI Faculty of Aygronomy programs in extension in the LDC's, under
the Caribbean Agricultural Extension Project (CAEP). The current
phase of the program which is being implemented by the Midwest
University Consortiun for International Activities (MUCIA) will
strengthen the capacity of LDC's to deliver extension services and
increase the capacity of WI to effectively backstop national
extension efforts. Under the Integrated Reyional Development Loan
AID funds were utilized to construct the UWI/CARDI administrative
building at St. Augustine in Irinidad.

3) Caribbean Agricultural Trading Company (CATQD)

Under this Project AID has funued $4,225,000 in loan
and grant funds to establish CATCQO. The primary purpose of the
program is to: 1) remove key marketing constraints to agricultural
developwent; 2) promote and develop new marketable products produced
by farmers in the LDC's and 3) sustain financially viable operations.

Bilateral assistance for agricultural development is
designed to complenent regionally supported Projects, while erabling
AID assistance to be focussed on immediate high priority needs of
individual countries. In addition, bilateral assistance is
purposefully designed to increase the individual country's capacity
to more effectively utilize available resources and services
available from reyional institutions. Existing bilateral prograins
in agriculture include:
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1) The Dominica Banana Company: ‘This $1,750,000
grant to the Government of Dominica will support the restructuring
of the banana industry to create a financially viable industry in
Dominica with maximum private sector involvement. In addition, the
Project will fund spray oil, fungicides and other conmodities
necessary for a Leaf Spot Control Proyran.

2) St. lucia Agricultural Structural Adjustment:
The $8,000,000 ygrant Project is desiygyned to assist the Government of
st. Iucia to 1) increase banana yields; 2) produce and market a new
and expanded array of coawmodities throuyh the private sector; 3)
assist in improviny policies and procedures for addressinyg major
land tenure problems in St. Lucia.

In addition to the above initiatives, RDO/C plans
further bi-lateral proygrams in agriculture with St. vincent, Antigua
and St. Kitts/Nevis.

E. Relationship to Other AID Projects

The proposed Project has a direct and important
relationship with the $5.4 million Caribbean Agricultural Extension
Project (CAEP) with  Midwest  Universities  Consortium for
International Activities (MUCIA) and the ‘'niversity of the West
Indies (UWI). 1Indeed, both Projects complement each other, and the
success of one, will to a larye extent, be dependent on the success
of the other. CARDI is an important member of the Technical Joint
Action Oonmittee which i~ established under CAEP to provide the
vital research/extension linkagyes which will be necessary to
increase aygricultural production in the lony-run. In addition, CAEP
will play a vitual role in developing along with CARDI, systematic
approaches to transferring technological improvements throuyhout the
Reyiou.

Tie Project also has an important relationship with other
regional and bilateral AID initiatives in the Eastern Caribbean in
marketing, infrastructure, and credit.

Finally, the basic Project approach of technoloyy
generation and transferance “alony with  strengtheniny the
institutional capability of CARDI will foster constructive linkages
to expertise availavle in leadiny U.S. and international
organizatinns,
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F. Relationship with Other Donor Activity

The CARDI FSR/D Project has an important relationship with
other CARDI activities funded by the European Econowic Community's
Economic Development Fund (EDF) and from Barclays Bank International.

The U.S.$4.2 million EDF Project began in October. The
Project's principal activities include: 1) Forage seed production
and establishment of improved pastures. This is a continuation of a
nine year Project previously funded by EDF. The Project will assist
in establishing 280 hectares of improved pastures per year over the
3 years. Forage seed production activities will be continued in
Antigua and Trinidad/Tobaygo with technical assistance funded for two
seed production agronomists. 2) Improved soil and water conservation
and management. ‘The identification of areas with potential for
improved water and soil management and the identification of
appropriate conservation, including management techniques, will be
carried out. 3) Increased production of aroids (Tannia, Dasheen,
Bldoe and Arrowrool). Aroids are an important part of the cropping
systens in the Fastern Caribbean constituting approximately 15% of
the carbohydrate intake. Technical assistance will include & plant
pathologist and an ayrononist.

All three sub-Projects compliment the CARDI FSR
methodology. For exanple, farmers growing the CARDI developed
lisbon virus free yam in an improved crojoingy system interplanted
with corpatible crops under better soil managed conditicas will
benefit from the combined thrust of the FSR and EDF Projects.
Improved foraye seed distribution has begun in several of the
kEastern Caribbean islands which augments the crop/livestock systems
as a farming systems component. 1The cut and carry technique where
the leguminous shrub Leucaena, has been planted in protein banks and
the forage cut for livestock feed has been shfficiently researched
by CARDI for farmer application. Such a system blends in with FSR
and provides a hiyh protein supplenental food for livestock with no
appreciable cepital outlay.

The Barclays Project is a follow-on to a three year effort
in integrated pest nanayement. ‘The Project began in 1981 and will
continue through 1984. Toutal Project funding amounts to US$500
thousand. oontributors to the Project include: Barclays Bank
International, CARDI, Barbados Sugar Producers' Association and
various institutions in St. Vincent and St. Kitts. The Project is
directed to improve the Region's capability to reduce crop losses
caused by pests. e results of this work will have inportant
implications for the farming systen work. Pest management is an
integral part of the farming system. Pest control measures can
greatly effect the econanics of production.



-l4-

G. ‘The Project Desiyn Process

The CARDI FSR/D Project has been the result of a
collaborative effort between CARDI &nd AID. The Project is
essentially a CARDI Project. This Project Paper is essentially a
CARDI document. CARDI has been intimately involved with the design
process since its inception, with CARDI staff from all levels of the
organization 1involved in the design process. Principal staff
include:

Name Position Location
John Hanmerton Weed Scientist St. Lucia
Richard Carew Cconomist Trinidad
Vasanthra Narendran Anthropologist St. Lucia
Laxman Singh Systems Agronomist Antigua
Lennox Daisiey Country Team Leader Antigua
Ronnie Pilgrim Country Team Leader St. Lucia
Royer Francis bata #onitor St. ILucia
Calixte Georye Project Leader St. lucia

Principal assistance in the design of the Project has come
from the USDA's Development Project Manayement Center (DPMC) and
from the centrally funded Fuarining Systam Support Project (FSSP)
adninistered by the University of Florida. The following is a
chronological list of major actions during the design phase of the
Project.

1. CARDI, AID and USDA/DPMC co.laboratively developed the
Project Identification Docunent which was approved in
Washington duringy January 1933.

2. 'The FSSP team leader met with CARDI staff and
developed a tentative desigr, plan which was presented
to RDO/C (March 21 - 24).

3. The FSSP team leader briefed other FSSP staff and a
USDA/DPMC representative at the University of Florida
(March 25).

4. Members of the FSSP tear visited CARDI field research
in Antigua (Leeward Island) and St. Lucia (Windward
Island) in order to become more familiar with the
types of farming systems with which CARDI scientists
are working (April 4-7).
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A workshop was organized in St. Lucia with nine CARDI
scientists and three FSSP  scientists, CARDI
participants included field technicians, country team
leaders, unit leaders (Windward and [Leeward),
di:cipline-oriented specialists (i.e. economics,
anthropology, etc.). The objective of the workshop was
to develop the technical aspects of the Project,
including the general methodology, areas of research
emphasis, and research plans to develop technical
improvements on the islands participating in the
Project. The workshop brought toyether staff from the
Ministry of Agriculture in St. Lucia, WINBAN, Geest
Industries and the Caribbean Agricultural Extension
Project.

Representatives of the FSSP group and CARDI briefed
RDO/C on the proyress made in the St. Lucia worksi.op
(April 18).

Representatives of the FSSP group and CARDI Project
staff visited CARDI headquarters and developed
guidelines for the organization and management of the
Project (April 25-28).

Representatives of the FSSP group and CARDI briefed
RDO/C on organization and management issues and
delivered a draft proposal for a CARDI/USAID Eastern
Caribbean FSR/D Project (April 28).

The proposal delivered by CARDI and the FSSP group was
reviewed by RDO/C and issues were identified that
needed to be addressed in the Project Paper.

Representatives of FSSP, RDO/C, CARDI, AIDAY and
USDA/DPMC drafted Project Paper (May 9-20).
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III. DETAILED PROJECT DESCRIPTION

A. Major Constraints To Be Addressed

1. Introduction

CARICOM melber states annually import approximately
US$800 willion in food and feed yrains and this value has been
increasing rapidly. Given the limited financial resources of most
of the island states this constitutes a substantial and continuing
drain on crucial foreign exchange. A significant portion of
inported food could be replaced from within the Region if
productivity 1is improved so that regional supplies are price
competitive with extra-regional sources. If the Region is to arrest
the existing trend of rising food importation and provide for its
needs, small and medium farmers will need to increase their
production. To do this improvements are needed in farm production
technology.

2. Ayronomical and Ocyanizational Constraints

Yields of most farm crops in the Eastern Caribbean are
low conpared to known crop potentials and compared to yields in
other tropical areas. The lack of disease, insect and weed control,
unimproved planting naterials, seasonal water shortages, and poor
agyronamic procedures result in low yields and low productivity.
Animal production and productivity is low due to use of narginal
lands, poor nutrition, inadeg' ate husbandry practices, widespread
parasitism and use of unimproved animals.

Althouyh farmers are influenced by constraints outside
their immediate control such as poor transportation, lack of
effective extension services and lack of adequate market services,
certain technologies, in and by themselves, can be brought to bear
on the farm unit to improve productivity. The drudgery and lack of
incentives associated with farming as a livelihood has made
agriculture less attractive to younger people. However, agriculture
and agri-based industries do hold potential for generating
significant additional employment. The development of more labor
efficient tools could increase farm prcductivity, as well as, serve
to attract younger farmers by eliminating much of the drudgery
associated with ayriculture.
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3. CARDI Institutional Constraints

CARDI has been successful in establishing itself as
the predominate agricultural research center in the BEnglish-speaking
Caribbean and has established in-country research and development
capacity in the small island states of the Eastern Caribbean.
However, a series of institutional constraints remain to be resolved
if CARDI is to succeed in becoming a cost effective instrument of
agricultural technoloyy development. A nunber of these constraints
were identified during the in-depth: evaluation of the CARDI Small
Farm Multiple Cropping Systems Research Project (SFMCP). These
constraints along with recommendations were further examined in the
detailed CARDI Management Audit. While the SFMCP was suctessful in
moving CARDI from its centralized research approach, (based almost
exclusively on station conducted trials), to a decentralized
research approach conducted mainly on small farmers' fields, the new
approach severely taxed CARDI's institutional capability.

nhose institutional constraints revolve around CARDI's
managemrent, financial and administrative support systems for on-farm
research efforts. For example, current financial controls are very
weak and financial information required for manayement
decision-makiny has not been available on a timely basis. Short and
medium~term planning in terms of allocation of staff, physical and
financial resources were also weak. The issue of management and
communication among CARDI staff in the widely disbursed territories
also has been a problem. Inefficiencies in this area have hampered
decision-making and resulted in unnecessarily high cost operations.

outside the managenent area, CARDI has specific
additional technical staff requirements which need to be addressed
to conplement its existiny capability.

B. CARDI: Farming Systems Research And bevelopment Project
(FSR/D)

Me CARDI FSR/D Project is desiygned to address the most
significant agronomic, oryanizational and institutional constraints
to increasiny agricultural productivity and production in the island
states of the Eastern Caribbean. The Project is part of an overall
CARDI FSR/D Program which will eventually be implemented in all
CARDI member countries. Project activities will take place in the
following LIC's over a five year period: 5t. Kitts/Nevis, Antiqua,
Montserrat, Dominica, St. Lucia and St. vincent and the Grenadines,
In addition, Barbados will participate directly in the development
and production of animal livestock feed programs under the Project.
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The Project has a limited gyeographic focus for two
principal reasons: 1) Under SFMCP, CARDI has gained considerable
knowledgye and institutional support in conducting its on-farm
research programs in the LDC's. It seems only loyical to continue
CARDI's Farming Systems Research Proyram in many of these same
LDC's. 2) RDO/C does not believe that CARDI has the institutional
capacity to significantly enlarge its FSR/D program at this time.
Considerable time and resources will have to be committed to
strengthen CARDI as an institution. The desire to proceed too
swiftly with programs in too vast a geographic area could prove
disastrous given CARDI's current institutional make-up. It 1is
expected, however, that as the institutional strengthening component
proceeds; CARDI will, with the assistance of other donors, expand
its FSR/D program to other states. In addition, it is expected that
the research results and mwethodoloyy identified will have
significant implications for FSR program in other CARDI member
states,

The need for a focused approach to implementation
reiterates the intent of the recommendations of the Special Meeting
of the Standing Committee of Ministers Responsible for Agriculture
held in Barbados during the week of May 9-13, 1983. At the neeting,
the Ministers confirmed their support for the CARDI mandate, and
noting the weaknesses of CARDI, directed that the reconmendation of
the Management Audit be implemented. Both CARDI and RDO/C view this
Project as instrumental in achieving many of the directives of the
Standing Comittee.

C. Project Objectives

1. Goal and Purpose

Te goal of the CARDI FSR/D Project is to improve the
economic and social well-leing of small and medium cormwercial farm
households in CARICOM countries through an increase 1in the
production of agricultural comnodities and the generation of
agyricultural employment.

The Project's purpose is to develop an effective and
sustainable Farming Systems Research and Development Proyram (FSR/D)
in CARDI that 1is responsive to the agricultural needs of
participating Eastern Caribbean countries. 'The purpose has both a
productivity focus and an institutional focus. To achieve the
productivity objectives, CARDI will concentrate its efforts on
selected systems of major importance or potential on each of the
participating islands, thereby avoiding dissipation of effort across
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too wiue a spectrum of activity. Institutionally, the Project will
build upon CARDI's current capacity so that by Project-end CARDI
will have the manayement and organizational resources to sustain its
overall small farming oriented research proyram.

2.

Enu of Project status

The Project's purposes will be achieved when the

followiny conditions are present:

Project:

a) Up to 1% percent of the participating country
farming households in the appropriate recomnendation
domains will have adopted FSR/D generated
technological inprovements.

b) The Ministry of Ayriculture Extension Departments
are supporting FSR/D effort by continuing to provide
staff and by conducting mass technology transter
canpaigns for proven technoloyical improvenents.

C) Farm level infommation yenerated is being used by
and is having a substantial intluence on the policy
making and Project planniny/implementation of
participating country public officials, donor
oryanizacions and private enterprises.

d) CARDI's regional and international image in
adaptive research will improve as evidenced by country
requests for FSR/D  research  and international
invitations to describe the FSR/D nethodoloyy and
experience.

e) CARDI, by decision of its Board of Dbirectors will
be core funding the FSR/D program staff at
headquarters, sub-regional and country levels.

Qutputs

Three inter-related outputs will result from the

technoloyy generation, technologyy transfer, and

institutional strenygthening.

a) CARDI will refine its FSR/D methodoloyy and
develop a minimum of 42 cconomically viable farm
tested and validated technoloyical improvements in
crops, livestock and crop/livestock combinations.
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FSR activities can, likewise, be tied into other
commodity research programs by reinforcing linkayes with other
agricultural disciplines. CARDI, for example, has developed new
cropping patterns in St. Kitts which can be incorporated into sugar
cane production by growing various crops interplanted with cane
prior to their being shadded-over. Such & change in agriculture
cropping systems 1s a major change 1in agricultur: policy and
pronises to utilize sugar cane land more efficiently than solely for
a mono-culture systen,

In FSR, consideration is given to exogenous
constraints, such as, the availability of credit, transportation,
supplemental water availability, intornmation systems and markets;
prior to on-farm tests, in order to, improve the understanding of
the small farmer.

Endoyenous constraints that confront farmers such as a
lack of better cultivars, knowledge of plant spacing, fertilizer
timing and placement and interplanting of more adaptive companion
plant combinations can be addressed by FSR to improve production.
FSR 1s, therefore, a unique and siqnificant process in methodology
involving farmers, mnulti-disciplinary teams of researchers and
extension personnel. Improvements in the bio-technical faming
systens in which large groups of farmers can accept and apply in the
shortest period of time possible is FSR's goal.

The SR approach moves through tour general stayes of
research involving cleven basic steps: (1) the descriptive stage
includes: area and target farmer selection, initial reconnaissance,
specific problem focused surveys, field station research, op-farm
production system analysis, farm studies and island studies; (z) the
design stage includes the design of alternatives; (3) the testing
stage includes: on-farm testing of alternatives and on-farm
validation; the transfer staye includes: applicability testing.
The basic CARDI FSR methodoloyy is more thorouyhly discussed in
Technical Annex 6L (vp 27-36). The stages and steps described are
summarized in Table i,

2. Technology Generation and Transfer

a. Technoloyy Generation

sSelection criteria and agricultural systems that
CARDI will work on during the lite of Project are exhaustively
detailed in Technical Annex b, (pp 41-59)  The following outlines
the research prioritics which have been identitied and the results
anticipated by the Project on an individual island basis:
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a) Antigua: CARDI will focus efforts 1in
Antigua on vegetable based and cereal and grain legume production
systeins. T1i. both cases the economic rationale is to reduce
importation. In the case of vegetables, the work will include dry
land farming techniques, sinple trickle irrigation, testing of high
yieldiny cultivars of tomato, squash, sweet pepper and eggplant and
integrated pest and disease manayement. In cereals and legunes,
work will include intercropping and relay cropping of cereal/legune
combinations (especially corn and peanut) and the use of short
duration, photo insensitive varieties in order to achieve year round
production. The work is expected to result in at least seven
technoloyical improvements.

b) St. Kitts/Nevis: In st. Kitts, CARDI will
concentrate on sugarcane production system intercropping. The
economic rationale is to increase the productivity of sugarcane land
and reduce imports of grain lequnes. The work will include the
production of grain legumes on fallow land and on intercroppingy of
suyarcane and yrain legumes (particularly peanuts).

On Nevis, CARDI will continue work on
cotton/yrain leyume intercropping. The economic rationale is to
increase the utilization of cotton land, and reduce imports of grain
leyuties. The work will involve the use of increased amounts of
fertilizer and pesticides, as well as, intercropping cotton with
legunes.

On both St. Kitts and Nevis, CARDI will work
on mixed root crop/vegetable croppiny systems. The objective is to
reduce imports. The work will include testing alternative
manajenent techniques, integrated pest control and- screening of
improved cultivars. The work on these islands is expected to result
in at least five technoloyical improvements,

c) lontserrat: CARDI plans to work on
vegetable based production systems. The objective will be to reduce
imports by producing year round. ‘The work will include an
evaluation of the manayement system for year round production,
cost-effective pest and weed control and the introduction of new
cultivars ot onion, garlic and irish potato.

CARDI will also focus on cotton with the
same rationale and work plan as for Nevis. It is anticipated that
cotton/legume research will be highly transferrable across the two
islands because the agro-climatalogical and other conditions are
very similar. In addition CARDI will carry out some evaluations of
WINBAN reconmendations on bananas because the Montserrat Ministry of
Agriculture has extremely limited research capability.
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Between the vegetable and cotton/yrain
lequme work it is anticipated that at least five technological
inprovement will result by year five of the Project.

d) St. Lucia: CARDI research priorities for
St. Lucia include yam/aroid/lequme systems, vegetable/swine and/or
poultry systems, and mixed tree crop systems. The economic
rationale for the first two is import substitiution and improved
nutrition. In the case of mixed tree crops, the oubjective is export.

On the yam/aroid/legume system, CARDI plans
to introduce virus free yam cultivars, improved strains of tannia,
testiny various species of leyumes and different levels of
fertilization. On the veyetable/poultry-swine system work will
include the introduction of high yielding varieties of cabbage,
tomatos and carrot; improved livestock management practices; and the
use of crop residues as feed supplements for swine. On the mixed
tree crops, CARDI will focus on pest and disease control; management
practices and determination of fertilizer needs.

Because of the work which has alrecdy been
carried out in St. lucia, it is expected that at least six
technological improvement will result by year four. By the end of
the Project, extension will be conducting a mass campaign to
transfer the improvenent in all applicable recommendation domains.
Two additional technological improvements are anticipated in year
five,

e) St. Vincent: In St. Vincent, CARDI will
direct its efforts to peanut/sheep, carrots-vegetables/swine-goats,
and banana/aroids/pigs systems. In the peanut/sheep system, CARDI
will validate the use of gypsum, test feeding systems and improve
the use of chemicals for pest control. In the
carrots-vegetable/swine-goats system, CARDI will test crop rotation
for control of nematodes, develop and test field equipment for land
preparation and harvesting, introduce improved cultivars and improved
pest and disease control. On the banana/aroid/swine system work
will include identification and introduction of improved varieties
of tannia, control of burning disease (tannia) and use of
supplementary feeding from crop residues.

Like St. Lucia, previous work in St. Vincent
should enable CARDI to develop at least five technological
improvement by year four which the extension service will be
diseminating on a mass scale. Two additional technological
improvement should be developed by the end of the Project.
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f) Dominica: The research priorities
identified for Dominica include banana-aroids/swine and
vegetable/poultry. In both systems, the objective is to reduce
imports. In the banana-aroids/swine system, the testing proyram
will be very similar to that described for St. Vincent. In the case
of the veyetable/poultry system, CARDI will work on improved
planting materials, control of diseases (particularly cabbage and
tomato) and improved poultry strains and management practices. This
work is expected to result in at least six technological
improvements by the end of the Project.

y) Barbados: The coordindation of the
development and production of animal livestock feeds on several of
the islands will be carried out from Barbacos. The production of
high carbohydrate eneryy extenders such as cassava and other root
crops which can be substituted tor imported feeds will be tested in
poultry, swine, sheep and cattle.

Inproved cassava cultivars will be
interplanted with grain leyumes such as cowpeas and pigeon peas
which could give the farwmer a cash crop as well as a higher
nutritional diet. Prototypes of solar driers already tested in
Belize will be tested by CARDI in Barbados, St. Vincent, Antiyua and
St. Lucia for drying root crops and such animal waste products as
slauyhter and fish wastes. Four technoloyical improvements are
expected by the end of the Project.

h) Other Research Activities: CARDI will also
undertake some activities which are either not LDC specific or which
will be undertaken in all six of the participating countries. This
is yenerally work being conducted by the sub-regional support
staff. The social scientists on the FSR/D team will be gatheriny
and analyzing data on each island related to marketing, credit and
input availability, as well as, benefit-cost analyses on each
production system beiny testing. 1In addition, the social scientists
plan to conduct farm family decision-making studies aimed at
providing insights necessary in evaluation of appropriateness and
transferrability of the technoloyical improvements.

Other CARDI scientists will be working on
various aspects of livestock research. ‘'these include a primary
focus on alternative eneryy and protein supplies aimed at reducing
production costs. Research on improved breediny may also be
undertaken.,
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In any technology generation effort,
availability of adequate supplies of appropriate inputs is essential
to 4 chieve acceptable adoption rates. CARDI has a capacity to
procuce some seed and plant material. This material is produced in
CARDI 1laboratories and/or research stations. When the volume of
material requirements is great enough, CARDI will encourage ard
assist CATOD and other private sector entities to contract for seed
multiplication with individual farmers.

Some of the FSR/D work will te hased on
imported seed stock since certain vegetables cannot be multiplied
under local conditions. In the case of these seeds and other
imported inputs, CARDI will work closely with importers and
distributors to assure the availahility of ample supplies.’

b. Technology Transfer

The FSR/D Project has particularly strong ties to
the Caribbean Agricultural Extension Project (CAEP) with the
University of the West Indies. Indeed, hoth Projects camplement
each other, and the success of one, will to an extent, be dependent
on the success of the other. CARDI is an important member of the
Technical Joint Action Committee which is established under CAEP to
provide the wvital research/extension linkages which will be
necessary to increase agricultural production in the long run. In
addition, CAEP will play a vital role in developing, alorg with
CARDIL, systematic approaches to transfering technological
improvements throughout the Region.

The CARDI initiative cannot be successful without
1) the cooperation of the extension services and 2) extension
services which are adequately organized, trained and equipped to
effectively work with fammers. It is to this level that CAEP is
working.

In order to be effective, extension must have a
constant flow of farm generated technologies and flow of reliable
information. The development of a strong research organization
without an cffective extension transfer capability will soon lack
vitality and purpose. Rescarch and extension are highlv related
functions which have the potential for augmenting mutual support for
their respective organizations.

Farming systems research is a "hands-on" approach

for technology gqeneration. The research invest igator, extension
agent and farmer learn in this process by mutually doing and
carrying out the on-famm experiments. The extension agents'

involvement at an ecarly stage of the generation process, insures
familiarity, and confidence for extending the information results
developad.
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1he extension agent, whose effectiveness will be
determined by his appreciation and ability to judge farmer
acceptance of alternate technology, is an important link in the
chain of behavioral chanye for improvement of the farmers well being.

In the transfer phase, extension officers will be
responsible for these on-farm trials and with CARDI they will
participate in the evaluation. CARDI support for these officers
will be the initial linkage. Support will consist of supplying
recommended planting materials, where these are not available from
comnercial sources; detailed information on the techniques to be
tested; and backstopping throughout the exercise should problems
arise.

The transfer of technologyies yenerated by CARDI
will involve CARDI assistance to extension until these technologies
can be tested on many farms under extension supervision. A sharp
distinction cannot be drawn between the stage where CARDI takes a
hands-off approach and extension takes over completely. A gray line
exists in this technology transter since CARDI field research
personnel will have to interact in an extension mode with the farmer
and extension assistance at the early stage of on-farm testing.

The demonstration techniques, along with a mix of
other techniques such as group instruction and follow-up farmer
visits, Lave proven effective methods for technology transfer in the
LDC's. A farmer will accept a recommended practice by seeing the
results and benefits of a practice in the field under his own
environmental condition. A new practice can be conpared with
traditional methods of production and by having the farmer involved,
these results can be shared with fellow farwers and neighbors.

A group of training programs are planned to
coordinate the Caribbean Agricultural Extension (CAEP) and CARDI.
CARDI will train extension ayents and interact very closely with
CAEP to facilitate the learning process. CARDI will also establish
very close linkages with the Ministries of Agriculture, Research and
Extension Divisions, where they exist. Joint cooperation and
linkage in planning, implementation, training and evaluation of
tnese on-farm exercises will be the central feature of the
research/extension linkages between CARDI, CAEP and extension
officials.

c. Research Activities

Research activity under the CARDI FSR/D Project
will Le continued based on the various steps of development which
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occurred during the SFMCP. The island level, farm level and
production sub-systems analysis for most islands have heen carried
out. Recammemdation Aomains and grouping of homogeneous farmers
with similar oconstraints and crops have been identified and the
focus and thrust of this Project will be on the design, testing and
validation of potential technological improvements.

A Technological Improvement File (TIF) will
be initiated to keep pace and to organize the different steps of
on-farm research. Within recommendation domains, e.g. those groups
of homogenous fammers growing the same crops under the same
agro-ecolagical systems; trials may be underway at different steps
in the research process, perhaps on different crops or the same
crop(s) depending on the improvement being carried out.

The TIF, at first, will include a
description and analysis of a given farmer's agricultural system.
As the research process proceeds, additional information is added,
giving the results at each step which will ijustify the process to
continue for tha* particular on-farm improvement.

Sinie there 1is a tremendous hacklog of
"shelf" technology which is known and eppreciated by agricultural
scientists, the FSR methodnlogy may be initiated at whatever step
the FSR team considers applicable. The on-farm trials utilizing a
tested tomato variety, for exemple, can respond more productively if
the known correct amounts of fertilizer, better placement in the
soil of that fertilizer and the correct timing of the fertilizer
application is carried out beginning with on-farm testing in the
proiuction system. The experience of the FSR team in making these
time saving, practical decisicns will tend to produce technological
improvements which speeds up tre entire process.

The decision to continue a particular
research approach will depend nhecessarily on results gained at each
step, and will depend on the FSR team's decision to continue.

The decisions which have to be made at each
step in the FSR process will depend on data and field observations
as to whether a process should be continued or discontinued.

CARDI will comnduct annual planning workshops
during which the work conlucted is evaluated and specific research
plans for the coming year are developed. Based on these plans and
the actual work, the protocols will be developed for each of the
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activities in the CARDI FSR/D framework. At the same time, the
information gathered on the present famming system will be used to
begin to create the TIF's. The formats will be designed and put
into use in the first year of the Project.

Once the protocols from the first years work
have bteen well documented, CARDI will hoid a workshop for FSR/D
staff to discuss and refine them, as well as, *o disseminate the
methods to all members of the staff. The TIF formats will also be
discussed and revised at this workshop. This will he followed hy
the second annual planning sessions where detailed work plans for
1985 will be developed. During the second vear, work will continue
on the development of the activity protocols. It is expected that
all of the nrotocols will have been developed and documented by the
end of the second vear.

The TIF for each production system will
first be developed by hand and refined. Later, microcomputers will
be introduced to ease the process of up-dating, communicating and
storing the information. A more detailed description of the
Technological Improvement Files is contained in Technical Annex E
(pp 38-40).

i) Responsibilities

A lomg-termm Farming System Specialist (FSS),
to be provided under the Project, will assist CARDI in much of the
work described. The FSS will be located in St. Lucia and will work
closely with the CARDI project manmager. The FSS and CARDI project
manager will assist in conducting the planning workshops described.
The 1984 work plans will be developed with the participation of
relevant country officials and will be consistent with the research
priorities which have been established for each of the participating
islanls. The FSS will be assigned to the Project full time, for
approximately three and one half years.

Extension will be inwolved in the FSR/D
process beginning in step one hecause of their knowledge of
conditions. Their input into the generation of technological
improvements hecomes more important in the design of altermatives
stage. (ARDI will inwlve the agents at this stage largely as a
sounding board regarding the alternatives heing considered for a
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particular farming system. The extension agents will participate in
the on-farm testiny primarily as observers. These tests are under
the control of the researcher but interaction with the farmer and
the extension agent are critical to the development of a viable
technological improvement. It is at this stage when the extension
agent becomes familiar with the technological improvement.

At the on-farm validation stage, the
extension agent takes over supervision, the farmer is in complete
control of the activity and the researcher is the observer. During
this stage the extension personnel become intimately familiar with
the technologyy. It is also at this stage where the critical
decision is made regardiny the appropriateness of the technological
innovation. After this stage it is turned over to the, extension
service for wider on-fann applicability testing. If it is
successful at this stage, the extension service will then develop a
mass campaiyn to encourage widespread adoption.

Another critical responsibility of the
extension officers will be the spread on a trial basis of the
technological improvements from one recomwendation domain to
another. This may be on the same island or amony islands. The
extension officers will provide feedback to the CARDI research staff
regarding their successes which will then enter into the design of
alternatives.

ii) Expected Accomplishments

The output of the technoloyy generation and
transfer component of the Project is the yeneration of at least 42
technological improvements and the establishment of a systematic
approach to technology transfer. One of the most important
indicators of output will be the refinement and widespread use of
the FSR/D nethodology. CARDI will also train both in forral
workshops and on-the-job at least 50 percent of the Ministry of
Ayriculture research personnel in each of the participating
islands. CARDI will also conduct seminars and workshops for its own
staff in which at least 75 percent are expected to have participated
by the end of the Project. 1In addition to technical improvements,
CARDI will also have a number of discrete production sub-systeins
which have reached particular stages in the FSR/D methodological
framework. The key stages in the framework are technology
screening, on-farm testing, on-farm validation, and on-farm
applicability testing. Table 2 presents a breakdown of the number
of sub-systems which are expected to have reached each of these key
stages Ly the end of each year of the Project.
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still another indicator of Project output
will be the documentation of a systematic approach for transferring
technological improvements to large nunbers of farmers. This will
be further evidenced by at least five applicability tests per island
during the final year of the Project. CARDI will train either in
formal workshops or on-the-job at least 25 percent of all extension
personne) in each of the participating islands in FSR nethodology
and concepts.

iii) Beneficiaries

This component of the Project will have two
sets of beneficiaries CARDI and extension staff and the farmers of
the Eastern Caribbean. CARDI and extension staff will carry-out the
activities described; as they are doing this they will be learning
how to do FSR/D. As the staff gains experience their performance
will improve and CARDI success at generating and extension success
at diseminating technoloyical improvement will increase. In a very
real sense, all of the staff involved in the FSR/D program will
benefit professionally.

The ultimate beneficiaries of this Project
will be comnercially orientated small and mwedium sized farmers.
This yroup constitutes the largest private sector group in the
Eastern Caribbean. By the end of the Project over 3,000 farmers
will have already participated in the technology generation
process. CARDI has been limited in its outreach aimed specifically
at *thc private sector due to a limited research base, and the
absence, in many countries, of private sector institutions able to
provide agricultural services and inputs to the farming sector.

The Project will attempt to expand the
participation of the private sector in the development process in
the followiny ways: 1) Members of private sector organizations,
will be involved in research planning and evaluation activities
which will form a critical element of the Project. Annually, CARDI
will develop country research plans. CARDI will form Country
Planning and Evaluation CQummittees, which will be made up of
relevant public and private sector oryganizations. The result of
these national sessions will be includeu in yearly CARDI country
specific workplans. 2) Many of the activities involved in the
Project have the potential for increased private sector
involvement. For example, CARDI plans to involve farmers in seed
multiplication when the scale of operation becomes economically
viable for commercial enterprises. Likewise, the development of
alternative livestock feed stocks has definite implications for
commercial ventures.
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TABLE 2

NUMBER OF TECHNOLOGY IMPROVEMENTS IN KEY STAGES OF THE FSR/D PROCESS

AT THE END OF EACH YEAR OF THE PROJECT

YEAR EXPLORATORY ON-FARM  ON-FARM APPLICABILITY MASS
T EXPERIMENTS TESTING  VALIDATION TESTING PECHNOLOGY
(STEP 4) (STEP 9) (STEP 10) (STEP 11) TRANSFER
- EXTENSION

(Numbers are cummulative as of year end)

Phase I-1983

(Actual) 8 10 - - -

Phase II-1984 24 8 6 - -
-1985 48 14 12 - -
-1986 72 35 18 10 -
-1987 96 42 30 26 -
-1988 120 70 56 50 42

Number of)

Farmers)

affected)

directly by)

the Project)

at the end of)

year 5) 240 480 720 1800
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iv) Required Inputs

1. staffing: Island research programs
will be implemented by CARDI Country Teams. Each team will be under
the direction of a Country Team Leader, who will be responsible for
all CARDI FSR programs in the particular island. Each Country Team
will consist of between three and four members. It is anticipated
that many teams will have at least one Ministry of Agriculture staff
assigned full time to the Tean. Country Teams 1in Dominica,
Montserrat, St. Lucia and Antigua will be supplenmented by four Peace
Curps Volunteers. The Project will fund the personnel and
administrative costs of each country team, in addition to, necessary
operational and research costs. AID will fund the tctal cost of
country team operations (with the exception of MOA staff mnenber
salaries), during the first year of the Project. CARDI will assume
a greater percentage of these costs during the life of the Project
and will (with the exception of MOA staff member salaries) fund all
personnel and administrative costs for country teams by the end of
the Project.

CARDI currently has five technical
specialists assigned to its FSR unit in St. [ucia and Antigua,
These specialists ygive back-up support to country teams and serve on
a "pool of FSR experts" to CARDI member countries. Qurrent areas of
expertise represented include systems agronomist, a crop protection
specialist, a weed control specialist, an agricultural economist and
economic anthropologist. Under the Project, CARDI will double its
FSR technical suppcrt capability. It is anticipated that additional
personnel in the following areas will be added to the CARDI FSR
technical staff: a systems agronomist, o horticulturist, an animal
science specialist, an aygricultural economist and an agricultural
engineer. All technical specialists will be stationed at the
sub-reyional offices located in St. Lucia and Antigua. AID will
fund the total cost of technical specialists uuring the first year
of the Project. Each subsequent year, CARDI will fund an increasing
amount of specialists' costs. By the end of the Project CARDI will
fund the total personnel cost of all technical specialists
associated with the CARDI FSR program. CARDI is not expected to
increase 1its technical specialist staff siynificantly until the
second year of the Pruject, after management systems have been
established and workplans finalized.

2. Byuipment and Supplies: In addition to
administrative costs, (rental of of.ice space and utilities, office
equipment and supplies and on-island travel costs) the Project will
fund necessary operational and research costs associated with the
FSR/D Project. A detailed equipment list is contained in Financial
?nnex G. (pp 97-1Ul). A summary of equipment and operational costs

nclude:
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a) Field and laboratory equipwent for
country research programs and for Barbados' CARDI unit participation
in the livestock feediny proyram;

b) Plant materials, seeds and other
research costs for 1island specific resea.ch proyram including
Barbados;

c) Light Project vehicles will be
provided. It is anticipated that six of these vehicles will be
pick-up trucks assigned to Country Teams in each of the six
participating LDC's. A pick-up truck will also be assigned to the
CARDI unit in Barbados to bLe used in conjunction with its livestock
teeding proyram with the Ministry ot Agriculture, 1In addition, a
vehicle will be provided for the CARDI regional office in st. lacia,

d) The developient of a mmicro-
computer systan will be tunded under the Project. ‘e location of
the system will be determined during the course ot inplementation,
but it is currently envisioned the system will link CARDI offices in
Irinidad, St. Llucia and Atiqgua,

3. Field Station Upgrading: CARDI's two
tield stations in St. Lucia and 1n Autigua will be upyraded. ‘lhe
field stations will also provide for the office space of the country
teams in the two respective countries.  AID will tund the cost of
renovations to buildings and upyrading the facilities to make them
conpatible with FSR researvi needs, CARDI will tund the operational
costs of the two stations.

4.  Training  and  lvechnical  Assistance;
considerable training and technical assistance will be required
under the Project, a more detailed description of the resources and
activities to be undertaken s included 1n the Traaning amd
Technical Assistance scction,

3. CARDI: Institutional Strengthening

One of the major accamplichments ot the Small  Parm
Multiple Cropping Systems Research Project. was the initiation of a
more decentralized and adaptive rescarch focus within CARDI. Thig
decentralization is consistent with CARDI'S overall nandate and wag
strongly c¢ndorsed by the Standing Comafttee ot Mintsitern at their
meeting in May, 1943,
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CARDI still lacks the financial base and the
organization and management reguired to sustain a productive
research system. As detailed in the CARDI Management Audit, CARDI's
problems are a result, in many ways, of the growth of the
Institute, Because of its growth, the development of crucial

administrative systems needed to support its technical operations
have been najlected. Principle CARDI weaknesses are as follows:

1) Financial support has not kept pace with the
growth of core operations;

2) Lack of appropriate organization and manayement
systems. Including: lack of personnel management and financial and
accounting systems; administrative and office procedures; and
Project preparation wnd evaluation capabilities;

3) lack of a determined and consistent approach in
carrying out its objectives.

The Standing Comaittee of Ministers has endorsed the
recommendations of the Management Zadit and has directed CARDI to
beyin implementation of several of the Audits recormendations.

e FSR/D Project will assist CARDI, throuyh training
and techrical assistance to strengthen many of the management
support. systems identified in the Audit. Since many of the
manayanent areas will cut across the CARDI organization; assistance
will not be narrowly focused on the FSR program as such. Therefore,
a multi-phased approach to institutional development will be
incorporated. 1) he Project will strengthen CARDI's ability to
perform farming systems research in the Eastern Caribbean. This
will entail the development of appropriate organization and
manageinent systems within the CARDI FSR Program. 2) The Project
will develop and strengthen crucia' organization and management
systans which are necded to  support CARDI's technical p.ooygrams
acrose  the board. 3) The Project will strengthen CARDI's
international imaye and instill a higher degree of professionalism
anong CARDI statt.

The {ollowing outputs are expected:
1)  Appropriate procedures will be developed withir
CARDI to effcctively administer an expanding FSR Program, including,

financial control, proyram planning, and cvaluation.

2) Appropriate CARDI  organization and management
gystems will be developed.  These include:


http:progr.mn
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a) The development for implementation of
appropriate administrative procedures by the end of 1983.

b) The development for inplementation of
personnel management systems by the end of 1983.

c) The development for implenentation of
finance and accounting systems by the end of Auyust 1983.

d) Work programs will also be established in
the followiny areas by the end of 1984.

- The development and implementation of a
Project rmanayement and documentation
system;

- The establishment and implementation of
Project preparation and evaluation
capabilities.
3) A Research Advisoury Board will be established by
mid-1984.

a. Project Activities

i) Project Management: Effective  Project
management will require the establishment of effective financial
planning, financial reporting and evaluation proce ures. An area
which will receive immediate attention will be Project financial
control. ‘As a result of a Project audit of the Small Farm Multiple
Cropping Systems Project, recommendations were made concerning
financial controls for the CARDI FSR/D  Project. Miese
recomendations are contained in Administrative Annex H (pp.
139-144). Technical assistance will be provided to CARDI to
establish appropriate financial systems and train staff in the
implementation of these systems.

Specific area of improvements include:

1. General and Administrative Procedures.

a) Country budgets will be prepared
on an annual basis and CARDI project manager will exercise budgetary
controls.

b)  An accounting procedure manual
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will be compiled setting out guidelines for expenditure approval,
together with standardized systems to be implemented in all
countries. A training program for accounting personnel will be
organized.

¢) Reimbursements will be made based
on montlily expenditure statenents.

d) CARDI counterpart contribution
will be monitored on a regular basis.

2. Central Control Procedures

a) A separate budget heading will be
established for travel outside the nember countries of CARDI. The
Project manager will approve all travel, formal trip reports will be
submitted with expenditure claims.

b) CARDI will maintain a cumulative
record of disbursements and exXpenditure claims from individual
countries. The surplus or deficit for each country as shown by this
summary will be reconciled on a monthly basis to the balance on the
bank statement.

c) Periodic visits will be made to
ensure that the accounting system and controls are operating
satisfactorily.

d) Any amendments to expenditure
claims will be communicated in writing to the relevant personnel and
adjusted on the following month's statement.

3. Individual Country Procedures

a) Separate bank accounts for Project
funds will be maintained in each country participating in the
Project. Formal bank reconciliations will be prepared periodically
and submitted for review,

b) Monthly statements of expenditure
submitted by each country will be standardized. Statements will be
Cleared by relevant personnel before submission to the CARDI Project
Manayer.

Other areas will be addressed through a
series of workshops and through technical assistance to be provided
under the Project. 1he first workshop will be a Project Management
Workshop to be held early in 1984. This workshop will assistL
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Project staff to develop appropriate monitoring, reporting and
financial procedures necessary to effectively implement the
technical aspects of the Project. A second workshop will be held in
conjunction with the first annual planning session secheduled for
April. The workshop will be attended by CARDI, AID and consultants
and will establish procedures to be used throughout the life of the
Project for the development of effective workplan. Annual workplans
for both the technical and institutional strengthening components of
the Project will be developed by CARDI and submitted for AID
approval. A third workshop will be held in June, 1984 and will be
concerned with establishing guidelines and baseline data for the
evaluation of the Project.

ii) CARDI Institutional Strengthening: This
aspect of the Project will involve a two phased approach. First,
CARDI will contract with a firm to design and implement essential
management systems. These systems have been identified in the
management audit and include: administrative systems, personnel and
manayement systems and finance and accountiny systems. All systems
will be designed by the end of 1983. The same firm will assist
CARDI in implementing these systems over a period of time. The
actual set:ing in place of these systems will vary according to the
availability of staff and the difficulties involved in establishing
the systems. It is anticipated that all systems will be in place
and operational no later than the end of 1984. It is anticipated
that this phase of the CARDI institutional strengthening activity
will commence as soon as CARDI meets initial conditions precedent.

Second, research management specialist (RMS)
will assist CARDI to monitor the implementation of the FSR/D
activities, as well ag, the CARDI accounting and management systems
beiny developed.

It is envisioned that the RMS will serve as
principle advisor to this activity on the Project cver the life of
the Project. The RMS will assure that all CARDI and FSR Project
management systems are being put in place according to agreed upon
wnrkplans. The RMS will be responsible for locating appropriate
technical assistance when needed and assuming the appropriate CARDI
staff are available to work with short-term consultants to implement
the systems. It is not anticipated that the RMS will reside in the
Caribbean. What will be required, however, is an 1individual to
assist CARD1 for intensive short-term periods over the life of the
Project. The RMS will be required to spend extensive periods in
Trinidad and other CARDU member countries, initially to become
thoroughly familiar with CARDI problems and then to assure that
workplans are being effectively carried and CARDI staff trained to
implement the systems.

iii) Research Advisory Board: To strenygthen
CARDI's international image, and to inculcate a higher degree of
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professionalism among their peers and the scientific community, a
Research Advisory Board (RAB) will be formed made up of members from
the international research commnunity. Such international research
institutions as Centro Internacional de Agriculture Tropical (CIAT),
International Crops Research Institute for the Semi-~Arid Tropics
(ICRISAT), International Institute of Tropical Agriculture (IITA)
and the Centro Internacional de Mejoramiento de Maiz y Trigo
(CIMMYT) including donors such as the Rockefeller Foundation, UNDP,
The World Bank, USAID, CIDA and Ford Foundation will be invited to
be a members of the CARDI RAB.

The responsibility of formulating the RAB
and implementing the Board's functions will be the task for the
Chairman of the Board of Governors with the assistance of the CARDI
Executive Director and the RMS, It is exXpected that the RAB will be
formed by mid 1984. It is anticipated that yearly meetings will be
held in one of the participating countries in the CARDI FSR program,

The RAB will be directly responsible to the
CARDI Board of Governors with their recommendations and guidelines
directed to the CARDI Executive Director. The RAB responsibilities
will be to maintain CAkDI's thrust of professional improvement
particularly in Farming Systems Research and related agricultural
research disciplines. The RAB should welcome scientific papers at
their yearly meetings which could be presented as one of the
important contributions to FSR techinoloyy. Since CARDI will be
taking a leading role in international FSR methodology development,
papers which would be presented, sponsored by CARDI, could lend
signiticant international prestige and professionalism and point the
direction from among the world's FSR scientific community.

iv) Responsibilities: The  CARDI Executive
Director will have direct responsibility for all aspects of the
institutional strengthening program. It will be his responsibility
to assure that the technical assistance program developed respond to
the management audit recommendations and that these systems help to
strengthen the overall CARDI FSR program. The Executive Director
may delegate responsibility to his two chief associates, the
Director of Research and Development and the Director of Finance and
Administration. It is uncertain at this time how authority will be
delegated since many of the activities may cut across existing lines
of authority. That is why it is essential that direct
responsibility for this aspect of the Project lies with the
Executive Director.
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The CARDI Project managyer will be directly
responsible for establishing all project specific management systems.

v) Major Beneficiaries: The major benefi-
ciaries of this set of improvements will be the core statf of CARDI
at the central, sub-reyional and country levels. Given CARDI's
close relationship with personnel in the Ministry of Agriculture in
the various countries, it is also expected that the Ministries will
benefit through better and more timely CARDI administrative
operations.

vi) Required Inputs: Early in the Project CARDI
will identify appropriate counterparts who can work with, and learn
with the external consultants. It will also be necessary for CARDI
to upyrade the administrative capabilities of the (ountry Team in
order to effectively administer Project management systems. 1In this
respect, CARDI will hire appropriate administrative staff to work
along with technical staff in individual countries. AID grant funds
will pay the salaries of administrative assistants durinyg the first
year of the Project. CARDI will assume full financial
responsibility fur these assistants for the remainder of the
Project. Training and technical assistance requirements are
described in more detail in the Training and Technical assistance
sections of this Paper.

4. Project Training and Technical Assistance

1. Training

Three types of training programs are envisioned
under the Project. The first are ' orkshops which will cover Project
management, program development and FSR/D planning and
implewentation areas. The workshops will involve CARDI staff, MOA
research and extension personnel from both the LLC's and other CARDI
member countries. There will also be technical short course
training to upgrade CARDI staff in specific skill areas. It is
anticipated such training will be in the U.S. or at research
institutions in developiny countries outside the Commonwealth
Caribbearn.
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a) workshops

Thie first workshop will be devoted to the
development of Project management systems., The purpose of this
workshop will be to establish the management and monitoring systems
which will be used in the Project and familiarize those responsible
for carrying them out. In June 1984, an evaluation design workshop
is planned. The purpose will be to lay out a methodology for
evaluation which will enable CARDI to begin collecting relevant data.

another set of workshops will be the annual
review and planning sessions. During these sessions CARDI FSR/D
staff will review their past work, make refinements in the
methodoloyy and the TIF formats, and plan the activities of the
followingy year. These workshops will be held each April and in
addition to the CARDI staff, will involve extension, MOA staff and
the private sector. A proposed outline of the workshop is as
follows:

Objectives: The main objective of the
review/planning workshops will be to elaborate
specific plans of work for the FSR/D Project
reconciled with available resources. The
review/planning workshops will have secondary parallel
objectives such as:

1, Interpret and clarify policies

2. Interchange amony scientific disciplines

3. Qoordinate work with extension and other
collaboratiny public and private agencies

4. Action-training in technical and Project
manageinent matters

5. Monitor, update, and evaluate activities.

Participants

National Level

1. Farm level team personnel of CARDI

2. All other technical personnel assigned to
the country

3. Proyram and support discipline
representatives as pertinent

4. Extension aygents that collaborate with the
country farm level team
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5. Extension management

6. Personnel from other collaborating
institutiuns

7. Representatives of CARDI top management.

Regional level

CARDI Executive Director

Director of Research and Development
Director of Finance and Administration
FSR/D Project Manayer

Other related FSR/D persons

[SRE VY SN

Chairman of Review and Planning Workshops

1. National level - Oountry Team Leader

2. Sub-regional level - Sub-regional Head of Unit

3. Regional level - Project Manager, working with
the CARDI Director iur Research and Development.

During the Project, there will be two
workshops designed specifically tfor extension personnel. These
workshops will Dbe conducted primarily by CARDI FSR/D staff with
assistance from the Farming Systems Specialists. These workshops
will cover the FSR/D methodology in detail and will include
"nands-on work for the extension agents in conducting on-farm
trials. ‘hese workshops will help CARDI forge closer working
relationships with extension.

CARDI and extension will Jjointly conduct
three workshops/seminars for research and extension personnel from
other CARDI member countries and non-member countries. The purpose
of these sessions will be to expose these individuals to the FSR/D
methodology, proyram  successes and specific  technoloyical
improvements which may have region-wide applicability. These will
enable CARDI to have a broader and more cost effective FSR/D proyram
inf luence.

by Short Jourses and International Conferences

It is anticipated that there will he necd
for some of the technical stalf to attend formil short courses,
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These courses are offered by many of the intermational research
centers, U.S. Universities amd the USDA. The purpose of this
training will be to sharpen specific technical skills of key FSR/D

staff.

2. Technical Assistance

Both long and short-term technical assistance
will be provided under the Project to assist CARDI with implementing
various aspects of the FSR/D Project. Three sources of technical
assistance are expected to be utilized.

i) Institutional Contract

It 1is anticipated that the primary
source of technical assistance will be with an institution under the
Title XII program. It is expected that the contract will last for
the duration of the Project and will provide for 1) The services of
a farming systems specialist for up to 42 months. 2) The services
of a research management specialist for approximately 27 months and
3) short-term assistance amounting to approximately 36 months to
support CARDI in various technical and administrative areas.

It is anticipated that the faming
systems specialist will reside in St. Lucia. The advisors principle
duties will be:

a) Assist the Country  Teams and the
sub-reqgional support staff in the design and implementation of FSR/D
activities.

b) Assist the CARDI Project Manager in the
centralized Project activities of planning, budgeting and evaluating.

c) Participate and contribute to the Project
workshops and seminars.

d) Assist in identification of short-tem
technical assistance requirements.
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e) Coordinate with home office in arranging for
suitable short-term technical assistance.

The research management specialist, who will be
team leader, will not reside in the Caribbean, but will be required
to spend extensive short-term periods in Trinidad and other states
participating in the Project. The specialists duties will be:

a) Monitor and assist CARDI in the
inplementation of all FSR/D activities;

b) Monitor and assist CARDI in the
implementation of all organization and management systems;

c) In conjunction with FSS, CARDI Project
manager and executive director, arrange for shoct-term technical
assistance;

d) Assist in the formulation of annual
workplans;

e) Provide short-term assistance as appropriate,

Short-Term Technical Assistance

It is anticipated that short-term assistance will be
required in the following areas:

- The design and analysis of on-farm trials;
- Integrated pest management;

- Bconomic evaluation of technological improvement
from the farmer's point of view;

- Soil and water conservation and nanagement in a
farniny systems context;

- Design and conducting of Project workshops;
- Management information systems;

- Micro-computer systenms,
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ii) CARDI Organization and Managenment Systems

It is envisioned that CARDI will
contract with a firm to provide technical assistance and training to
develop and inplement the organization and management systems.

The contract will assist CARDI in the
development and implenentation of the following systems:

1) Project Preparation, approval and
evaluation system including a Project management and documentation
systen.

2) Proper accounting system,
including standard policies guidelines and procedures.

3) Clerical and paper work system.

4) Qommunication and mnanagenent
information systemn.

5) Personnel management system,
including job descriptions and appropriate salary structure.

iii) Specialty Technical Assistance

CARDI will need additional technical
services in areas such as Project audit, and for other needs that
may be identified during the life of the Project, as well as, for
travel, per diem and honorariums associated with RAB.

5. The Project Oryanization

The technical aspects of the Project will be headed by
a CARDI designated Project Manager. The Manager will have a full
delegation of authority and sufficient resources to manage the
technoloyy yeneration and transfer components of the Project.

The Manager will be appointed on a full-time basis for
the duration of the Project and will have overall responsibility for
managing, supervising, monitoriny and reporting on relevant Project
related activities. Working with the long and short-term
specialists, the managyer will ensure that an interdisciplinary team
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approach is used at all Project levels in the implementation and
evaluation of Project activities. The Manager will be responsible
for maintaininy close research/extension linkages at all Project
levels, for responding to participating country requests, and for
interfacing with donors and private sector institutions. The
Manager's staff will include one administrative assistant
responsible for financial nanagelent and inter-island
comunications. ‘This person wi.l be assisted in developing Project
inplementation and management systems by CARDI headquarters staff
and external program/Project management consultants.

The Elecutive Director of CARDI will be responsible
for the CARDI institutional strengthening program. The, Executive
Director may delegite this authority to appropriate CARDI personnel
depending on the outcome of workplans and area of assistance to be
determined. Because of the inportance of the strengthening effort,
responsibility, at 1least initially, will rest with the Executive
Director.

Two sub-regional CARDI Project support units will be
established, one for the Windward islands in St. ILucia and one for
the Leeward islands in Antiqgua. Each unit will be headed by a
technical coordinator. Sub-regional FSR/D technical specialist
staff will be assigned to each unit based on particular
agro-environnental needs of the countries included in the
sub-regional unit. These technical specialists will spend a
considerable period of time servicing the several islands in their
sub-regional area.

At the country level, CARDI will have Country Teams
(CTs) headed by a CT Leader and supported by a field technician,
administrative assistant and several research support staff. The
CT's will manage in-country operations calling on sub-regional
specialist teams and research station staff to conduct field work
and provide technical back-up support. The CT's will include
participating country Ministry of Agriculture staff assigned to the
FSR/D Project. In-country Project activiities will be jointly
designed and monitored by the National Planning Committees, already
established through CAEP made up of members from both tne Ministry
of Agriculture the private sector and the representatives of the
Caribbean Agricultural Extension Project. The CT's will enploy a
participatory approach to involve farmers and other key private and
public local organizations in the FSR/D process.



-47-

The Parent Organization (CARDI)

The parent organization includes all the personnel in
the CARDI organization that are either outside or only indirectly
enconpassed by the Project organizatiomn.

The oryanization structure of CARDI 1is currently
undergoing a review and realignment. The basic CARDI structure has
two lines of authority under the Executive Director: (a) Research
and Developiwent and (b) Administration and Finance. The Project
Manager will report to the CARDI Director of Research and
Developnent.,
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IV. QOST ESTIMATE AND FINANCIAL PLAN

The total cost of the CARDI Farming Systems Research amnd
Development Froject is $12,100,000. AID will contribute $7,000,000
in grant funds. CARDI will contribute $4,220,000 and participating
countries an additional $880,000. Inflation is calculated at 10%
compounded per year and is incorporated into the budget fiqures.

AID

The AID contribution will consist of funding certain l.cal
currency costs ($4,085,000) and all foreign exchange costs
($2,915,000) associated with the Proiect. Detailed cost ostimates
ara contained in Annex G. Summary cost estimates are as follows:

AID Contributions

1. Personnel Costs ($1,890,000)

AID grant funds will be used to fund the following
personnel costs on ~ decreasing hasis over the life of the Project:
1) ten technical specialists to be statioaed in St. lacia or
Antigua, 2) country team members who are not funded by individual
comntries, and 3) managem it support costs for the St Ioicia and
Antiqua regional offices. In addition, VB will fund for the first
year of the project, administ rative assictants assigned to each
oountry team.

2.  Equipment and Supplies ($1,110,000)

AID will fund the following equipment and aupplies: 1)
office equipment for reqional offices in St. Lucia and Ant fqu, amd
country team offices, 2) up to $108,000 for nicro-computer myntema
for up to three inlandn,  Cont entimates inclole funds for three
unita, three hock-up unito and software, 3) laloratory equiprent,
ficld equipment and experimental materials and supplies for the life
of the Project, 4) eight whicles incluling six pick-up trocks for
cach country team, a pick-up truck for thwe CARDY unit in Barlados to
be used in conjunction with liventock feoldlng pragram,  amt o an
additional vehicle for the CARDL regicnal office in St. lacia,  5)
finld station renovation, and equipment for two of CADI's atations
at la Resource in St. lacia and Bottys Hope in Antiqua,
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3. Operating Expenses ($950,000)

AID will fund administrative expenses, (office rental,
utilities and office supplies) for the two regional offices and for
each country team office on a duclining basis for the life of the
Project. AID will fund all on-farm research and on-island travel
costs (gasoline, o0il, and maintenance for project vehicles) for the
life of the Project.

4. Regional Travel ($400,000)

The AID contribution will fund regional travel for
Project staff associated with technical and administrative
activities.

5. Technical Assistance ($1,960,000)

$1,430,000 is buigeted for the following technical
assistance: 1) 27 person months of a Research Management
Specialist; 2) 42 person months for a lorj-term Farming Systems
Research Specialist; 3) 36 person months of short term assistance.

$100,000 is budgeted for short term assistance for the
development and implementation of a CARDI institutional
strenathening program.

$430,000 is budgeted for specialty technical
assistance needs such as, yearly project audits, workshops, the
development of micro-computer systems, travel per diem and
honorariums for Research Advisory Board, and other short-term needs
that may arise during the life of the project.

6. Training ($390,000)

Furxls are provided for essential staff development of
a short-term nature. Short-term training will focus on workshops,
conferences short courses and other training necessary to increase
the capabilities of CARDI, participating country staff and the
private sector.
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7. Evaluation ($300,000)

Funds are provided for two external evaluations during
the life of the Project.

CARDI

1. Personnel Costs ($3,240,000)

CARDI will fund the salary and benefits of all CARDI
staff needed to backstop Project activities. CARDI will also fund
an increasing portion of the salary and benefits of . technical
specialists, country team members and management support staff.
CARDI will also fund adequate administrative assistants to support
teams in financial control and administrative systems beginning in
year two.

2. Operating Expenses ($880,000)

CARDI will fund, on an increasiny basis, rental,
utilities and office supplies associated with the St. Lucia and
Mtigua regional offices, in addition to, similar costs for all
country teams. CARDI will also fund the operational costs of the
field stations.

3. Regional Travel ($100,000)

Beginning in year three of the Project CARDI will
begin funding regional travel associated with Project activities.

Host Governments ($880,000)

1, Personnel Costs ($770,000)

Host Governments contribute to the salary and benefits
of one menber of each country team.

2. Operating Expenses ($110,000)

The Governments of Antigua, St. Kitts/Nevis and
Montserrat also contribute to the office space used by country teams
in their states,
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TABLE ).

SUMMARY COST ESTIMATE AND FINANCIAL PLAN

(Us$000)

X c TOTAL
AID

I. Personnel Costs - 1,890 1,890
Technical Specialists - 725 725
Country Teams - 950 950
Managament. Support - 215 215
II. Fqguipment and Supplies 705 405 1,110
Office Equipment 74 - 74
Micro-Computer 108 - 108
Lahoratory Equipment 48 - 48
Field Fquipment 275 - 275
Plant Materials/Supplies - 305 305
Vehicles 100 - 100
Field Station Development 100 100 200
IIX. Operating Expenses - 950 950
Administrative Expenses - 250 250
Research Expenses - 500 500
On-Island Travel - 200 200
IV. Regional Travel - 400 400
V. Technical Assistance 1,720 Zﬂg 1,960
Farming Systems Specialist 500 500
Research Management Specialist 400 400
Short-Term Assistance 530 530
O&M Design and Implementation 100 100
Specialty Assistance 290 140 430
Audit T140) 140)
Workshops (60) (60)
Micro-Computer Systems (50) (50)
Research Advisory Board (80) (80)
Other Specialty Assistance (100) (100) (200)
VI. Training 190 200 390
Short-term 100 100
Workshops 200 200
Conferences 90 20
VII. Evaluation 300 - 300

TOTAL AID 2,915 4,085 7,000



-52-

TABLE 1 (CONT'D)

CARDI

I. Personnel Costs

Core Staff

Technical Specialists
Country Teams
Management Support

II. Operating Expenses

Administrative Expenses
Field Station Operation

III. Regional Travel
TOTAL CARDI

Host Governments

I. Personnel Costs

Country Team

II. Operating Expenses

Administrative Expenses

TOTAL HOST GOVERNMENTS

AID
CARDI
HOST GOVERNMENTS

TOTAL

|2

2,915

I TomL
3,240 3,240
644 644
938 938
1,150 1,150
508 508
80 880
330 330
550 550
100 _100
4,220 4,220
m 710
770 770
10 10
110 110
80 880
4,085 7,000
4,220 4,220
880 880
9,185 12,100
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TARLE 2

OOSTING OF PROJECT OUTPUTS/INPUTS

(Us$000)
TECHNOLOGY
GENERATION & INSTITUTION
TRANSFER BUILDING TOTAL
PROJECT INPUTS

AID
Personnel Costs 1,845 45 1,890
Equipment and Supplies 1,000 110 1,110
Operating Expenses 950 - 950
Regional Travel 300 100 400
Technical Assistance 980 980 1,960
Training 190 200 390
Evaluation - 300 300

TOTAL AID 5,265 1,735 7,000
CARDI
Personnel Costs 2,816 424 3,240
Operating Expenses 665 215 880
Regional Travel 50 50 100

TOTAL CARDI 3,53) 689 4,220
Host Governments
Personnel Costs 770 - 770
Operating Expenses 110 - 110

TOTAL HOST GOVERNMENTS 880 - 880

GRAND TOTAL 9,676 2,424 12,100
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TABLE 3

PROJECTION OF EXPENDITURES BY FISCAL YEAR

(Us$000)

FY 83 FY 84 FYS8 FY8 FY 87 Fy 8 TOTAL

Personnel Costs 45 675 590 440 140 - 1,890
Equipment and

Supplies - 524 339 108 97. 42 1,110
Operating Expenses - 160 225 220 195 150 950
Regional Travel 5 20 20 80 80 55 400
Technical

Assistance 45 275 420 500 495 225 1,960
Training - 95 85 80 68 62 390
Evaluation - - - 100 - 200 300

TOTAL 95 1,819 1,749 1,528 1,075 734 7,000
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V. IMPLEMENTATION PLAN

The implementation of the FSR/D Project is viewed as a
continuation of a collaborative team process initiated during the
previous AID-supported Project and heightened during the PID and PP
preparation phases of the Project. CARDI country teams are already
organized in the participating countries and are carrying out
selected components of the FSR/D methodology. Thus, the intent of
this Project is not to begin somethiny once the implementation phase
begins, but rather to elaborate, refine,and adapt a more efficient
and farmer-responsive methodoloyy that can be sustained and
replicated in the Eastern Caribbean. Since this Project supports
and builds on ongoing CARDI activities, it is essential that the
implementation start-up phase be initiated immediately and be
rigorously executed. AID and CARDI staff plan to continue their
close working relationship over the ccming months in order to assure

that this is done.

A. Detailed Project Schedule

The implementation plan follows the principle that the
"level of planning detail should be consistent with the level of
certainty of occurance." Therefore, maximum detail is given for
initial Project start-up activities. In the technical operation
subset of the plan, a variable time scaling technique is employed.
That is, activities are scheduled on a monthly basis during the
first year of the Project, a quarterly basis during years 2 and 3,
and on a yearly basis in the final two years of the Project. This
approach encourages detailed annual Project monitoring, assessment
and replanniny sesssions, and these sessions are an integral part of
the Project.

1. Project Start-Up Activity Schedule

Action Timing Responsibility
1983
1. Short-list Title XII
institutions July RDQ/C
2. Prepare RFTP for Technical
Assistance July RDO/C

3. Initial Oonditions
Precedent Met July CARDI
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Action Timing Responsibility
1983
4. Contract for OsM Systems

Design and Iplementation Auyust CARDI
5. Assiyn statf to work with

0&M Techinical Assistance August CARDI
6. RFTP's sent to short-

listed Institutions Auyust RDO/C
7. C.P. for Personnel Met September CARDI
8. Proposals for Title XII

Contract sulmitted October CONTRACTOR
9. Contract signed December RDO/C
10. 0O&lM Systems Desiygn in Place  December CARDI/CONTRACTOR
1984
11. FSR Advisor arrives St.

Lucia January TITLE XII

INSTITUTION

12. Senior Research Management

Alvisor arrives 'Irinidad January TITLE XII

INSTITUTION

2. Project Operation Schedule

Action Timiny Responsibility
1984
1. Development of FSR
Methodoloyy Septemnber CARDI
2. ‘1Mransfer approach
developed October CARDI/MOA/CAEP
3. Procurement for Byuipment
initiated January CARDI/
QONTRACTOR
4. Project Manayement Vorkshop
held February CARDI/
CONTRACTOR
5. Project Planning Workshop
held March CARDI1/
CONTRACTOR
6. On-Farm Testing of TIF's May/Continuing CARDI/
QONTRACIOR

7. Adwinistrative System in
place hay CARD1/
CONIRACTIOR



Action
1963

8.

9.

10.

11.
12.

13.

Project Evaluation Workshop
held

Workplans submitted and
approved

Micro-computer system
installed

Personnel system in place
RAB is instituted

Extension Training

1985

1.

2.

Applicability Testing of
TIF's

Project Planning Workshops
held

Workplans submitted and
approved

Mid-Term Evaluation

All O&M Systems, tested
and functioning

1986

1.
2'

3.

Applicability Testing
Extension Training

Workplans submitted and
approved

57~

Timing

June

3rd. Q.

3rd. Q.
4th Q.
4th. Q.
4th. Q.

lst. (.
2nd. Q.

3rd. Q.
3rd. Q.

4th Q.

2nd. Q.
2nd. Q.

3rd. Q.

Responsibility

CARDI/
CONTRACTOR

RDO/C/CARD1/
CONTRACTOR

CARDI/
CONIRACIOR
CARDI/
CONTRACTOR
CARD1/
CONTRACTOR
CARD1/
CONTRACTOR

CARDI/
CONIRACTOR

CARDI/
CONIRACTOR

CARDI/
CONTRAC'IOR

RDO/C/CARDI/
CONTRACIOR

RDO/C/CARDI/
CUNTRACTOR

CARDI/
CONTRACTOR
CARDI/
CONTRACTOR

CARDI/
CONTRACTOR
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Action Timing Responsibility
1987
1. Extension Training CARDI/
QONTRACTOR
2. Workplans Subnitted CARDI/
CONTRACTOR
3. Technological Improvements
validated CARDI/
QONTRACTOR
1988
1. Technoloygical Improvements
validated CARDI
2. More transfer campaiyns held EXTENSION
3. Final Evaluation CARDI/RDO/C
QON1TRACTOR

B. Project Management

Thie USAID Evaluation Report of the SFMCP concluded
that any follow-on activity would need to be substantially improved
in its management dimension. The new Project has been carefully
designed to incorporate an appropriate Project management process
and system.

A Project Manayer will be appointed and be deleyated
adequate authority by the CARDI Executive Director to carry out
Project activities. ‘ihis will include accountability for financial
actions under the Project. The Project Manager will be assisted by
headquarters staff in recruiting and training Project personnel,
establishing overall Project nanagement and information systems,
and carrying out specific institutional strengthening activities.
The Project Manager wi.l be assisted by an administrative assistant
in carrying out day to day implementation matters.

The Project provides for technical assistance to assist the
Manager in establishing an effective Project management system that
can be used as a model for the overall CARDI Program Management
System. ‘he initial Management workshop, will set out the overall
framework four the Project manayement system. An integral part of
the system will be the annual review and planning workshops held
sequentially at different levels of the Project.
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AID Support

Considerable support particularly in the first nine months
of the Project will be necessary from RDO/C to assure that Project
implementation keeps to agreed-upon schedules. In order to provide
this support, ¥DO/C will establish and maintain an internal Project
Implementation (ommittee. This Committee will be headed by a
Project officer from the Agriculture and Rural Development Office.
Other permanent committee members will be from the RDO/C Projects
office and the controller's office. Assistance from other Mission
divisions, such as the regional legal advisor and program office and
AIDAMashington will be called upon, on an as needed basis.

C. Procurement Arranyements

CARDI does not have a formalized procurement system.
Therefore all procurement under the Project will be handled in
accordance with gyuidelines contained in AID Handbook 11 (Country
Contracting) or other appropriate AID procurelent guidelines.

The major portion of the technical assistance provided
under the Project will be under a Title XII institutional contract.
RDO/C believes that CARDI can benefit from a strong institutional
relationship with a U.S. institution under the Title XII program.
CARDI will be involved, to the maximum extent possible, in the
selection of the institution and approval of all consultants
provided under the Project.

The institutional contract will provide for 1) long-term
farming systems research specialist; 2) research management
specialist, 3) in addition to, much of the short-term assistance
required under the Project. In addition, the institutional contract
will provide for the procurement of some of the commodities,
training and evaluation activities planned under the Project.

CARDI will contract with a firm to design and implement the
required OsM system. Several major international accounting and
management consulting firms have local offices in Jamaica, Trinidad
and Barbados and have the expertize available to perform the
activities planned.

CARDI will utilize AID travel and per diem regulations
during the Project.
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VI. MONITORING, REPORTING AND EVALUATION PLAN

A. Monitoring plan

Monitoring involves tracking actual aygainst planned Project
progyress--both physical and financial--and using the knowledge
gained to tine tune Project operations. Therefore, monitoring
begins with a specification of Project milestones or targets along
with a listing of key actors responsible for various activities.
The Implementation Plan outlined in Section V, accompanied by the
Project's Loyical Framework, already contains many of these elements
and thus provides the foundation tor the Monitoring Plan.

1. CARDI's Project Monitoring Activities

In this Project, CARDI will carry out activities at
three different organizational levels and several dispersed
geographical locations--the participating countries, the two
sub-regional units, and the headquarters office. The Implementation
Plan identifies yeneral activities, coapletion data and targets for
each of these units which will need to be monitored. Included here
are key inputs, outputs, and external conditions sunmarized in the
Logyical Framework. A more detailed monitoring plan for each unit
will be developed in the Project Management Workshop. This plan
will be reviewed and revised once a year at the annual country,
sub-regional and central level Review and Planning sessions. The
Project Managyer has responsibility of establishing the Project
monitoring system and manaying its operation. Short term assistance
is beinyg ‘made available to assist in the establishient of this
system,

2. AID's Monitoring Activities

AlD's role in the Project includes assisting CARDI
with procurement arrangements, approving annual workplans,
participating in evaluations, assuring finencial accountability, and
helping in other ways agreed to by both parties. These activities,
especially the initial ones related to contracting and procurement
are extremely time senstitive. Thus, these initial activities need
to be monitored closely to assure they are completed on time.
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3. Contractor Monitoring Activities

Contractors will bLe required to carry out internal
monitoring of their key activities. This responsibility will be
included as a standard feature of all contracts. The specific
monitoring and reporting requirements will be detailed in the scope
of services to be performed.

B. Reporting Plan

Reporting is the communication of the status of Project
activities to others, along with necessary analyses and action
reconmendations, so that they may better carry out their
responsibilities. Reporting is based on events which occur at
different oryanizational levels and are selected as important by
those who have management responsibility. For exanple, in this
Project the Manager needs to know from the CARDI Country Teams when
and in what configuration the first year test-plots are initiated.
He also needs to know from AID when it is likely that proposals for
the technical assistance will be received. Both of these activities
require reporting. Internal unit reporting is also required at each
organizational level to assure quality control and permit financial
accounting. Reporting requirements will Dbe described in the
Managenent Workshop.

Specifically, the CARDI Project Manager will receive simple
reports from Country 71eams on a monthly basis, more detailed reports
quarterly, and an in-depth report at each year's planning
workshops. The Manager, in turn, will submit quarterly progress
reports to the CARDI headquarters and A.I.D. In addition to
financial reports to AID on a monthly basis. All CARDI personnel
involved ir formal training and extra-regional activities will be
required to submit traininy or trip reports. CARDI contractors and
short-term consultants will also sutmit periodic and/or trip reports.

C. Project Evaluation Plan

During the Project desiyn stage only the basic elements of
an c¢valuation plan, as described below, were formulated. A detailed
evaluation plan is to be developed during an Evaluation Design
Workshop scheduled for late in the first year of the Project,
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Key Evaluation Issues and Decision Makers

Seven issues that are key in the Project evaluations

have been identified. ‘The issues require variable periods of time
to observe, and will therefore neced to be dealt with in different

evaluations,

al

b.

£.

The

The following issues will receive priority attention,

What changes in farm level cconomic and nutritional
status have occurred amony direct and indirect Project
bereficiaries, and to what extent can these changes be
attributed to the FRS/D Project?

What i. the process by which technology improvements
generated by the Project are transferred from Project
participants to other farmers and how can this process
be imprcved?

Is the FSR/D methodology refined under the Project
effective in generating technoloyy improvenents that
demonstrate subs:antial fam level production

increases, and how might the methodology be improved?

How viable is the FSR/D Proyram tor CARDI and the
participating countries as a  means ot turther
decentralizing CARDI  operations and  making it
responsive to the agricultural needs ot the Reyion?

Given the ditferent political, eCconunic and
institutional characteristics of  Bastern  Caribbean
countries, does the FOR/D approach  represents  a
cost-cffective way of organizing and carrying out
ayricultural research?

Is the Project managerent  system,  1.e. internal
planning, budget ing, responsibility assiynment,
controling, and feedback/evaluation, cost-effective
and how can it be improved or replicated in other
CARD]I or bast Caribbean Projects?

key decision makers who pequite anformation on these

issues include: the CARDI Executive Director and policy boards, the
Project Manager, the FSR/D technical stalf, Countiy ‘lvanm leagers,
the participating countiy Ministry ot Agriculture policy makers,
USAID Mission Personnel, and the Interpaticnal Agricultural Research

Comunity .
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2. Detailed Evaluation Research Design

In the FSR/D Project, a design exercise is scheduled
in the first year of the Project in order to specify necessary
baseline information and detail the surveys and analyses of such
data preparatory to or as part of the actual evaluations. The
evaluation design exercise will also set up the exact timing,
issues, research desiyn, and scope of activities for each evaluation.

Current plans call for two internal CARDI evaluations
and two joint CARDI-external evaluations over the life of the
Project. The first internal CARDI evaluation will take place in May
1984 following the first full cycle of Project activities. It will
focus on the efficiency of start-up operations and serve as a forum
for introducing and learning Project evaluation tools and
techniques. The detailed Project evaluation design will be on
output of this session. Consultants will assist CARDI evaluation
staff in facilitating the evaluation process.

The two external evaluations are scheduled for late in
year two and early in year five of the Project. 1These evaluations
will focus on leadiny indicators of Project impact, and will
recommend mid-course corrections needed to improve Project
effectiveness and assure sustainability. Several internationally
renown FSR/D professionals will take part in these evaluations.
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VII. PROJECT SPECIFIC ANALYSES

A. Technical Analysis

l. Farming Systems in the Eastern Caribbean

Farminy systems are the result of interactions amony
several interdependent components. At the <centre of the
interactions are the farmers themselves, whose households and means
of livelihood are intimately linked. For achieving a specific
farming system, families allocate certain quantities and qualities
of inputs, to which they have access, to three processes --- crep
production, livestock production and off-farm employment -- in a
manner which, yiven their knowledge, will maximize the attainment of
the yoals.

The farming systems that have actually evolved in the
Eastern Caribbean are intricate webs of resource allocation,
cropping patterns and technoloyies that emphasize heterogeneity and
combine traditional beliefs and practices, with rather unfavorable
agro-ecoloyical conditions. The focal point of these farminy
systems is the decision makiny processes of the farm household. An
understanding of these decision making processes seeks to explain
farmers' behavior in terms of logically consistent responses to
econoinic and social opportunities, given existing constraints. The
decision making processes of the small farmers in the Eastern
Caribbean involve a rarge of factors. Each farmer makes choices
within the context of the household, i.e. is influenced by the
household's needs and goals, as well as, Ly the availability of
resources. - These resources include not only land, water, labor,
etc., but also social resources such as extension inrormation about
agricultural methods and credit. At the same time, farimers face the
difficult task of planning an enterprise in the face of uncertain
weather and market conditions.

Small tammers who plant both tree crops and food crops
allocate resources to tree crop cultiva-ion on the basis of careful
long-range planning decisions, while their resource allocation to
food production appears haphazard and disorganized. The difference,
it appears, is 1 matter of timing. Tree crops take several years to
mature and bear for a lony time therecafter. Once planted, tree
crops will absorb part of the fanmer's land and labor and yield him
some income for rany years. The decision to comnit resources to a
Plot of tree crops is thcrefore considered very carefully and timed
to avoid conflicts with other foresccable demands on the farmer's
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resources. ‘The fact that income from citrus trees fluctuates
unpredictably from year to year only reinforces the long-term nature
of the decision. The farmer knows he is investing in a "life time"
income rather than in a steady flow and makes his calculation
accordingly.

Food crops, on the other hand satisfy, consumption
needs and the opportunity cost varies continuously. The farner
would plant food crops "until he had enough" at which point he would
stop and do somethiny else. It is quite clear that the farmer
cannot express his need in terms of the specific number of plants or
specific acreage because "enough" is a relative neasure depending on
his family's needs, on market demand, and on what he had to forego
in order to plant that much. Decisions regarding short-term crops
are made in the course of action whereas decisions regarding cash
crops are usually made beforehand. Consequently, farwers often
change their plans between the time they clear land for food crops
and the time they save the seed. Far from being haphazard,
decisions about food production are adjusted continuously to
changing circumstances.

Knowledge of the existing pattern of leadership,
power, size and structure of families, division of labor according
to sex and aye, marketing patterns at local and regional levels, the
calendar of social and cultural events, food habits, etc., can be
used to indicate the priorities that new crops and crop technoloyies
will have. Many farmers in Montserrat, for instance, will not
fertilize root crops culiivated for home consumption because it is
yenerally felt that the fertilizer atfects the cooking quality and,
conseguently, the taste of the tuber.

Labor as a factor of production is further aftected by
the sex and aye of the farmer. The majority of the small farmers in
the Eastern Caribbean are over 55 years of aye. Althouyh age does
not appear to be a hinderancc to the amount of labor the farmer puts
into his system, it does, however, affect the rate of acceptance of
new technologies. HMany farmers feel that they have established,
through sutficient experience, fairly developed farming systems and
that their major constraints are only two-fold, i.e. the lack of
sufficient. market outlets and consequently suitable prices and the
lack of much needed inputs viz. chemical inputs and credit.,

The general level of literacy is quite high in the
Eastern Caribbean making for case of camunications between research
extension personnel and small medium scale farmers. COoimunications
is extremely important in understanding, precisely, the current
farming systems. It is also very inportant for the transfer of
technological improvements,
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2. The Technique Selected

Because of the complex nature of the region's small
and medium scale farming systems and because traditional research
efforts had not made much proyress, CARDI selected the systems
appcoach. This decision is one that evolved over time. It began in
1976 with a decision by CARDI's Board of Governors to decentralize
its operations from the Trinidad headquarters. 1In 1978, the Small
Farm Multiple Croppiny Systems Research Project enabled CARDI to
expand its decentralization effort. The systems approach was
introduced at that time because of the nature of the farming systems
in the LDC's.

The experience of that Project confirms the nature of
the farming systems., CARDI has somewhat improved its FSR/D
methodology and will continue to do so under this Project. FSR/D as
a research methodoloyy is still not fully mature in any part of the
world. There have not been any benefit-cost or cost effectiveness
analyses conducted. It is, however, generally assumed the FSR/D is
somewhat more expensive than traditional research. This is highly
dependent, however, on the assumed relevancy of the product of that
traditional research. FSR/D is considered preferable to traditional
because of the initimate involvenent of the research team, the
farmer and extension personnel. The product of FSR/D is therefore
not only very relevant for the farme. but is also relatively easy to
extend. This in turn makes the extension service much more
efficient.

When considered from the point of view of the ultimate
objective, 1i.e. increase small and medium farm production and
productivity, the FSR/D approach is more cost-effective than other
alternatives. In the approach being used in this Project it is
impossible to separate technology generation from technology
transfer. The two are inter-twined as the extension personnel
became integrated members of the FSR/D team. By the end of this
Project it is expected that extension personnel will be making
significant contributions at each stagye in the FSR/D process.

The cetailed FSR/D methodology which will be refined
and employed in the Project is contained in Technical Annex L. The
FSR/D approach is the most appropriate and feasible to address the
constraints of the Eastern Caribbean.
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B. Economic Analysis

The economic benefits from research can take a number of
forms. The most obvious is increased agricultural output, be it
sold domestically or marketed abroad. Benefits also can take the
form of an improvement in quality of a commodity such as the
development of a seedless variety. ‘The innovation might lead to
conservation of inputs for instance less chemicals might be required
to obtain a yiven output. Lastly, an improvement in marketing might
be secured as a result of a product which transports better thereby
reducing waste and spoilage in the distribution system.

It is expected that the FSR/D Project will create many of
these same benefits contributingy substantially to national and
regional objectives. That 1is, the Project is expected to: (a)
increase production and productivity on small fams, (b) increase
income and improve human nutrition, especially among low-income
rural household, (c) improve self-reliance and security with respect
to food, (d) save foreign exchange by reducing food imports and to
increase foreign exchange earnings through an expansion of exports
particularly in the Region, (e) increase productive enployment on
farms, especially during seasons of considerable under-employment,
and (f) reduce the drudgery of farm work in order to reduce the
paradox of seasonal labor shorteges on farms while high levels of
unemployment exist in the general economy. The Project is expected
to contribute to income equity in that most of the gains are
expected to accrue to lower income groups--to small farmers in the
form of higher incomes and to lower income non-farm household,
(where as much as 70 percent of income is spent on food) in the form
of larger quantities at lower prices. In addition, larger volumes
of inputs and outputs at the farm level are expected to lead to
higher levels of anployment and incame in the marketing and input
supply sectors.

Especially significant from the standpoint of economic
benefits will be the Project's impact on employwent and foreign
exchange. Significant unemployment and underemployment exists in
the Region, and undoubtedly some of the individuals to be employed
under Lhis Project will be drawn from the ranks of the unemployed
and underenployed. As for foreign exchange savinys, such savings
generated by the Project will be of utmost importance given that the
currency of the LDCs--the East Caribbean dollar--appears to be
overvalued distortiny the tems of trode in tavor of imports. (A
comparison of the inflation performance or the LDCs with that in the
U.S.--their most important trading partner and the country to which
the East Caribbean dollar 1is pegyed--suggests the currency is
overvalued by at least 10 percent).
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Experience elsewhere suygests that investments in
agricultural research have significant payoffs. Rates of return as
high as 80 percent have been achieved in research on high yielding
varieties of wheat and rice. The estimated rate of return on
agriculture education and research in Japan over the 1880-1938
period was 35 percent. Numerous other examples also can be cited.
While the returns on this Project's activities are unlikely to reach
as high as 80 percent, they nonetheless, are expected to be
significant.

Although the Project is expected to yield a siynificant
economic impact, the benefits are difficult to quantify since
neither the magnitude nor time pattern of the flow can be estimated
ex-ante. It is therefore not possible to conduct a benefit/cost
type of analysis. The problem is canplicated because research is
only one component of a system of mutually interdependent and
complementary activities. ‘The primary role of research 1is to
yenerate new technolovies and knowledye. Agricultural extension and
other educational services have the major responsibility for
transfer and adoption at the farm level. Other essential activities
include the supply of inputs to farmers and the marketing of food
products, as well as, the services associated with these functions.
The final output of this canplex of activities is an increase in
farm production and ultimately a reduction in the consumer's food
bill. In the absence of any one of these components, there will be
little if any production change. Agricultural production is, in
fact, a joint product of the total system which consists of tliese
activities. The bencfit flows, then, are a result of the total
system., lhe costs associated with all of the activities should be
considered sinultaneously and related to the total benefits.

One approach would be to estimate the effects of the
Project on "consumer surplus and producer surplus"™ as defined in
economics. As pointed out earlier, the benefits to consumers are
especially inportant in the case of food for the domestic market.
Productivity increases initially benefit producers through increased
sales but eventually, in conpetitive markets, most of the gains
accrue to consumers in the form of lower prices. However, this
approach required estimates of the demand and supply functions, for
which the necessary data are not available. A second approach, less
elegant from an economic standpoint, 1s to estimate incremental
benetits resulting only from the FSR/D activity. For reasons cited
above, however, such an estimation would be highly imprecise.
Hence, calculation of an internal rate ot return or cost-benefit
ratio become quite difficult. Mother approach is to use
cost-effectiveness analysis which is frequently done with research
and institution buildiny Projects, Denmonstration of
cost-effectiveness 18 a two step process, First, a calculation io
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made of the incremental benefits the Project needs to generate in
order to yield a 15 percent real rate of return, (a return
considered acceptable in light of the opportunity cost of capital in
the region). Second, an assessment is made as to the plausibility
of the benefits required to generate such a rate of return.

Project costs include contributions from three sources:
USAID, CARDI itself and the LDC governments, USAID will be
furnishing $7 million; CARDI and the LDC governments toyether $5.1
million.

There is generally a substantial lay between the initial
dgeneration of new technoloyy and the full spread of the benefits.
Based on previous experience, the process moves slowly at first,
then accelerates, and is conpleted after about 20 to 25 years. For
ease in calculation, the following assunptions were made: (a) that
the bene’it stream beyins in year six and terminates in year twenty
and (b) that Dbenefits are the same in each year. Given the
Project's toutal costs of $12.1 million, annual income revenues
increases of $2.8 million must be achieved to attain an internal
rate ot return of 15 percent,.

Existing market opportunities suqggest that these annual net
revenue increases are indeed plausible, For the LDCs, Inarket
possibilities consist of two main elements: (a) domestic import
substitution possibilities and, (b) export opportunities. The LDCs
tood import bill is used as a measure of import substitution
possibilities. On the other hand, a proxy for export opportunities
is the food import bill of the larger CARICOM states, including
Borbados, Quyana, Jamaica, anu Trinidad and ‘Tobago. Transport cost
considerations would preclude LDC exports to states other than these
largye CARIQOM countries. In 1980, the LDC food import bill stood at
$130 million while the couwbined food import bill for the larger
CARICOM States was almost $600 million (Trinidad and Tobago $300
million and Jamaica $200 million). Moreover, food import bills for
both the LDCs and the larger CARICUM states are growing rapidly. It
is recoynized that the LICs and the larger CARICOM States will
continue to require imports that the LDCs will not be able to supply
in the foreseeable future such as grains for animal feeds. However,
the $2.8 million in annual incremental income that needs to be
generated, 1n order for the ‘Proiect to be cost erficient amounts to
less than 1 percent of the conbined annual tood inport bills of the
LDCs and the largyer CARICOM States. It s hignly plausible that
this Project would reduce combined food import bills by this
amount., Morcover, this outcane does not take into consideration
other wexpected benefits  such as  improvements in food quality,
reductions in the use ot food production inpputs and improvements in
marketing.,
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The direct target group of this Project is small faruwer
households, accounting for 95 percent of farms in the LDCs. These
farmers are the major producers of the domestic food supply--60 to
70 percent of the vegetables and 85 to 95 percent of root crops.
The taryet dgroup numbers 60,000, of which half market their
comnodities either domestically or abroad while the remainder
produce food for home consumption. In order to achieve an internal
rate of return of 15 percent, incremental annual benefits per
househol@ of $47 would have to be generated beyinning in year six.
Tis level of increased household income appears to be entirely
feasible.

Approximately 3,000 small farmers will be actually involved
in the CARDI field trials. 1The farmers undoubtedly will receive the
most significant benefit. However, we would anticipate a large
portion of the other small farmer also to benefit as the technology
is disseminated.

Moreover, while the primary focus of this Project is the
small farmer in the East Caribbean LDCs, the technology and
knowledge generated by this Project will undoubtedly be applicable
o (a) larger farms and (b) countries other than the LDCs such as
the larger CARICUM states. Tu the extent that larger farms and
these other countries also benefit, the $47 in increwental annual
benefits per small farm household that would be required to make the
Project cconomically viable would represent an overestimate,
Indeed, if the innovations produced by CARDI were disseminated in
Jamaica and Trinidad and Tobago whose small farm population together
totals more than 400,000, the fiqure would represent a sharp
overestimite,

C. Social Soundness Analysis

1. Introduction

The Project will be concerned with developiny
technologics appropriate to the circumstances of target groups of
farmers, 1.c¢., all the factors of production which affect famers'

decisions with respect to a crop technoloyy -~ their natural
environment (soil, type, rainfall); their economic environment (food
production, product markets, price of inputs) and their own yoals,

preferences and 1ecsource constraints,
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Almost all small farmers in the Eastern Caribbean have
a yoal of increasing incoies, broadly defined to include production
for home consumption. Generally too, farmers have a security goal
of meeting subsistence requirements of their preferred food; they
also want to avoid takiny those risks that might endanger their
subsistence or cash sources of income. Clearly farmers reject
available technologies not because they are conservative or
ignorant, but because they rationally weigh the changes in incomes
and risks associated with these given technologies under their
natural and econowic circumstances and decide that for them
technology does not pay.

The FSR/D methodology determines whether farmers in a
reyion are sufficiently alike to allow for a common set of
experiments and comuon recomnendations. No two farmers have
identical circumstances. At the same time, however, a research
progran cannot be established to provide recomendations for each
farmer. It is therefore necessary to classify farmers with similar
circumstances into reconmendation domains - groups of farmers for
whom we can make more or less the same recommendations with minor
changes to be worked out at the household - farm level,
Recommendation domains are usually defined on the basis of
agro-climatic environments. Tie data from previous research
indicates that ayroclimatic coruitions are frequently modified by
the socio-econonic circumstances of the farmmer. Indeed, a
recomendation domain may result from a complex interaction of
agroclimatic and socio-economic factors. Therefore, a knowledge of
farmer circumstances and how they atfect crop technologies is a
necessary element in identifyiny recommendation domains. In the
tinal analysis then, one of the ultimate tasks of this Project will
be to incorporate a knowledye of farmer circumstances into the
design ot technoloyies so that they are consistent with farmer
circumstances «nd yoals.

The research conducted under the SFMCP concentrated
primarily on describing individual tarming systems and household
characteristica--characteristics affect the type of on-farm research
that is designed for the inprovenent of the farming practices and
technologies. e chardacteristics referred to are those in addition
to the bioloyical and physical relationships that constitute a
craditional system developed by the farmer himself/herself; a
traditional system that doez not only include the farmer's
understanding of his/her own agroecological niche but which also
includes the farmer's heliefs and customary practices, and his goals
and motivat ions,

In light of the above, special attention will be yiven
to understanding, in a comprehensive manner, some of those factors
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which affect the farner's system. For exanple, if farmers in most
areas of a country have always been growing their own corn with
pigeon peas, a more dynamic approach to improving farming systems
would be to set up trials on corn and pigeon pea combinations rather
than to introduce corn with sweet potato yields, it would be quite
wrong to assume that he will react positively to growing corn with
sweet potatoes; he could well be experimenting with his present corn
and pigeon pea system.

Similarly, in an area where heavy emphasis is placed
on cash crops and sweet potatoes are grown primarily for home
consumption, it is quite likely that less importance will be placed
on inproviny present sweet potato cropping technologies. As one
farmer succiently sunmaed up the situation, "We prefer to follow
tradition and do like our fathers and grandfathers plant. They
always been good that way". Yet this same farmer who specializes in
tree crops does not hesitate to improve on the cropping system of
his tree crops because, "Them trees bring money; the potatoe is to
eat at home - we sell only what we cannot eat".

An  understanding of small farmer constaints will
enable the Project to determine whether a new technology is suited
to small farmers and what it will take to yain its adoption. To
make these determinations, the Project will first examine the
farmer's existing production patterns and identify the physical,
socio—cultural and political factors that influence his
decision-making. After ascertaining the farmer's current activities
and the pressures on him, the Project will determine the changes
required to behavior and resource comnitment by small farmers if
Project activities are to be successful.

The gap between gmall farmer behavior and what is
required by the Project may be significnt, entailing changes in
agricultural practices, in the camnitment of family labor, funds and
land, and in patterns of cooperation and accountability. Whether a
farmer will make these changes will depend on his perception of
risk, which should be the primary consideration when studying how to
bridye the yap Letween present and anticipated behavior. Thirouyh an
active dialoyue with local participants, it is possible to identify
the major impediments in making the changes called for by the new
technology. (nce iventitied, it will be the responsibility of the
Project to insure that the interventions are designed in a way to
provide the farmer with the motivation necessary to overcome the
constraints to change.
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2. Social Conseyuences and Benefit Incidence

The direct beneficiaries of this Project will
typically be households on small farms. The farm family will be the
unit of analysis. A specific farming system arises from the
decisions taken by a small farmer or farming family with respect to
allocatiny different quantities and gqualities of 1land, 1labor,
capital and management to crops, livestock and off-farm enterprises
in a manner which, given the knowledge the household possess, will
mximize the attainment of the family goals.

Due to the 1low incame generation of small farm
agriculture in the Caribbean, members of farm households have to
seek off-farm employiment in order to supplement farm incomes. Small
farmers in the GCaribbean typically engage in other economic
activities mainly because their earnings are too low to provide
desired levels of liviny. Only a minority are full-time farwers,
and a large proportion earn less than half their income from
farming. In St. Lucia 36 percent of a sanple of 200 small farmers
(Momsen 1970:81) worked off their farms; Mills (1976: 155-156), who
surveyed 66 small holders in St. Kitts, found that almost all of
them were employed as laborers on sugar cane estates during the
five-month harvest period; Briely (1974: 65-66) found that 39
percent of the 292 small farmers he interviewed in Grenada ohtained
at least half of their income from off-farm activities; and the
governnent of Antigua's (1977) survey of 100 small farmers found
that 48 of the 92 farmers responding to questioins on off-farm
employment spent at least half of their 1labor time on such
activities. All of this off-farm work is not due to the land
constraint. At the fanan level, land often is under- or unused
because of the limits ot what the bhousehold can cultivate with
existing equipment. In addition, at the national level, there are
idle and under-used lands that are not readily available to
households due to land tenure and other policies.

Althouyh the data on income distribution are scarce
the available cvidence suyggests that farm household incomes in the
Eastern Caribbean are highly dependent on off-farm enploynent and on
renittances. The fact that 70 percent of the farmers in the
government of Antiyua's survey (1976) have gross cash incomes froi
farm operations of ECHL,U00 (US$370) or less suygests that part-time
farming in Antigua 1$ more inportant than full-time farming as a
source of incane. Similarly, unpublished data from the 1972
ayricultural census show that only half of Montserrat's farn
operations derived most of Ltheir incane from tarming.
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Source of Income No. of Farmers Percent
own farm 628 50.9
Working on other farm 14 1.1
Non-farm activities 590 48.0
TOTAL: 1,232 100.0

As would be expected landless farmers and those with
less than one acre were even more dependent on off-farm employment.

In 1970 the economy-wide unemployment rate in the
Caribbean Region was 7.9 percent (UWWI/CRP 1976: Vol. 4, Part 16).
Since 1970 unemployment rates appear to have risen in most, if not
all the countries. In Dominica, a survey of 670 households in 1976
found the unemploynent rate to be 22.7 percent and an additional
11.9 percent were found to be underenployment.

Open unemployment rates in agriculture were very low
in 1970, averaging less than 1 percent of the agricultural labor
force. Since most of the rural youth migrate from the farms to
urban areas, or seek employment overseas, these very low rates of
open unemployment are not surprising. Underenployment in the
agriculture sector is very difficult to measure.

The Project will improve farming and cropping
tecnnoloyies so that there is an increase in ayricultural production
per unit of land and per unit of labor. The Project will also
develop cropping systems for part-time farmers. It is therefore
anticipated that the Project will have an impact on the status of
part-time farmers by providing improved technologies and farming
methods. Consequently, even if land and capital remain limited,
farming becomes an attractive enterprise in so far as 1) famm
incomes are increased, and 2) farming activities are made less
arduous. Furthermore, since this Project will be concerned with all
types of food crops for internal markets, as well as, food and cash
crops for regional and external markets, it is expected that the
Project will have a positive impact on the econonic status of the
farm family. It is also expected that the improved level of incane
of the farm family will tend to stabilize family relationships.

Finally, gyiven the information available from the
previous rescarch work and from the literature available, it is
highly unlikely that the Project will have any negative consequences
for other social, economic or political groups. In fact, non-farm
consuners, especially the low-incaie houscholds, would share in the
gains via larger quantities of basic foods at lower prices.
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3. Vomen as Direct Beneficiaries

Special attention will be given to women in
agriculture since women represent a substantial percentage of those
engaged in agricultural production on small scale farmers in the
Eastern Caribbean. Women farmers in the Eastern Caribbean play a
significant economic role in small-scale agriculture. They too are
subject to general constraints faced by small farmers, but
frequently in ways different than those that touch men. For
example, the case of wonen farwers who have to let their bananas rot
on thier mountainous parcels of land because they were not able to
find the necessary labor to head the bananas down to the road - a
rather strenous activity, considering the terrain of many of the
small farners in the Eastern Caribbean.

In addition, women, because of their multiple work
roles, agriculture, child care, home mainteanance within the farm
household and because of sterotypic notions of these roles, confront
special problems in becoming more efficeint food producers.
Although a substantial number of women are engaged in farm work,
women farm operators on the average receive less income than men and
many of the women classify themselves as 'housewives' rather than
'farmers'. Moreover, women receive less attention from the
extension service than do male farmers. Thus, another important
explanation for the food production/importation dilemma, which is
frequently overlooked, is the 'female factor' in local food
production.

According to the Brandt report: "Any definition of
development is inconplete if it fails to comprehend the contribution
of women to development and the consequences of development for the
lives of women. Every development plan, policy or Project has an
impact on wamen and cannot succeed without the work of women. *
Consequently, the Project will take particular care not to assume:

1. that the man is usually or always the principal farmer;

2. that the man alone controls decision making on the
farm (wamen more frequently are responsible for the
foods for internal exchange in local markets and the
women tend to «control the money from these
transactions);

3. that because a waman says that she is a ‘'housewife',
she is not the principal farmer and decision maker.
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It will bhe extremely important when selecting farmers
for on-farm trials that female headed houses will be represented
because the types of modifications made in cropping systems will
invariably have an impact on the use of women's labor. At the same
time the tvpe of croos that will bhe introduced will determine to
some extend who will market the  rop and control the income, i.e.
women more commonly control the marketing of food crops for local
consumption while men control the marketing of export crops. One nf
the obijectives of the Projct is to increase the orotuction of local
subsistence crops so that the dilemma of increased imports and the
loss of foreign exchange is redluced. It is therefore expected that
the Project will have a positive impact on the status of wamen.

D. Financial Analysis

The CARDI Farming Systems Research and Development Project
represents more than a three fold increase in AID resources to CARDI
compared to the Small Farm Multiple Cropping Project (SFMCP). Some
of the increases in oonsts are represented and explained by the
lenghthened implementation period, (five years as opposed to three
vears):; amd increased costs due to inflation. The Proijrct,
ronetheless is a far more intensive effort of assistance to CARDI.
Table 1 sumarizes the level and tvpe of resources provided under
SFMCP and planned under FSR/D.

SFMCP FSR/D
Personnel Costs 1,038,608 $1,890,000
Techriical Assistance 425,020 1, 960, 000
Training 106, 387 390,000
Other Qw§_t_§ 479, 861 2,660, 000
Travel 293,843 400, 000
Experimental Materials/Supplics 40,843 205, 000
Operating Expenses 145,175 950,000
Equipment - 805, 000
Evaluation - 300, 000

Aninistrative Fee 204,988 -
TOTAL 2,254,804 7,000, 000
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A major thrust of the CARDI: FSR/D Project is institution
building, therefore increased resources have been provided for
technical assistance and human resources development. Increased

operational resources have also been provided, particularly for
equipment, experimental materials and supplies, to enable CARDI

teams to function effectively at the regional, sub-regional and
country level.

1. CARDI Financial Contribution

CARDI is not now able to fund necessary increases in
professional staff and operating expenses to achieve Project
ohjectives. RDO/C will therefore fund most operating expenses
during the first years of the Project. CARDI will assume a greater
share of these costs during the life of the Proiect. AID will fund
the salary and benefits of technical specialists, country teams and
management support staff for the St. Lucia and Antigua regional
offices, in addition to certain administrative expenses on a
declining basis according to the following schedule.

Year 1 Yecar 2 Year 3 Year 4 Year 5

100% 75% 508 25% -0 -

This schedule will result in the following increased
demanis on the CARDI hudget.

Administrati e

(us$000)
Yeear 1 Year 2 Year 3 Year 4 Year 5
Personnel Costs -0 - 173 445 608 898
Expenses -0 - _27 _59 17 143
TOTAL 200 504 705 1,041
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The 1983/84 CAKD1 core buayet has been increased from
TT$6,500,000 to TT$7,000,000 per year (app. US$2.9 million). The
Board of @overnors have indicated this level of funding will be
provided for the next three years. At current levels of existing
expenditures CARDI will have to obtain additional resources to be
able to fund the FSR/D Project starting in year three. Sources of
funds to Ineet these increased <cosiLs 1include: a) CARDI
reorganization and decentralization efforts will result in savings
of over TT$1.0 million dollars per year startiny in year 2, b) The
managainent audit reconmends that an independent CARDI Trust be
established to fund CARDI core expenses. If the establishment of
this Trust 1is successful, income fron such a Trust could be a
sigynificant factor in providing resources for the CARDI Project by
year 3. Since the CARDI budyet is reviewed annually, Goveruments
could allocate additional funds to the CARDI core budyget if a
rationale can be justified.

2. Coumparison of Administrative and Operational Costs

Total AID costs associated with the actual operation
of the CARDI FSR/D program will amount to $5.1 million over the five
year life of Project. Costs are budgeted heavily in favor of actual
research operational activities as opposed to strict administrative
costs. Most personnel coots are for country team members and tor
back-up technical speciulists assigned to the regional offices,
Similarly, costs of egquipment, operations and travel are focused
heavily into actual research operations., 1his is summarized in the
following Table.
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COMPARISON OF ADMINISTRATIVE AND OPERATIONAL QOSTS

FOR AID PORTION OF FSR/D PROJECT

(US$000)

Personnel Costs

Technical Specialists
Country Teams
Management Support

Equipment & Supplies

Office Equipment
Laboratory Equipment
Field Equipment
Experimental Materials
Vehicles

Field Station Development

Operating Expenses

Administ rative Fxpenses
Rencarch Expenses
On-Inland Travel

Reqgional Travel

les

Administrative Operations Total
215 1,675 1,890
- 725 725
- 950 950
215 - 215
182 880 1,510
182 - 182
- 48 48
- 275 275
- 305 305
- 100 100
- 200 200
250 700 1,180
250 - 250
- 500 500
- 200 200

100 300 400
747 3,555 4,302
17 83 100



3. Recurring Costs

Maximum recurring costs of the FSR/D Project to CARDI
and participating countries will be approximately $1.4 million. A
hreakdown of these costs by the end of the Project is as follows:
The figqures assume a ten percent, across the board inflation rate.

Maximum Annual Recurring Costs of FSR/D Project in 1989

Country Team 802, 000
Personnel 503, 000
Adm. Expenses 110, 000
Research Expenses 102,000
Plant Materials 35,000
Local Travel 52,000
Technical Specialists 320, 000
Personnel 230,000
Support Costs/Travel $0, 000
Project Mancgement 151,000
Personnel 91,000
Administrative Expenses 30,000
Travel 30,000

The majority of these costs are to support front-line
country teams in participatipn countries. It should be expected,
that since CARDI teams maintain the principle rescarch effort in
many LDC'ns that these countries wnuld he willing to assume many of
the personnel and administrative costs of maintaining the teams.
QAR would support the team with operational costa for implementing
rescarch programs from jtn core xxlget and fram donor support.

e  teclnical pecialistn envinloned  will oot
approximitely $320,000 per year to maintain.  The level and type of
technical apecialintn that will bo maintained in the Jom-run will
owlve an the Project proceedn,  Many of the technical specialintn
cauld be utilizsd for nervice in the other participating CARDI
countrien an  FSR programs are inftiated.  Alministrative coosta
generally  havw  been  kept to  a  minfmim in the  Project.
Mninintrative  onte associated  wish o effectively  runniing  the
Winmtwarl  and  leeward  subereqional  officon will  armount to
approximtely $151, 000,



E. Bwironmental Analysis

The PID, submitted to AID/W in December contained an
Initial Bnvironmer. .1 Examination (IEE). Based on the data
presented in the IEE a negative determination was recamnended by the
Mission and approved by AID/W on January 19, 1983.

The DAEC review cable, however, requested that the PP
include procedures for ensuring the safe use of pesticides in the
Project and inteyrated pest management techniques to reduce overail
pesticide dependency. While the researchi work financed by this
Project will be carried out under carefully controlled conditions,
the objective of that research is that it be extended to and adapted
by small farmers. Therefore, the major thrust of all pesticide use
in the Project will be to select safe and effective pesticides
within the context of the tarming systems of Eastern Caribbean
farmers.

bue to the nature of the Caribbean farm worker population
(which includes many minor children and p2rsons with minimal
exposure to outside intluences, including household and workplace
safety practices) the use of all pesticide forrmulations having high
acute oral or dermal toxicities 1is contraindicated. lannate
(methomyl) is a pesticide which fits this category. 1This pesticide
is highly toxic and most formulations are restricted in the U.S. on
the basis of user hazard.

The use of gamoxone (paraguat) poses a different problon.
Due  to the irreversible and always fatal nature of  paraquat
poisoning (lungs turn into tibrous mass within several weeks of
accidental ingestion upon ingestion ot cven a single spoonful) and a
lony history or many accidental poisonings, paraguat  has  been
classitied as o restricted use pesticide in the U.S, Under
conditions of this restriction, only specially certiticd applicators
can apply the pesticide and special training {6 required to receive
such certification. In addition, applicators are required Lo wear
protective clothing.,

It one considers that in the Caribbean, pesticides are
frequently  applied by children and almost  always by  untrained
personnel,  encouragetient.  of - the use  of  paraquat  for  general
ayricultural puarpoten {9 not recotmendid.  Alto, the true need for
the herbicide tu highly questionable,  In many cates the herbicido
glyphozate can be used an a direct substitute,  In other cases,
equally eltective alternatives are likely to exist,



-2~

One argument which has been used in the past for paraquat
is its low cost relative to other herbicides, However, when cost
comparisons have been made, they usually only compare the relative
herbicide treatinent costs per unit area and do not give any
indication ot the incremental cost for producing a unit volume of
crops. Alditionally any increased cost is not weighed against the
added margins of safety to be gained,

In 1981, CARDI sulnitted to AID a list of pesticides
proposed for purchase and use in Project 538-0015. Based on that
request the AIb/W pesticide managenwent specialist  separated
pesticides into the following four categories:

1. Pesticides Tvo Hazardous For Genercl Use In The
Caribbean:

Grammoxone - all crops

Dowfume, W-85 - all crops

10K - all crops. (this pesticide has been withdrawn
from use in the U.S,)

2. Pesticides Which Could Be Used In Experimental

“Quantitics ‘v Obtain Comparative Data On Efficacy:

Gramnoxone - bananas

3. Pesticides Por Which Residue puta In Support Of A

Wlerance Or Maximun Residue Level WITT e teeded:

Malaron - bananas

Benony ] - cablxige

Prometryne - carroty, peanut,
pea, onion

2,4-D - banana

Propineb - cqggplant

Dimethoate - mango, preanut

Dithane M-45 - onfon

Dexon - pincapploe

Kelthane - turnip

MSMA - banana
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4, Pesticides/Use Patterns Suitable For General use By
Caribbean Agricultural Community

All others on the list provided by CARDI in letter
from Mr. Calizte Ceorge to Jim Hughes ¢ ited November 11, 198l1. The
AID/W Pesticide Specialist has indicated to the design team that
this categorizaction remains valid and should be used as the
gyuideline for this Project. In addition, a covenant will require
AID approval prior to the procurement of any pesticides with Project
funds.

In keeping with the FSR/D approach being followed in
this Project, CARDI should carefully evaluate, from an ccononic
point of view cach pesticide treatment. This is the botLam line in
any form of pest control. ‘1his can be done with a few well designed
famner ficld experiments (leaving parts of the fields untreated
while treating other parts with different levels and/or conbinations
of treatments).

CARDI has a Project in integrated  pest management
being financed by Barclays Bank  International.  ‘this broject is
briefly describxd in Page 13, The integrated pest  management
approach is highly corpatible with the FSR/D methodology which will
be followed 1n this Project,

F. Institutional Analysis

1. Agministrative Assesanent

his section 15 divided 1nto three pegments, First a
review and analysis  1s conducted  of  the  Project's  rajor
impluuem,.‘:t.lun organtiations to assess whether a Project like thig
could be wmplemented with no sanagenent technical assiztance.  This
analysis will anclude a swgmary review of organtzation  structure,
stafiing and management . Clhe analysas will also include g review of
evaluation and audit Linding:s on fmplamentation- related matters,
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CARDI has B0 professional staff, of whom
approximately half are relatively junior (i.e. first degree for
diploma plus experience). ‘here are 35 senior scientists and 5
fulltime professional staff in administration. Professional staff
have increased from 25 when the Institute was established in 1975.

The distribution of staff in late 1982 was as
follows:
Senior Junior
Mministration 3
M. Ehgineering 2
Agronony 13
Information 1
Livestock 5
Plant Protection 6
Social sciences/
Statistics
Soily

BN O N

[ S0 - N
— JIn

CARDI had responded to the charge from the doard
of Governors 197¢) to decentralize as illustrated by chanyes in the
location of .cofessional stuff:

1975 1983
Atigua - 4
Barbados 4 6
Belize - 2
Dominica - 1
Quyania - )
Janaica 2 7
Montoerrat - 1
St. Kitto/tevy g - P
St. lucta - )
st. Vincent - 2
Tindad & ‘Tubayo 18 20

CMDE prevently works on 8 field stations, 2 of
which are directly related to the Project.  CARDI 18 cunsidering
additional dJecentralization  nteps: through  further  reduction of
regearch perconnel and technical activities at central headyuarters
in Trinidad,


http:direct.ly
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Ministries of Agriculture:

Caribiean Ministries of Agriculture

With Caribbean country populations ranging
from 11 thousand in Montserrat to over 2 million in Jamaica, the
sizes and configuration of the Ministries of Agriculture vary
markedly. 1he MOA and private sector research and extension
statfing patterns for the key countries in the FSR/D Project are
given in Administrative Analyses Annex H. Thus in several
countries, CARDI actually serves as the MOA research staff arm of
the country.

uverall, the Ministries of  Agriculture
research  functions and staffing is  very minimal in  the key
participating countries. CARDI will not be able to easily find a
large nunber of local staft to assist with Project inplementation
activities.

Qunclusion:

CARDI, working closely with maaber countries amd
AID, needs to take major responsibility tor fnplementing the FSR/D
Project., I conclusion, due to the canplexity and integrated nature
of this Project, the current structure, statting and management
arrangaaent s ot the proposed amplenentat ion organtzations, without
any techmeceal ausastance, a5 clearly nadequate too successfully
inplement a 2roject of thls nature and Scopae,

C. Peasibility of the Bsk/D Project Organization and
Manayement Plan o

Contitderable attention has Yeen given Lo designing
a Project that b both realintic, given CARDI'S Limtted statfing and
experience, and ccontmically produetive tor the Reqion anoa Whole,
Mt bas necennitated that bore tige be given ta the "atganteat fup
ad napagenient ot arpletentat jon® tnoae, Citn annue han taken two
forme: (1) strepgthening CAHD' G Jongeterm abit ity to o nuntatn a
pooduct tve and FOWD program on a reglon-wide bastag ardd (0)
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designing a teasible Project organization structure and nanagement
plan. The approach on the latter point has been to build in
sufficient inplementation management, and technical assistance to
assure that CARDI performs adequately in this area, both in the
short-run with the assistance of external consultants and in the
long-run with the assistance of CARDI's internal staff who have been
effectively trained during the first two years of the Project.

In assessingy whether this plan is feasible, three
issues deserve attention. First, 1is the Project organization
appropriately placed --- with adequate delegations of authority -- in
the oryanization? Second, 1is the internal Project oryanization
suitable to carry out the planned activities. Finally, is
nmanagerial competence and skill to successfully quide the Project
toward the accomplishment of its purpose? These 1ssues are
addressed below,

1) Project Oryanization Placement

The two major Project components, take place
in different yeographical locations and in different inter-CARDI
units. The technology yeneration/transfer activities are primarily
carried out at the sub-regional, country and farm houschold level,
A large part ot the institutional strengthening etfort, with the
notable exception ot the Project management sub-component, will be
carried out at headquarters level.  The latter activity will need to
have the direct support ot and involvement by CARDL semor level
staff, while the tormer will primarily be linked to the rescarch arm
of CARDI.

The  current  organization has the following
cobgonents: A Project Manager Will be naned.  cthe Project Manager
Will receive a tull dejegation of panagenent authority for Project
activities comprising the technical arpaects ot the Project as well
as Project organtzation. ‘s oancludes planning, supervision,  and
financial decigions and control,

) Internal Project Structure and Ltatting

(verall, the tnternal Project organteation and
structure apgaears teasibles e Progect Manager s beetnyg given
anple authority and resoutcens Lo manage  dnternal  activitiesd  and
RONLtor the necessary external diakaqgen that wWill be requited in
thin Project, ‘the offort requites a fulltime Project Manager at
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VIII. CONDITICNS AND COVENANTS

In addition to the essential conditions contained in the
Project Authorization, the following Conditions and Covenants have
been developed and will be included in the Project Agreement:

Conditions Precedent for Initial Disbursement

(a) FEvidence that a Proiect Manager has been designated
with appropriate delegations of authority to offectively implement
the project: and

(b) Final Project close-out reports for the Small Farm
Miltiple Cropping Systems Project (538-001%) will be submitted,

Coxlitions Precadent for Disbursement for Perconnel
Expenses

Fxcept for financial management staff, prior to any
dishursement unler the Grant, or to issuance lwy AID of documentation
purruant to which disbursement will be made  for personnel, the
Grentee will, cxcept as AlD may otherwise agree in writing, submit
for AID approval the names, qualifications and proposed worksite and
job description for a1l professional personnel.

Conditions Precedent for Disbursement for Fxpenseg

Other Than T 5(jl')x1i<‘.‘sl Ans istance

Prior to dishursement under the Grant for activities other
than technical ansistance and Financial Management Staff, or to the
ispuance Yy ALLD. of documentation pursuant  to which disbursement
will be made, the Grantee will, excpt as the Parties my otherwise
mree  in o owriting,  furnish  to AJLD. in form  and  substance
natinfactory 1o ALLD,:

(a)  evidence that o suitable account ing nystem is in
place to handle Praject furds: and

(1) o workplan for the first year of the Project. The
workplan should contain o detailed jnplementation plan and buiget
for all conponents of the Project.,
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Conditions Precedent for Dishursement Subsequent to Year
One

Prior to disbursement for activities subsequent to the
first year of the Project the Grantee will, except, as AID may
otherwise agree in writing, submit to AID a yearly workplan
detailing the activities to be undertaken for the subsequent twelve
month period.

Covenants

1. Pesticides: The Grantee covenants that prior to
initiation of the procurement of any pesticide to be financed under
the Project, the Grantee will inform AID in writing of the proposed
procurement and use of the pesticide, including a detailed
Aescription of how the pesticide will be used and the safeguards to
be followed, and shall obtain the written approval of AID prior to
initiation of procurement procedures of the pesticides.

2. MAgricultural Activities: The Grantee covenants that
in carrying out Project activities under this Agreement, the Grantee
should awid Projects or activities which would cause or threaten
serious injury to the production, marketing, or pricing of United
States agricultural commodities or products. Exports of
agricultural commodities or products should not be supported using
such funds, if the issuec of sericus harm or threat tuereof from such
exports has been raised by AID, until the matter has been reviewed
and discussed by AID and the Grantee. DBoth AID and the Grantee
should keep each other informed of activities which appear to
involve the potential for such harm.

3. Adequate Staffing: The Grantee covenants that it will
provide adequate staff to work with all technical assistance

provided under the Project.

4. Grantee Contribution: The Grantee cuvenants to make
available, on a timely basis, its local currency contrikution as
specified in Annx 1 to this Agreement.

5. Per Diem: The Grantece covenants that per diem
expenaes to be rolmburned or paid under the Grant shall pot exceed
those which AID pays to its employeces pursuant to its established
regulations.
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6. Research Advisory Board: The Grantee covenants to
establish, in a timely fashion, a Research Advisory Board, with
duties and membership acceptable to A,I.D.
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Karrative Sussary

APPENDIX 1

LOGICAL FRAMEWORK SUMMARY

CARDI FARMING SYSTEMS RESEARCH AND DEVELGPMENT PROJECT

ovI‘'S

MOV'S

External Conditions/Assumptions

Geal

To izgrove the economic ana social
well-teing of sz:all and =zediwa
cosmerc:al fara householas in
CASKITCM countries through an
1ncrease in the procuction of
agracaltural coczodities and the
geceration of agricultural
eaployment.

1. Gross [ozestic Product
froc crops and livestock
increases in CARICOM
countries.

2. Depencency crn food
imports decreases
particularly {roa extra-
regional sources.

3. Net far= incomes and
productive ezployoent
ircrease fcr szall and
mecdium farmers.

4. Farm fazmily nutrition
improves,

5. Increase in exports of
agricultural commodities
between CARICOM countries.

1. Agriculture Statistics.
(regional and country).

2. Agriculture statistics
(regional and country).

3. Country farmm surveys.

&, Country farm surveys.

5. Agri. statistics
(regional & country)

Purpose to (o2l

1. Drastic shifts zn inter-
nationa. econcmic policies and
markets Jo not occur.

2. Macro agro-climatic changes
dc not seriously impedz with
island ana between 1sland
transfer of rSR/D gererated
technolcgical improvements.
3. The availability of
agricultural :nputs (credit,
farm icplements, seeds, in-
formation expancs in response
to increasing farmer cemand.
4. Additional Caribbean
count~jies and research
institutions decide to
incorpora*e the CARDI FSR/D
methocology.

5. The governments of the
Eastern Caribvean continue
farming systexs development
Programs.

6. The prlicy environzent
encclirages private sector in-
vestment in prof:table,
research identified
agricultural ventlures.

fesearcn and lev

1 c&22I thatl respcnds to
the agr.cLltural nee
garticiyating countries.

Ena cf Proiect Status (EOPs)

1. By =id 1588, up to

of 15% of 1slanc farzing
households 1n a given
recosmencaticn corain will
have acopted FSR/D
technolicog:ical improvecents
which prove feasitle in
applicatility testing.

2. Minisiry of Agriculture
Extensicn O riments are
supporting
continuling
extension

\

LF]
Y 15 oer e m

L.Tadilily
. Faro icvel

1. Country farm hcusehold
surveys.

2. Country Ministry of
Agriculture Records.

3. Pegioral and Couniry level

Output to Furpose

1. Agricultural inputs such as
crecit and seed reguirecd for
initial acaption of
Technological improvemenis

are availabdle.

2. Natural disasters co not
seriousiy disrupt the
validztior ard mass transfer
of techngeisgical irprovexents.
3. The USAID supported UWI
Exteasicn ang¢ CATCO marketing
are impiezerted as planned.

4. CARDI, after year 2 cf the
project, attracts aacditional
donor funiing in support ol its
FSR/C Progran.

5. CARDI contirues tc improve
operaticns and Servicus.
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rarrative Stmary

ov1's s

External Conditions/Assumptions

Papoce

End of Project Status (ECPS)

generated by the

FPSR/D process will he used

by and be having a

substantial influence on the
policy meking and project
plaming/irplerentation of
participating country public
officials, doncr organizations
ard private enterprises.

4. CADI's regional and
international image in
adaptive research will
irmpxove as evidenced by
country requests for FSR/D
related research and
international invitations
to describe the FSR/D
methodology and experience.
S. CARDI, by decision of its S. CARDI firancial records.
Board of Directors will be

core funding FSR/D program

staff at headjquarters,

sub-regional and country

levels.

institutional analysis.

4. Regional institutional
viability analysis.

Output to Purpose

Qutputs

1. Froncnically viable farm level
tectralogical irprovoments (TI's)
in creps, livestock and cropy/
livestock cxbinations are
gemerated, farm-tested and farm-
valicdated.

la. A PSR/D methodology for 1a. CARDI PSR documents
selecting potentially viable and field surveys.
technological irproverents

and validating them at the

farm level (as adapted to

various country conditions)

is refined, docurented, and

disseminatedg.

1b. At least 50% of MOA
research persarnel in each
island, 75% of CARDI's staff
have learned the FSR/D
rethocdology by participating
in seminars, workshops and
forral training action
training programs.

Training is also provided
for MOA and CARDI staff

fron other Caribbean islands.
lc. Minim= targets for 1c. Technology Ixmprovement
various stages of the PST/D FPiles (TIP's) and FSR/D
process are as follows: project records.

* Technology Screening

(step 5) - 6 per island

1b. CARDI and MOA recocds.

Inbut to Output

CARDI able to recruit and
retain high-quality personnel
fcr FSR/D positions.

2. Ministry of Mricultures in
participating countries assign
an adequate nurber of
qualified research and
extension staff to work on
CARDI country PSR/D teams.

3. CARDI and MOA personnel from
other Caribbean countries have
adequate funding to attend
CARDI-sponsored workshops and
trainirg sessions.

4. CARDI's Board of Director's
continues to support a policy
of dacentralization and the
stremthening of CARDI's
overall institutional system.

5. CARDI provides the required
counterpart staff to work with
and learn with the
institutional strengthening
consultants.
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ovI'S

MOV'S

External Conditions/Assumptions

Outputs

.. Economically viable fars level

Technalozical Irorovezents (TIF's)

are systezmatically transferrec o

extensicn agents, private entergrises,

an2 farcers parziclizating in
22plicavirizty testing.

3. CARDI*s cecentralized FSR/D
Progran i3 ceveloped and
strerginered, along with the
reazgsarters structure ang

aZr.nistrative syste=s required to

SUPPOrt and sJistain it.

¢uring each of last four
years of project - 1c0 total.
® On-Farm Testing (step 9)
~ 3 per 1slan2 guring each
of last three years of
project - &2 toial.
® Cn-Farm Validaticn (step
1C) - & per 1sland during
each of last two years o!
project - 5% total.
¢ 2t leas: 2 of the On-Farm
Valication triais will
incluce livestock.
ld. The ratio of famer
participants tetween On-
farc valicdation trials and
on-farm testlirng of
lterratives will be at
least 3 to0 1; arc the
rat:o of acopters to
sarticipants 1n on-farm
valicatic~ trials will be
at least S to l.
23. A systematic approach
{for transf{erring
{acaptinrg and validating)
tecnnological 1zprovezents
to farmers 1n fairly
nomogerecus recommencation
dozains 1s developed jointly
with MOA, CAEP? anc relatel

1
rerscnnel.
25. At least 25% cf MCaA
exLerncicn fer~onnel anc
selelteld private secler
representatives 1n each
.slan2 by CARDI.
2c. 2y year 5 of whe project,
app.itatility testing by the
exLension rervices will te
cocmpletes for 55 tecnmolegical
lmprevements.
Za. by miz-1GZ%, a
cecentralized ¢SR/D Prograz
(with procezt ranagesent and
informaticn cystex
¢capaiilities) criented to all
ccuntries in the Ezst
Cariztcan Se establisheg and
Crerating.
iz. %y 13f4, CARDI's
ziructure ansd

1d. Technology Improvement
Files (TIF*'s) and FSR/D
project records.

2a. CARDI FSR/D documents.

20.

CARDI and MOA docunments.

2c. MCA Extension Service Records.

CARDI and MOA records.

3b. CARDI and MOA records.

Input to Outputl

6. Qualified Technical staff
are available for CARDI FSR/D
Prcject positioas.
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Qutputs Input to Outpat

administrative systenms
(personnel, financial, etc.)
in stpoort of

decentralized FSR/D Program
operations in the East
Caribbean will be
suhbstantially strengthened.

Activities Imputs (Prolect Costs) Preconditions
($000)
AID CARDI HOA TOTAL 1. CARDI and Board agree to
PSR/D project design
Perscnnel Costs 1,890 3,240 770 5,855 including Conditions
Pguiprent and Supplies 1,110 1,110 Precedent and Covenants.
Operating Expenses 950 880 110 1,940
Travel 400 100 500
Technical Assistance 1,960 1,960
Training 390 390
Evaluation 300 300

TOTAL 7,000 2 3,220 8000 12,100
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ANNEX C
Page 1 of 4

CARIBBEAN AGRICULTURAL RESEARCH AND DEVELOPMENT INSTITUTE Cobiss: “CARDINOT-

Port-et-d
UNIVERSITY CAMPUS - ST. AUGUSTINE - TRINIDAD, W, L. Telephens: ;s-l’l.!“;

H’o’ =

OFFICE OF THE EXECUTIVE DIRECTOR

Qur Reforence.

June 8, 1983

Mr. William B, Wheeler

Mission Director

Agency for International
Development

Regional Development Office/
Caribbean

P.0. Box 302

BRIDGETOWN

Dear Mr. Wheeler:

The purpose of this letter is to make formal application to AID
for assistance in a five year program to assist CARUI to develog an
effective farming systems research program in the Eastern Caribbean.

The AID support amounting to $7.0 million in grant funds will
assist CARDI with personnel, administrative and operational costs of
the program in six LDC's: Antigua, St. Kitts/Nevis, Montserrat, St.
Lucia, St. Vincent and the Grenadines and Dominica. In addition to,
$osts for a livestock feeding program which Barbados will participate

n.

The CARDI contribution will amount to approximately $4,200,000
and will include personnel for CARDI core staff to backstop the farming
syscems program, as well as, an increasing share of the personrel and
administrative costs associated with the program. By the end of the
project CARDI will assume all personnel costs and administrative costs
associated with the program in the LDC's.

Sincerely,

T

J. A. Bergasge
Executive Director
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Ministny of Agricelture. Dood Page 2 of 4
and Consumer ;4/0/4610
P.O0. Box 505 Groeme Hall, Christ Church, Barbadus
Cur Ref: Your Ref: Tel: 84150/
1983-06-06
Dear Sir:

At the Special Meeting of the Standing Comittee of

Ministers responsible for Agriculture held in Barbados on
May 10-12, 1983, the Ministers agreed that "A Regional Institute

for Applicd Agricultural Research and Development 16 necessary
and that CARDI properly structured, staffed, mnaged and financed
would be able to perfonn these functios.”

2. With respect: to funding and the Work Programe of the
Institute, the Ministers agreed inter alia that "in order to
ensure the operational effective of the Institute the Board
of Dircctors will be charged with the respansibility of keeping
the level of core funding within TT $7 000 000 limit annuallv
over the next three years and that the Work Programme should
be re-designed to make the most efficient use of available
funds, die acoount being  ken of the availability of cxtermnal

funding."

3. The Ministers also cxanined the need to institute
managanent systoe and controls and instructed the Board of
Directors "to institute proper mmaganent and omtrol systons and

procedurces by the ena of 1983".

-
255
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Mr. Willian Wheeler
nited States Mency

- e e as

for Intermational Development
Gulf House
Broad Strect
BRIDXLIOWN



- 10 - ANNEX C

Page 3 of 4
- 2 -
Mr. William Wheeler 1983-06-06
United States Agency
far Internaiional Development
4 A mecting between the Chairman of the Governing Body, the

Oxai'm\an of the Board of Directars and the Bxecutive Director was
held to discuss how the Ministerial mandates would be effected.

5. The meeting decided that the first priority in the
reorganizatian of the Institute was that a fim of oconsultants
would need to be selected to examine the current arganizational
systems and to recamwrend new systoms which the aumsultants would
then assist managaoent in putting into place. ‘Ihe terms of refercace
for the oconsultants are attached.

6. 1 refer to the Ministers' decisions that the systems be
put in place by the end of 1983, 1In order to fulfil this mindate
it would be necessary to execute the consultancy cantract over the
four manths period August. to Novaiber, 1983,

7. he Tnstitute is not currently in a finencial position
to provide funds far this cmsultancy cntract. Onsequently, I
am hereby making an urgent request to you to finanae the cost of
this consultancy from any funds at your disposition. In order to mect
the established deadlines and recognizing the resultant time
oonstraints, I would appreclate a praipt response to this request.

with thanks for your co-operation.

Yours f 1\thfu11y,

o.R.L. QELTENIAM
MINISTLER

AT Ve
oy s



PHASE I:

" ANNEX C
Page 4 of 4
TERMS OF REFERENCE

Develop a Project Preparation, Approval and Evaluation System including
a Project Mmagament and Docaumentation System

(1)
(2)
(3)
(4)

(5)

PHASE 113

(1)

(2)

(3)

(4)
(5

A recruitment and performance approval system
Clerical and paper wark systeoms
A camunication and mmnagament informmation system

Proper accounting systems including standard policies,
guidelines and procedures

An intermal audit function

Develop a Project Preparation, approval and evaluation
systam including a Project managoment and docuncntation
Bystam

hdertake a farmal Job evaluatian exercise to establish
a proper cliisification system with an appropriate salary
structure

Prepare jab descriptions for all amployees (nd a
ampunsat fon package to met the Institute's
recpiirenents

Propare a jab manual an the basts of these
Prepare a Proocduren Mmnual

Ausiat the mmaguent of CADI in the implomentation of
thoe abne,
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PROJECT CHECKLIST

ANNEX D

Listed oelow are statutory criteria applicable generally to projects under the
FAA and project criteria applicable to individual funding sources:

Development Assistance (witn a subcategory for criteria applicable anly to
loans); and Economic Support Funds.

CHECKLIST BEEN REVIEWED FOR

A. GENERAL CRITEHRLA

CRUSS HEFEHENCES:
IS PROJECT?

FOR PROJECT

ll

4.

FY 19382 Apropriation Act

Sec. “23; FAA Sec. 03iA;

Sec. LY 3(b).

Descrive now authorizing and
appropriations committees
of osenate and dous=2 have
veen or will be notified
concerning the project;
(b) 1is assistance within
(Operational Year dudget)
country or: international
organization allocation
reported to Consress (or
not more than b million
over that amount)?

(a)

FAA Sec. 611(a)(l). Prior to

obligation in excess of
$100,000, wi1ll tnere pe
(a) engineering,
financial or otner plans
necessary Lo carry out
the assistance and (o) a
reasonably f'irm estimate
of the wost to the U.S,

of tne assistance?

FAA see. ol1(a)(2). If N/A
further lesislative action

is required within

recipient country, what is

basis tor reasonable

expectation that suen

action will ve comploeted

in time Lo permit orderly
accomplisnment of purpoie

o' Lthe assistance?

FAA Sec. ol 1(h); FY 1982 N/A

Apl”"ﬂ’,'_"L';{‘:,",“,“. Act Lee,
501, It for water or
water=rel ted land

Yes

1S CUOUNTHY CHECKLIST UP-TO-DATE? HAS STANDARD ITEM

A Congressional Notificatlon
has been forwarded to Congress
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resource construction,
has project met the
standards and criteria as
set forth in the
Principles and Standards
for Planning Water and
Related Land Resources,
dated October 25, 19737

FAA Sec. 61l1(e). ir
project is capital
assistance (e.g.,
construction), and all
U.S. assistance for it
Wwill exceed $1 million,
has Mission Director
certified and Regional
Assistant Administrator
taken into consideration
the country's capability
effectively to maintain
and utilize the project?

FAA Sec. 209. Is project

susceptible to execution
as part of regional or
multilateral project? If
so, why is project not so
executed? Information
and conclusion wWhether
assistance will encourage
regional development
programs.

FAA Scc. 00l(a).
Information and
conclusions whether
project will encourage
efforts of tne country
to: (a) increase the
f'low of international
trade; (b) foster private
initiative and
competition; and (c)
encourage developrent and
use of cooperatives, and
credii unions, and
savings and loan
associations; (d)
discourayc monopolistic
practices; (e) lmprove
technlcal efficiency of
industry, agriculture and
commerce; and (f)

N/A

This is a regional project

The primary thrust of the Project
is to increase the productivity
and production of the
agricultural sector in the
Eastern Caribbean

DLO
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strengthen free labor
unions.

FAA Sec. 601(b).
Information and
conclusions on how
project will encourcge
U.S. private trade and
investment abroad and
encourage private U.S.
participation in foreign
assistance programs
(including use of private
trade channels and the
services of U.S. private
enterprise).

FAA Sec. 612(b), 636(h);
FY 1982 Appropriation
Act Sec. 507. Describe
steps taken to assure
that, to the maximum
extent possible, the
country is contributing
local currencies to meet
the cost of contractual
and other services, and
foreign currencies owned
by the U.S. are utilized
in lieu of dollars.

FAA Sec. 612(d).  Does
the U.S. own excess
foreign currency of the
country and, if sc, what
arrangements have been

made for its release?

FAA Sec. 60l(e). Will
the project utilize
competitlve selection
procedures for the
awarding of contracts,
except where applicable
procurement rules allow

otherwise?

FY 1982 Appropriatior Act

Sec. 521. If assistance
is for the production of
any comnodity for export,
is the commodity likely
to be in surplus on world
markets at the time the

Project will broaden the scope of
CARDI's efforts and assist in addressing
problems of agricultural sector as a
whole. Consistent increases in
production and productivity could
establish stronger ties with U.S.
private sector for increased input
supplies and for other complementary
goods and services

CARDI and host governments will
contribute at least 25% of the total
project costs. Local currencies will
be used for the extent possible for
West Indian consultancies and for the
provision of other goods and services

No

Yes

No
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resulting productive
capacity oecomes
operative, and is such
as3istance likely to
cause substantial injury
to U.S. producers of the
same, similar or
competing commodity?

FAA 118(c) and (d).

Does the project take
into account the impact
on the environment and
natural resources? If
the project or progranm
will significantly affect
tne global commcns or the
U.S. environment, has an
environmental impact
statement been prepared?
If the project or program
will significantly affect
the environment of a
foreign country, has an
environmental assessment
been prepared? Does the
project or program take
into consideration the
problem of the
destruction of tropical
forests?

FAA 121(d). If a Sahel
project, has a
determination been made
that the tost government
has an adequate system
for accounting for and
controlling receipt and
expenditure of project
funds (dollars or local
currency generated
tnerefrom)?

B. FUNDING CRITERIA FOR PROJECT

1.

Development Assistance
Project Crlteria

a. FAA Sec. 102(b), 111,

113, 281(a). Extent to
which activity will (a)
cf'fectively involve the
poor in development, oy

IEE was prepared tor the PID
A negative determination was

recommended and approved

N/A

Projeat will indirectly assist rural

poor by increasing productivity in
agriculture, previously among small

and medium farmora



extending access to
economy at local level,
increasing labor-
intensive production

and the use of
appropriate technology,
spreading investment out
from cities to zmall
towns and rural areas,
anag insudring wide
participation of the poor
in the benefits of
development on a
sustained basis, using
tne appropriate U.S.
institutions; (b) nelp
develop cooperatives,
especially by tecnnical
assistance, to assist
rural and urban poor to
help themselves toward
better life, and
otherwise encourage
dewmocratic private and
local governmental
institutions; (c¢) support
tne gcif-help c¢ftorts of
developing countries; (d)
promote the participation
of women in the natjonal
economies of developing
countr.es and tne
improvement of women's
status; and {(e) utilize
and encourage regional
cooperation oy developing
countriey?

b. FAA Sec. 103, 103A
104, 105, 10b.  Does the
project fit the criteria
for the Lype of funds
(functional account)
being uased?

C. FAA See, 107, I3
emphasis on use of
appropriate technology
(relatively amaller,
cnat-saving, labor-using
technologles that are
gencrally most
approprlate for the small
farma, small ouainesses,

- 16 -

The FSR approach to be utilized in

the project will directly involve the
small farmer in th. development process.
The oasic thrust of the Project is to
increase small farmer productions,
research in labor saving tools and
methods will be designed to have impact
in making agriculture more desirable to
rural pcpulations, especially younger
people

Yes

Yea

(A

WV



-17 -

and small incomes of the
poor)?

d. FAA Sec. ll0(a). Will
the recipient country
provide at least 25% of
the costs of the program,
project, or activity

with respect to which the
assistance is to be
furnished (or is the
latter cost-sharing
requirement being waived
for a "reclatively least
developed" country)?

e. FAA Sec. 110(b).
Will grant capital
assistance be disbursed
for prcjcct over more
than 3 years? 1f so, has
Justification
satisfactory to Congress
been made, and efforts
for other financing, or
is tne recipient country
"relatively lcast
developed"y

f. FAA Sec. 122(b). Does
the activity give
reasonable promise of
contributing to the
development of economic
resources, or to the
increase of productive
capacities and
self-gustaining ecconomic
growth?

g FAR Sec. 281 (o).
Descrive extent to which
program recognizes the
particular neceds,

deal. 23, and capacities
of the people of tne
country; utilizes the
country's intellectual
resourceyg to encourage
ingtitutional
development; and supports
civl] euucation and
training in skills
required for offective

Yes

N/A

Yes

Project supports the institutional
development and stated programs of
CARDI. CARDI's mandates include
decentralization of activities to
contribute to the agricultural
development of the Reglon,

\
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participation in
governmental processes
essential to
self-government.

Development Assistance Project
Criteria (loans Only)

a. FAA Sec. 122(b).
Information and N/A
conclusion on capacity of
the country to rcpay the
loan, at a reasonable
rate of interest.

b. FAA Sec. 620(d). If N/A
assistance is for any
productive enterprise
which will compete with
U.S. enterprises, 1is
tnere an agreement by the
recipient country to
prevent cxport to the
U.S. of more than 20% of
the enterprise’s annual
production during tne
life of tne loan?

C. ISDCA of 1981, Ceoc. 724
(¢) and (d). If for N/A
Nicaragua, does the loan
agreement require that
the funds be used to Lthe
maximum extent possible
for the private sector?
Does the projcct provide
for monitoring under FAA
See. 62h(g)?

Project Criteria Solely for
Economic Support Fund

a. FAA Sec. 531(a). Will  N/A
this asgsistance promote

economic or political

stability? To the extent
possible, does it reflect

the policy directions of

FAA Scction 1027

b. FAA Sec. S31(c). Will N/A
assistance under thig

chapter be ugsed for

military, or paramilitary
activities?
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C. FAA Sec. 534, Will ESF N/A
funds -e used to finance
the construction of the
operation or maintenance
of, or ths supplying of
fuel for, a nuclear
facility? If so, nas the
President certified that
such use of funds is
indispensable to
nonproliferation
objectives?

d. FAA Sec. 609. If N/A
commodities are to be

granted so that sale

proceeds will accrue to

the recipient country,

have Spocial Account
(counterpart)

arrangrments been made?




Listed below are statutory items which no
those provisions of an assistance agrecne
coverad in the Agreement by imposing limits on certain uses of funds.
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5C(3) - STANDARD ITEM CHECKLIST

rmally will oe covered routinely in
nt dealing with its implemetation, or

Tnese items are arranged under the general neadings of (A) Procurement, (B)
Construction, and (C) Other Restrictions.

A. Procurement

1.

6.

FAA Sec. b02. Are there arrange-

ments to permit U.S. small business

to participate equitably in the furnishing
of goods and services financed.

FAA Sec. 604(a). wWill all commodity
procurement financed be from the U.S
except as otnerwise determined by the
President or under delegation from him?

FAA Sec. o04(d). If tne cooperating country
discriminates against U.S. marine insurance
companies, will agreement require tnat marine
insurance be placea in the U.3. on commodities
financed?

FAA Sec. 60U4(e). I offsnore procurement

of agricultural commodity or product is to be
financed, is there provision against such pro-
curement wnen the domestic price of such
comncdity 1s less than parity?

FAA Sec. b0B(a). Will U.3. Government excess
personal property ove utilized wnerever practi-
cable in lieu of the procurement of new items?

FAA Sec. bul. (a) Compliance with requirement
in section 90Ll(b) of the Marchant Marine Act of
1936, as amended, that at least 50 percentum

of the gross tonnage of commodities (computed
separately for dry bulk carriers, dry cargo
liners, and tankers) financed shall be tran-
ported on privately owned U.5.-flayg commercial
vessels to the extent that such vessels are
available at fair and reasonatle rates.

FAA Sec 621. If tecnnical assistanee is financed,

Will such assistance be furnisoned to the fullest
extent practicable as goods and professional and

other services from private enterprise on a contract
basis?! If tne facilities of otner Federal agencies
will be utilized, are tney particularly suitable,

Yes

Yes

N/A

N/A

Yes

Yes

Yes
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not competitive witn private enterprise, and made
available witnout undue interference witn domestic
programs?

8. International Air Transport
Fair Competitive Practices Act, 1974.
If air transportation of persons or
property is financed on grant vasis, Wwill
provision be made tnhat U.S.-flag carriers will
pe utilized to the extent sucn service is
available?

9. FY 79 App. Act. Sec. 105. WDoes tne contract for
procurement contain a provision authorizing the
termination of sucn contract for the convenience
of the United States?

Construction

1. FAA Sec. 00l1(d). If a capital (e.g., construction)
project, are engincering and professional services
of U.S. firms and their affiliates to pbe used to
the maximum extent consistent with the national
interest?

2. FAA Sec. oll(c). If contracts for construction
are to be financed, will they be let on a compe-
titive basis to maximum extent practicable?

3.  FAA sSec. 620(k). It for construction of produc-
tive cnterprise, will aggregate value of assistance
to oe furnished by the U.S. not exceed 5100 million?

Other Restrictions

1. FAA 32c. 122(e). If development loan, is interest
rate at least 2% per annum during grace period and
at least 3% per annum thereafter?

2. FAA Sec. 301(d). If fund is established solely
by U.S. contr’butions and administered oy an
international organization, does Comptroller
General nave audit rights?

3. FAA Sec. 0v20(h). Do orrangements preclude
promoting or assisting the foreign aid
projects or activities of Communist-bloc
countries, contrary to the best interests
of tne U.5.7

y, FAA-Sec. 636(i). 1Is financing not permitted to be
used; without waiver, for purchase, long-term lease,
or exchange of motor venicle manufactured outside
the U.S., or guaranty of such transaction?

Yes

Yes

N/A

N/A

N/A

N/A

N/A

Yes

Yes

i
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Will arrangements preclude use of financing?

a.

FAA Sec. 104(f). To pay for performance

of abortions or to motivate or coerce
persons to practice abortions, to pay for
performance of involuntary sterilization, or
to coerce or provide financial iucentive to
any person to undergo sterilization?

FAA Sec. 620(g). To compensate owners for
expropriated nationalized property?

FAA Sec. 660. To finance police training
or other law enforcement assistance, except
for narcotics programs?

FAA Sec. 662. For CIA activities?

FAA Sec. 636(i). For purchase, sale, long-
term lease, exchange or guaranty of the sale
of motor venicles manufactured outside U.S.,
unless a waiver is obtained?

FY 1982 Appropriation Act. Sec. 503. To pay
pensions, annuities, retirement pay, or ad just
service compensation for military personnel?

FY 1982 Appropriation Act, Sec. 505. To pay U.N.

assessments, arrearages or dues?

FY 1982 Appropriation Act, Sec. 506. To carry out

provisions of FAA scction 209(d) (Transfer of FAA
funds to multilateral organizations for lending?

FY 1982 Appropriation Act, Sec. 510. To finance
the export of nuclear equipment, fuel, or technology
or to train foreign nationals in nuclear fields?

FY 1982 Appropriation Act, Sec. 511. Will assis-
tance be provided for the purposc of aiding

the efforts of the Government of such country

to repress the legitimate rights of the popula-~
tion of such country contrary to the Universal
Declaration ot Human Rights?

FY 1982 Appropriation Act, Sec. 515. To be used

for publicity or propaganda purposes within U.S.
not authorized vy Congress?

Yes

Yes

Yes

Yes

Yes

Yes

Yes

Yes

Yes

Yes

No

No

\
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ANNEX E

TECHNICAL ANALYSIS

PART I - DETAILED DESCRIPTION OF CARDI'S FARMING SYSTEMS RESEARCH &
DEVELOPMENT METHODOLOGY

A. CARDI's Approach To Farming Systems Research

The Caribbean Agricultural Research and Development
Institute (CARDI) was established in 1975 to serve the agricultural
research and development needs of the 12 member countries of the
Caribbean Community. The objectives of the Institute are (1) to
provide for the research and development needs of the agriculture of
the region as identified in national plans and policies; (2) to
provide an appropriate research and development service to the
agricultural sector of member states; (3) to provide and extend the
application of ne': technologies in production, processing, storage
and distribution of agricultural products of nember states; (4) to
pursue for specified periods long-term rescarch in pertinent areas;
(5) to provide for the coordination and integration of the research
and development efforts of member states where this is possible and
desirable; (6) to undertake teaching €functions normally at the
post-graduate level, limited to the development of the relevant
research by any member state; and (7) to seek to achieve the optimum
decentralisation of facilities,

CARDI was structured like most traditional agricultural
research institutes and was conducting research along disciplinary
and commodity lines. 1In 1978 with AID assistance, CARDI initiated
the Small Farm Multiple Cropping Systems Research Project. The
primary purpose of the project was to improve small holders’ farming
systems through the development of management and production
recomnendations which farmers could and would use, extension agents
could explain, and credit institutions would finance. The project
was fundamentally an adaptive research project wherc proven
technology was to be introduced into the farm systems to enhance
farm productivity.

e first activity undertaken was a reconnaissance survey
in eight territories to identify the location of small farmers
according to size of holdings, number of parcels and major farming
enterprises. One of the first problems encountered was that in some
territories there were no recent or existing farmers' register from

\V
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which an appropriate sample could be selected. The concept of a
small farmer varied from island to island. Further, the ministry of
agriculture in onc territory laid down certain criteria for the
selection of farmers in the absence of a register which did not
allow for a random sample to be drawn. 1In another territory,
because of certain circumstances beyond CARDI's control, certain
districts in the island were left out of the population from which a
sample was drawn.

Further, although the project was to deal with multiple
cropping systems, the reconnaissance surveys indicated that the
livestock component in the small farm milieu could not be ignored.
Thus, the project was directed to a holistic farming systems
approach as illustrated in Figure 1. CARDI researchers conceived &
farming system to be a complex interaction between the physical,
socio-cconomic and political environments, the available production
resources at the farm level, and the farm household, A farming
system evolves to mcet the self fullfilment of farmers aspirations
within a specific community enviroament.

The unavailability of secondary agro-socio-economic data
considered essential for a farming systems analysis necessitated the
conduct of one-shot baseline surveys cn an island basis., Initially,
these surveys were conducted by the University of the West Indies
and did not involve CARDI, who were to work on subscquent stages of
the project. The project staff were not familiar with the
circumstances of farmers at the outset and this delayed the learning
process on the part of the researchers which is vital in farming
systems work.

However, the results derived from the baseline surveys
provided criteria for the selection ¢f a sub-set of 25 farrers per
territory who participated in a long term menitoring exercise, The
criteria were: (a) farmers between (.5 and 65 years cf age; (b)
farmers with 1 to 3 parcels of land; (c) reasonable access to farm
holdings and; (d) cooperativenes: of farmers,

The sub-cets of farms in each territory were visited at
weekly intervals and monitoring continued for about one year. These
surveys were 'whole farm' in that data were collected on all aspects
of the farming systems as well as certain non-farm activities.
Several problems arose during this  exercise. There  were
misinterpretations on definitions leading to variations in the data
collected by different interviewers. Due to the conplex nature of
the enterprises identified and the minute nature of some, it was
very difficult to scparate the inputs and the outputs of several
components in an enterprise.
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The sheer volume of data collected led to delays at the
country level in the preparation of the data for computerisation at
heagquarters. Time lags occurred in the return of data central
processing unit to the country teams which did not allow for the
proper identification of constraints before interventions were
designed. Many of the difficulties encountered in the data
collection exercise were rectified by the introduc ion of a new
system which involved pre-coding of data, rapid checking and
processing with the establishment of a data management sub~unit
within the project.

The results of these activities described led to the
identification of constraints and opportunitics on crop and
livestock systems on an island or regional bkasis. The nature of the
research undertaken varied from countrv to country depending on the
problems identified and the ‘body of knowledge' existing to
alleviate the problems. Tnus in some cases, on-farm testing of
shelf technology was conducted, e.g. virus-free yam in St. Lucia,
and commodity research activities led to the testing of a package of
practices in peanut production in St. Vincent. In other cases,
because of the absence of existiig knowledge, the gcneration of new
technologies had to be carried out by back-up research activities at
the country level, e.g. cotton/lcguwe intercropping evaluations in
Nevis. 1In addition, on-farm validaticn of known, proven and tested
technologies were conducted, e.g. protein/energy banks for livestock
in Montserrat ané mulching of vegetables in Antigua.

The conduct of the research was confined to the farmers who
originally participated in the detailed year lonq nonitoring and it
was thus difficult to obtain adequate replication of some
experiments, The experiments were not confined to clearly defined
agro-ecological  zones. In order to develop more relevant
technologies and to effect faster transfer of technologies to a
wider group of farmers, each country was divided into tentative
recommendation domains on the basis of natural conditions --
rainfall, number of dry months, topography and soils. These domains
were further refined by taking socio-econoumic farmer circumstances
into consideration. Both formal and informl surveys were conducted
in specific locations on a particular cropping system.

The greater amount of project time, devoted to data
collected, 1limited the time spent on actual conduct of on-farm
tests. 1This in turn resulted in a low level of technology
gencration and adaptation and so precluded the last link in the
Farming Systems Rescarch chain, i.e. transfer of technology. The
experience gained from this approach to farmirg systems are being
used to refine and modify the approach to this project. More
emphasis will be placed on analysis of data collected, desiqgn of
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on-farm tests, conduct of on-farm tests, and the question of
technology transfer will be tackled vigorously. This involves the
consideration of establishing formal linkages with extension and
support services and their involvement in the Farming Systems
Research Approach to be adopted in this project.

B. The Systems Approach

Teking a systems approach to agricultural research and
development means conceptualizing agricultural phenomenon as
systems. The identification of components that interact to form
systems that use inputs to produce outputs is not an arbitrary
process. In this complex agricultural scene of the Eastern
Caribbean, it is often quite difficult to identify, describe and
analyse the agricultural systems that must be understood if
alternative technologies are to be recommended.

CARDI's Farming Systems Methodology requires an
understanding of the following agricultural systems:

1. The Island Agricultural System: This system is
composed of; a) the farms that process natural resource inputs and
agricultural chemicals, seeds, fertilizer, labour, credit etc., and
produce  agricultural commodities; b) commodity  processing
components, such as mills and packaging plants; and c) services such
as private sector suppliers of inputs, public sector institutions
such as credit, agricultural research, extension and marketing
boards.

2.The Farm System: A farm system is a key sub-system of an
island agricultural system. It is composed of a household and a set
of agricultural production systems that are controlled by the
household. The inpute include the family labor and assets owned by
the family plus those items purchased and those provided by nature.
A farm system produces and cells agricultural commodities. 1In
addition, part of the output is consumed by the household. Using
the cash obtained from selling these outputs, or credit a farm
system buys the inputs required for its agricultural production
system and the household. Aspects that have not been included as
farm system conponents in the above definition, but which are
important. factors that affect farm operation, are off-farm work by
merbers of the family and non-agricultural activities (such as
running a small store) that may occur within the physical limits of

the farm.
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3. The Agricultural Production System: This system is a
sub-system of a farm system. It 1s composed of physical components
(soil, nutrients, etc.) that interact in space and time. Inputs can
include y.-cipitation, solar radiation, agricultural chemicals,
seed, labour, mechanical energy, animal energy, management, etc.
Outputs include desirable commodities such as grain, roots and
tubers, fruits, meat, milk, and undesirable products such as soil
erosion or pesticide runoff. A crop production system is an
agricultural production system that includes one or more Crop
populations that interact in space and/or time; a crop/livestock
production system is an agricultural production system that includes
one or more crops and one or more livestock populations that
interact in space and time. All crops and livestock on a farm
interact in that they compete for labour, land and capital
resources, but sets of crops and/or livestock are grouped together
to form a system when they compete biologically (e.g. for sun or
soil nutrients, or for the same feed resource) and when farmers
manage them as a unit, (e.y. when small plots of different
vegetables are planted in one field to which a farmer allocates
labour without regard to vegetable species).

System analysis is a process of applying different
analytical techniques in order to understand the relationship
between a system's structure and its behaviour. Analytical
techniques can include simple systems diagrams or graphical
techniques, and financial budgeting, or more sophisticated
mathematical modelling such as linear programming or simulation
analyses. The objective is to explain how inputs are turned into
outputs and how the relationships among components affect this
process. For example, an analysis of a crop production system may
explain how solar radiation, nutrients and water are turned into
crop biomass and how the spacing between crops affects yield.

Much of the success of CARDI's Farming Systems programme is
dependent on the devcicpment of system analysis techniques to
analyse agricultural production systems, farm systems and island
agricultural systems. This does not mean that all the data used to
conduct these analyses must be generated by CARDI scientists., It
does mean, however, that the methodology must contain activities to
capture the information needed and to analyse this information so
that alternatives to farmers' present production systems can be
identified and evaluated.

C. Farming Systems Research Methodology

As mentioned above, CARDI has continually refined its

YA



- 29 -

methodology as it has gained experience in farming systems
research. The philosophical guidelines that were used to design the
original methodology are still important. some of the key
characteristics are:

1. Farmer Participation: The farmer is conceptualised as
a member of the FSR/D team., His or her intuitive knowledge of how
farming systems and production systems function and the constraints
that affect their function are key pieces of information.

2. The Cbjective is Alternative Production Systems: The
technological options that are generated as a result of applying the
methodology are alternative management, inputs, component; and/or
arrangement of components of existing production systems. The
output of the research process is not just a production system
component, such as a new Crop variety or a new veterinary product,
but rather alternative set of technological options that encompass
the production system as a whole. In some cases the basic change
proposed may be only a change in variety; but in most cases changes
in other components will be necessary, such as management and other
inputs.

3, Evaluation of alternative production systems is based
on farm system pcrformance criteria. while the new technology is
generated at the production system level, its evaluation is based on
how the farm performs. The question is not how does new technology
function in isolation, such as on a field station, but rather how
does it fit into an existing farm system (is labour available, etc?)
and does the farm function better (using the farmer's criteria to
define "better") with the alternative or without it?

4. Linkage with other agricultural institutions is
essential. To function, the FSR/D methodology requires linkage to
commodity and discipline oriented research to receive new technology
and to give information as to the type of conponent resecarch that
should be done; linkage to agricultural policy institutions to
receive information on credit, marketiig, etc, and to give
reconmendations on possible policy changes; and linkages with
extension institutions to receive information on farm level
constraints and to give assistance in farmer evaluation of
alternative technology and technology transfer.

Te detailed FSR/D methodology contains 11  sets of
activities. A key activity is that of *design of alternatives®.
The first 7 activities come together to allow the design of
alternatives. The last 3 activities involve the testing and
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transfer of the technological improvements that are produced during
the design activities. Each of the 11 activity sets are discussed
below, Figure 2 presents the methodology in Flow Chart form.

1. Area And Target Farmer Selections

The Country Team in each territory, together with
Ministry of Agriculture decision makers, will select target areas
and target groups of farmers. The team will then divide the target
areas into sub-areas which may be based on communities to establish
the outlines of the area to conduct the research. The team will
divide the target area or target group of farmers into sub-sets
according to common physical, biological and * socio~-economic
characteristics. Such a classification leads to the establishment
of a certain amount of homogeneity. This classification of farmers
into 'Recommendation Domains' makes the cost-effectiveness of
research more likely since results of on-farm tests conducted are
likely to be applicable to farmers with similar circumstances.
Recommendation domains are determined by the variations in farmer
circumstances. They may be determined by variations in natural
circumstances such as rainfall, soils, topography. Thus distinct
agro-ecological zones in an island may be a recommendation domain,
However, these agro-ecological zones may be further modified by
socio-economic circumstances that will produce different
recommendation domains. The country team by working within
homogeneous units will be able to develop improved technclogies for
farmers operating under similar circumstances.

The number and locations of research areas in the
various domains established will be dependent on the hetereogeneity
of the area, size of the areas to be covered, the number of farmers
per area and the available physical, human and financial resources.

2. Initial Reconnaissance

When the tarqget area has been identified and the type
of farmers that the project hopes to impact has been selected, the
next step is to do a rapid reconnaisance. Different institutions
have used different techniques to do this reconnaisance. Some do
relatively structured short surveys, others send out a
multidisciplinary team with the objective of qualitatively
describing the agricultural systems in the area, and others send out
multi-discipiinary teams to ask questions related to their own
discipline. Techniques to be used by CARDI will depend on
availability of human resources, the complexity and homogeneity of
the farming systems, and the amcunt of time available.

¥
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Regardless of the technique used, the objectives of
this activity are to gain a general understanding of the resources
available at the farm level and how the farming systems work, and to
identify the important questions that need to be addressed in the

survey stage.

3. Specific Problem - Focused Surveys

During the evaluation of farming systems methodology,
most projects have made the mistake of nct devoting enough resources
to the initial reconnaisance and, instead, began with a large
un-focused survey. Most projects found that it took too long to
analyse the results and a lot of the information gathered was never
used. In the early stages in the development of CARDI's
methodology, some of these same problems occurred. Overtime, CARDI
has begun to put more emphasis on short, problem-focused surveys.

An important difference between the survey stage and
the reconnaisance stage is that the information collected during the
reconnaisance cannot be used to generalise from a sample to the
population with statistical confidence. In the survey stage, enough
is known about the population that a sampling procedure can be
developed that will allow inferences about characteristics of the
population. These surveys are designed to test specific
hypotheses. Examples include: (a) sex of farmer affects choice of
production system, (b) labour availability during land preparation
is the key production constraint, or (c) off-farm work affects
farmers choice of farming systems,

4, Field Station Research

The conduct of research under field station conditions
is a complementary part of on-farm research. The objectives of this
research is to increase the ‘'body of knowledge' from which
researchers can draw technologies for on-farm testing and to attempt
to solve specific problems encountered at the farm level., It has
been found that such ‘'back-up' research, when conducted at the
country level, can often provide technologies that are rapidly
available for farm testing. The research can be conducted along the
traditional commodity and disciplinary lines, but in a farming
systems programne researchers at that level should make every effort
to work as interdisciplinary teams. The key issue, however, for the
inclusion of this type of research activity in a farming systems
programme is the opportunity it provides for interaction between



- 33 -

specialist and countcy teams so that the specialists can direct
their research closer to the needs of small farms.

The conduct of research at this level allows for the
tapping of knowledge from international and regional research
centres. It also provides a focal pcint for the introduction and
testing of new materials from these centres. Most important,
however, is that such stations provide a centre for multiplication
of planting materials which could serve as inputs for on-farm
testing and validation.

5. On Farm Production Systems Analysis

The major focus of this project is on-farm testing.

On-farm testing occurs at several stages in this farming systems
process. On-farm tests to be conducted at this stage are aimed at
the development or modification of technology that may be applicable
for a particular group of homogeneous farmers. The objective of the
exercise is to identify the best way to improve the existing
production systems. The tests are designed in such a way that a
better understanding of the effects of physical, biological, social
and economic factors on the performance of production systems can be
obtained. These tests can involve the screening of technologies
such as varietal or breed evaluation, livestock feed combination
trials, polycultural crop interactions, fertility evaluation, pest
and disease management, livestock management etc.

This first tvpe of research activity aims primarily at
generating information on the performance of production systems
under varying environments to be used as a basis for design of
alternative production systems.

Such experimentation that is to be conducted will be
done under the strict control of the researcher. The principles of
experimentation as those conducted at a research station should be
operative. 1In other words the farmer's field is being used as an
'experiment station' so that the experiment is being conducted in an
environment that is more akin to farmers' conditions.

6. Farm Studies

-

An understanding of how the farming systems, used by
target farmers, operate is obviously a key requirement for a farming
systems project. The farming system is the immediate environment in
which the alternative technology that is generated by the research
will have to fit.
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The reconnaisance and surveys will provide the basic
information about the existing farm systems, but most of this
information is static in nature. Farms are dynamic systems and
almost all farming systems projects have introduced some type of
farm monitoring into their methodology. First, the key inputs and
outputs from the farm and from the various production systems are
jdentified, then a gquestionnaire is developed and filled in
periodically. Information is usually collected either weekly,
bi-weekly, or monthly. Some information is relatively dynamic and
must be collected as often as possible, and other information is
quite static and can be collected infrequently.

An important type of farm study is the analyses of
specific farm sub-systems. These studies can be directed at one
production system or at the household. For example, a detailed
labour use study of a predominant production system may be needed.
A study of household decision-making is often needed in order to
understand how a farming system operates.

7. Island Studies

To identify alternative production systems that can
have an impact on an island's agricultural sector, island level
credit, marketing, soils and climate information are needed. To
obtain this information, CARDI will have to establish strong
linkages with policy, marketing and credit institutions both in the
public and in private sector.

The soil and climate analyses are needed in order to
identify the inputs into production systems and to identify the
physical limits where a technological alternative 1is applicable.
The policy, credit and marketing situation must, obviously, be
understood in the design of a technological alternative; but the
linkage with these institutions is also important in that it ailows
CARDI to communicate how changes in the macro-economic environment
could allow more rapid adoption of potential technological
alternatives.

8. Design Of Alternatives

This is a key stage in farming systems research. The
information gathered during the analysis stage in (steps 4-7) is
synthesized and alternative technology to be tested is identified.
Design can be divided into the following steps:
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( 1) Identification of «constraints at the
production system level (for example, low
soil fertility); the farm level (for
example, lack of labour Jduring land
preparation periods), and the island system
level (for example, excess production of
vegetables during one period of the year).

( ii) Prioritization of constraints with regard to
the possibility of overcoming them and,
therefore, offering an opportunity to
identify alternatives.

(iii) Prioritization of opportunities by the
availability of technology* that could
potentially have an impact on farming
systems,

( iv) Prioritization of technology to be tested by

its level of potential impact on the farming
systems in the target area.

9. On-Farm Testing Of Alternatives

Alternative designs of production technologies and
systems identified are put “o the test at this stage. These tests
mist be carried out on representative farms of a particular
recommendation domain. The number of farms involved will be
dependent on the nature of the experiment, the number of treatments,
etc. However, reqgardless of the nature of the experiment, the tests
must include a check plot with the farmers systems against which the
alternatives will be evaluated. Adequate replication of these tests
are mandatory. Wherever possible at least two replicates of the
designs under test should be established per farm.

In these tests it is necessary that the farmer be a
participant so that his experience and knowledge can be incorporated
in the refinement of technologies and an insight can be gained into
his ways of assessing thz tested technologies. The extension agent
is involved as an observer in these tests., However, these tests
must be under. the strict control of the researcher.
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10. On-Farm Validation

This phase allows the testing of the best alternatives
under several farmers' conditions. 1In this case the test can be
under the control of the farmer with supervision from the extension
agents. The researcher becomes an observer at this stage. The aim
of these tests is to assess the extent of acceptability by the
farmer of the best alternative systems developed. An important
aspect of these validations is the development of close interaction
between the researchers, extension agents and farmers. This is the
point at which the technology transfer process begins. Thus,
although the farmer will control the tests, the researchers must
provide guidance on the design and sequences to be followed in the
tests. The extension agents must monitor these tests and provide
the farmer with any technical or other information relevant to the
test that he may desire,

These tests will be conducted on a larger number of
farms than was the case of researcher controlled tests. In these
cases a minimum requirement is two plots. Each test, however, must
have the farmers' system as a control. Each farmer can be vsed as a
replicate in this case.

11. Applicability Testing

Oa farm validations will give a fairly good guide as
to the acceptability of new tachnologies and production systems.
The transfer of these technologies tc a wider group of farmers
within a given region or recommendation domain or even to other
domains within a country can be evaluated by the involvement of the
extension agents in simple On-farm applicability testing under
farmer conditions and control. 1In this way the 'elasticity' of the
technology can be determined. There is the added dimension that the
technology developed in one agro-ecological zone in an island may be
more applicable to an agro-ecological zone in another island. Thus
validations of technologies across islands can be achieved as a
further aid to the technology transfer process. The very close
interaction of researchers and extension agents in the same as well
as in different islands will be necessary for effective and rapid
technology transfer.

A
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E. Production System - Specific Research Processes

The general FSR/D methodology described above is a general
process that is applicable in a wide range of situations., To apply
the methodology on a specific island in a specific recommendation

domain, with the objective of improving a specific production system

within a specific type of farming system requires a detailed
research process,

Wwhen area and target  farmer selection, initial
reconnaissance, and specific problem-focussed surveys (steps 1-3)
have been implemented, and island, farm and production system-level
analyses have been initiated (steps 4-7), it will be possible to
identify specific production systems as key research focci.
Criteria to identify these key production systems will include both
the availability of technology to overcome biological farm-level
constraints (e.g. disease resistant varieties of a particular crop
are available to overcome a plant pathology problem that is a
constraint), and the availability of island-level macro-economic
opportunities (e.g. - import substitution opportunities exist).
These production systems may include only crops (e.g. cotton-legume
rotation), both crops and livestock (e.g. intercropped bananas and
aroids, and pigs fed primarily crop residues), or only livestock
(e.g. - pasture-fed cattle). When a preliminary icentification of
key production systems has been made, then the next step is to
develop a research process that is specific for that production
system and the farm system, recommendation domain and island where
it is found. The key elements in this research process are: (1)
a continuously-updated Technological Improvement files (TIF's), and
(2) work plans to design, test and validate potential technological
improvements.

The steps outlined above are linked to cach other in a
process which yields identified, tested and documented technological
improvements. The process begins with the implementation of area
and target farmer selection, initial reconnaissance and specific
problem focused surveys (step 1-3). When the island level, farm
level and production sub systems analyses have been initiated (steps
4-3) it becomes possible to identify research focci. Criteria to
identify these focci include both the availability of technology to
overcome biological farm-level constraints (e.g. disease resistant
varieties of a particular crop are available to overcome a plant
pathology problem that is a constraint) and the availability of
island-level macro-economic opportunities (e.g. - markets, inputs
and credit are available). (These production systems may include
only crops (e.g. cotton-legume rotation), bhoth crops and livestock
(e.g. intercropped bananas and aroids, and pigs fed primarily crop
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residues), or only livestock (e.g. - pasture-fed cattle). When a
preliminary identification of key production systems has been made,
the next step is to develop a research plan that is specific for
that production system, the farm system and recommendation domain.
The key elements in this research plan are: (1) a continuously
up-dated Technological Improvement Files (TIF), and (2) work plans
to design, test and validate potential technological improvements.

i) Technological Improvement Files (TIF's)

The objective of FSR/D is to gencrate technology that
is better than what farmers are presently using.
These technological improvements evolve over the
course of time., At any point in time, the progress
made towards identifying improvements will be at a
different stage for different production systems, 1In
the case of one production systems, it may be possible
to move quickly and begin on-farm testing under farmer
control (step 10); in other cases more than five
years will be required to reach that stage. This
means that on an island basis, and for the project as
a whole, research planning and data management will be
very  complex. Continuously  updated  production
system-specific Technological 1provement Files
(TIF's) Wwill be used to organize both the information
that is generated and the research activities that are
undertaken.

The format of the TIF will evolve over time, but is
expected to take the form of four sub-files:

- description of the present production
system, the farm system and the physical
environment in which 1t functions (i.e.
chronology of farmer management activities,
inputs and outputs from the system, etc.);

- description of available technology to
improve the present system (e.g. new crop
varieties, crop population and spacing, or
new livestock breeds, feed management
systems, etc.);

- technical justification for the
technological improvements (e.q.
experimental evidence, results of marketing
or anthropological studies, etc.); and
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- research activities that are presently being
implemented or planned for the future.

The TIF for each production system will first be
developed by hand  and ref ined. later,
microcorputers will be introduced to ease the
process of up-dating, commnicating and storing
the information. when confidence  in the
Technological Improvenent is such that extension
begins to play the lead role, the first three
sub-files will be transfered for use in the
development of extension activities and extension
bulletins,

ii) Work Plans To Update TIF's

A Technological Inprovenent File will be started when
a decision has been nede that a specific production
system in a specific fraeming system and recoimnendation
domain on a given iziand is an area of futurc research
enphasis. At firce, the file will include only a
description and  analysis of  the farers present
systcn,  This  is  information that will huve been
gathered during stepe Y=7,  As part of the analysis to
identify a priority syosten, potential  technolojical
improverents wili have been discusced, and thezse can
be stored in the sub-file on  technological
improveieats, even though the sub-file on
"Justification” will be emply.

At the first planning session after  a  specific
production system has been identified, work plans will
be developed to inplem:nt cither analysis activities
(steps 4-7) if further analysis s needed, or brgin to
test potential technolonical improverents (step 9),
In cases where a cpecific technology has obvious
potential, it may be possible to move directly to
on-farm validaticn trials (step 10).

The work plans that are developed by a country
tcam wWwith the assistance of project speczialists
can be filed in sub-file 4 of the TIF. At the
next  planning  cescdons the results from  the
reccarch that was planned can be nmoved to the
technical jJustification sub-file.,  Based on an
analy:is of the result, other potential
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improvements can be identified and stored in
sub-file 2. 'The work plans for the next year can
then be developed and stored in sub-file 4. At
the yearly planning session the decision will be
made  to continue research on a specific
production system until viable ecological and
socio-cconomic improvements have been identified;
or to discontinue the research because of the low
probability of cenerating improvements.
Availability of resources may also enter into
this decision.

iii) Technological Improvements As Project Outputs

If the research with a specific production system has
been successful, and potential improvenents have been
evaluated in on-farm tests under researcher control
(step 9) and validated in on-farm tests under farmer
control with extension supervicion (step 10), the TIF
can be transfered from vesearch (CARDI  and
Island-level Rescarch institutions where they exist)
to extension institutions. The file at this point
will include the sub-files describing the farmers
system and ccological and socio-economic environment
where the technoloay was generated, the sub~-file
describing the technological improvements, and the
sub-file describimy the technical justification for
recommending the inprovements.

when the TIF is transferred from rescarch to
extonsion, the first rtep will be for cextension
management  personnel and  research personnel .o
joirtly plan a testing of the applicability of
improvements in geographic areas outside

of the specific area where the technology was
developed (step 11). This may be on one island
or possibly more than one island. 1If this test
is successful and farmers adopt  the  new
technolngy, extension will plan a more cextensive
effort (such as mass media campaigns) to transfer
the technology to more farmers.
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PART II. RESEARCH PRIORITIES FOR THE CARDI FSR/D PROGRAM.

Research priorities were established through a process of
analysis involving three major phases. First, the major constraints
affecting crop rroduction in all island systems were listed and
opportunities for the removal of these constraints identified.
Second, for each island the major cropping systems together with
some socio-economic characteristics were ranked into three
categories - high, medium, and low priority - according to their
relative importance in maintaining the supply of food. Third,
production systems of high priority were then selected and a
thorough examination made of the specific constraints and
technological opportunities for constraint removal.

For the systems given high priority the specific
constraints and opportunities for their removal, taking into
consideration technical, social, and economic factors as they relate
to individual countries were analyzed. Arising out of this analysis
priority areas for research were celected and approaches indentified
for constraint removal taking into consideration the human and
financial resources available. In the prioritization process
several were assessed. These included the 1likelihood of (1)
jmmediate substantial farm productivity improvements (2) immediate
economic returns to farmers (3) availability of continual favorable
market access and prices (4) quick and adequate rate of return on
investment (5)minimizing risks (6) contribution to food security (7)
contribution to farm nutritional needs (8) .bility to conserve
natural resources (9) high extra-regional and regional export market
potential (10) contribution to local food consumption and import
substitution (11) amenability to local food processing (12) ability
to contribute to the integration of crop and livestock production
sytems. It should be indicated that not all factors were applied to
each individual system and no quantatitive weighting calculated.

The following tables present in summary form the exercise
described obove. Table 1 lists the major constraints which have
been identificd by CARDI FSR/D staff to date. The table further
1ists specific research opportunities with potential for alleviating
the constraint and identifies important linkages with international
centers, other CARDI rescarch programs, private sector organizations
etc. Table 2 presents the major production systems which have been
identified for each participating island along with the ranking
assigned by CARDI staff. Finally, Table 3 presents the priority
research arcas and a brief description of planned activities.
Attachment 1 provides a description of the agro-ecological zones and
recommendation domains.

a\
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Major Constaints to Cropping Systems in the Eastern

Caridbbean and Oppertunities for Research

Constraints

1.

Major dependence on hand labor for all
farm operations especially very hard and
time consuaing activities such as land
preparation and weed control. There is a
ccaplate lack of labor saving devices also
for harvesting, handling and post-harvest
operations of crops. The lack of power
sources especially for land preparation
leads to under utilisation of land.

Crop Protection Problems including (a)
abundance of wide diversity of weed
species (b) rapid re-growth and sur-
ival of many weed species especially
during the rainy season (c) high
incidence of pests and diseases
especially during the rainy season.

Inefficient utilisation of crop pro-
tection measures such as (a)

variablc rates of application of
chemicals (b) improper timing of appli-
cation in relatiocn to incidence and/

or level of infection cr infestation.

(c) variable frequencies of application
of cheaicals (e) lack of reliable inform-
ation on choice and use of chemicals.

The very variable unselectd and poor
quality planting =material used in
respect of cer:al, legume, root crop
and fruit crop production. Planting
zaterials and seeds are often not
available.

Opporturities for Research

1.

1.

2.

Research shiould be aimed at
reducing tne drudgery a2ssoc-
iated with hand labor.

Importing, fabricating and testing
of (2) faru machinery to reduce
drudgery and improve labor produc
tivity. Machinery to be tested
include small tractors and imple-
ments, hand operated tractors

and implements, wheel hoes, har-
vesters, thresbers, shellers,
decorticators etc.

Development of weed control
systens based on cultivation prac-
tices, nerbdbicides and mulches

for different weed types and
different 3easons of the year.

Develorment of Integratcd Pest
Disease Control systems £spec-
ially for the wet seasoun.

Evaluation ot 1) effective con-
centrations 2) time of applica-
tion and 3) frequency of applii-
cation of pesticide.

Cost/benefit analysis of pest-
ticides in current use.

Crop improvement {(a) Collection,
description and mainterance cf

of local genetic 3tocks.

(b) Selection frnm local genetic
material high yielding, pest and
disease resistance, and adaptable
genotypes. (c) Introduction of
improved cultivars froz internat-
ional Resezrch Centres for testing
adaptability to local conditions.
(d) Develnpzent of quality seed
production techniques.

Linkages
1) ICRISAT

2) Ministry of Agri-
culture

3) CARDI EDF Peanut
Project

CARDI Biological
Control Prograzme

Agro-cheamical
cozpanies

International
Research Centres e.g.
ICRISAT

CIAT

CIMMYT

AYRDC

Regional Research Centres
e.g. CATIE

Extra-regional University
e.g. University of Florida
University of Puerto Rico

—ZV—
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Poor sowing, planting and nursery 1.
tecnhniques resulting in the (a) waste of
funds for purchase of large quantities

of seeds than actually required and

(b} use of higher cr lower plant popula-
tions tnan optimum for a particular crop.

Tne use of marginal land for agricultural

activities leading to (a) drainage prooleas
in low lying areas of neavy sols (b) poor
fertility in certain areas and (c) sever
erosion in steep areas under high rain-
fall conditions.

Evaluation of plant population
interactions in polycultural
systems.

Evaluation of different drainage
systems for low lying areas.

The determination of the nutrient U.N.I.
requirements of crops growing in

specific soil types where

deficiences exist and in different
polycultural situations.

Developrent of simple low cost
soil conservation methods
appiicadble to szall farm
conditions
7. 7ine predocinance of rain-fed agriculture l. Analysis of rainfall patterns ICRISAT
with little control of water resources, using agro-climatological wvater oI
There can de an over supply of water dur- balance sodel of ICRISAT. !
ing tne rainy season leading to drainage [
and disease problexs and undersupply dur- w
irg the cry season leading to drought !
conditions. In drier areas and especially
in tne Leswards - a lack of improved dry
farming technigues, renders creop produc-
tion risky resulting in total wastage of
inputs and an unwillingness to risk inputs.
8. Unplannea and/or uncrganised systems of l. Design and test planned and National Land Settlesent
producticn cften resulting in a mosaic systematic small model farms Schemes.
or azalgas of crops which Eakes proper which would aeet farmars' goals
maragexsnt difficult. and odjectives and make management
easjer.
9. Poor handling at harvest, poor post- 1. Development of proper harvesting National Marketing Board
narveat nancling, packaginrg, and trans- nandling and packaging systes
porting leading to damz2ge tc and loss of
marcetadle produce.
10. Toe coaplete lack of preper~on-farn 1. Developzent of appropriate small

storage facilities resulting in aigh
storage lcsses.

fara storage facilities,

Testing of s=2iull agro-processing
sacninery.

11. Lack of dependadle markets and marketing l. Analysis of weekly/aonthly produc~- 1. Ministry of Agriculture
cnannels and uncertaln orices for most tion ans izport of ceorn, peani'ts, 2. Ministry of Trade
S coamcdities. teans, vegetadlez and fruits and 3. Marketing Boards
o initiate integrated production 4. Co-operative Producer
i Earxeting syoatems Orzanisations
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Antigua

Produrticn Systexs

livesteck
Crops
l. Yegetalle

2. Boot crops

3. Cereals and grain legunes

N, Cattle
5. Sheep
6. Coals

M3ajor Freducticn Syatexs

Secio-Econozic Agro-ecoicvical zones
Craracteristics 'Recozzerncacicn Domain
Srall fam; off farm

e=ploysent; famtly;

zale; land rented

S=all farz; off famm
ecployz=ent; faaily,
male; land rented.

as arove

large and szall farms;
comzunal grazing.

Szall farmers cften
landless; off farm employ-

wehoil .
as adove

Saall farm; off fara
ezploymant

Table

2

Rating

Remarks
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St. Kitts
Production Systems
Crops 1ivestock
l. Sugar
2. Mixed Root Sneep, goats, pigs

crop/vegetadles

EVIS

1. Mixed Root Sheep, goats
crops/vegetables

2. Cottoa

3. Cattle

5. Sheep

5. Goats

Ma jor Productive Sysiems

Socio-Economic
Characteristics

Government owed;
(NACO)

Some lands leased to
small farmers; male;
employment with NACO

Small farms, off farm
ecployzent with NACO.
Rented lands.

Small farm, rented lands,
no-off farm employment;
reajittances.

as above

Large and small farms;
comzmunal grazing;
landless farmers; no-off
farn exaployzent; reajitt-
ances.

Small fares; rented lands,
no-off farm employment;
reaittances.

as adborve

Agro-ecological zones Remarks

'Recommendation Domain Rating

_Sv.—



w

V)

Montserrat

Yegetables Sueep, goats

Bananas
Cotton

Root crops

Pigs

Cattle

Sheep

Goats

Major Production Systeas

Small farms - rented
lands; no-off farm
emsployment; reaittances

as above

as above

as above

Large and small faras.
Communal grazing;

landless farmers; no-off
farm eaployment; remittances.
Small faras; rented lands;
no-off farm employaent;
reaittances

as above

Table .2

R e —————

_gv_



TABLE d@2 MAJOR PRODUCTION SYSTEMS

ST LUCIA
mgmwcnat SYSTEM SOCIO-ECONOMICAL CHARACTERISTICS AGRO-ECOLOGICAL ZONE PRIORITY PEMARKS
LIVESTOCK “RECOMMENDAT iON DOMAIN®" RATING
1 Banana and fowl, pigs Small fara; high-off farm employ- 1,2, 4,5 - Thouch most small
coconut ment; family owned; male farmers are male, in
many cases women play
an important role in
decision-making in
farm operation par-
ticularly marketing
2 Banana-and Large farmer; small farmer; 1,2, 4,5 *
coconut freehold; male
3 Banama, tree- foul, pigs S=all farm, high-off farm esploy- 1,2, 4,5 *
crops and ment; fanily owned; male
aroids
4 Banana and
aroids foul, pig Small farm; high-off farm employ-
ment; family owned 1,2, 4,5 bkl
5 Yam, aroids fowl Small farm; no off farm employment; 2 balaled L
and legume fanily; male ~
6 Mixed roots fowl, sheep Small farm; no off farm employment; 3 babadd !
pigeon peas family; male
7 Peanuts fowl, sheep Small farm; off farm employment; 3 bl
family; male
8 VYegetable fowl, pig Small farm; of f farm employment; 2, 3 e
{flat) family; male
9 Vegetable fowl, pig Small fam; off farm employment; 2, 3 balaled
{raised) fanily; female
10 goats Small farm; off farm family; 1 *
male
n cattle Large and small farms; male 1 *
-



ST< LUCIA (Cont'd)

TABLE 2 MAJOR PRODUCTION SYSTEMS

RODUCTION SYSTEM SOCIO-ECONOMICAL CHARACTERISTICS AGRO-ECOLOGICAL ZONE PRIORITY
mpg LIVESTOCK "RECOMMERDATION DOMAIN® RATING
12 sheep small fam; off farm employment 3 badall
13 Coconut and cattle Large farm; low of f fam employ- 3 *
pasture ment; freehold; male
14 Cocoa and Large; low off farm employaent; 2, 4. e
tree crops Freehold; male

High priority s+
Moderste Priority **
Low Priority *

)

—8?—
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ST. VINCENT

TABLE 2 MAJOR PRODUCTION SYSTEMS

_GV_

RODUCTION SYSTEM SOCIO-ECONOMICAL CHARACTERISTICS AGRO-ECOLOGICAL ZONE REMARKS
RS LIVESTOCK “RECOMMENDATION DOMAIN®
1 Banana and Large; low off farm; freehold; 3 4 Though most small
coconut male farmers are male, in
many cases women play
an important role in
decision-making in
farm operation par-
ticularly marketing
2 Banana and fowl, pig Smail farm; off farm: freehald; 3, 4
¥ aroids family; male
3 Sweet potato fowl, sheep Small farm; off fam; freehold 2,3
and pigeon family, rental, male; female
pea
4 Peanut fowl, sheep Small farm; off. farm; freehold 1,2, 3
family, rental, male; female
5 Vegetable fowl, pig Small farm; off farm; freehold 2,°3
{flat) family; rental; male, female
6 Carrot and fowl, pig Small farm, off farm, freehold 2,3
mixed veg. goats family; rental, male, female
7 Arrowroot Large; treehold; femily. male 4
8 Arrowroot, fowl, pig, Small fzrm, off farm, freehold 2, 3, 4
carrot and goat fanily, male
sweet potato
9 Aroids fowl, pig Small furm; off farm; family;

freehold; male, female



TABLE 92 MAJOR FRODUCTION SYSTEMS

DOMINICA
UCTION SYSTEM SOCIO-ECONOMICAL CHAPACTERISTICS AGRO-ECOLOGICAL ZONE PRIORITY REMARKS
o LIVESTOCK *RECOMMENDATION DOMAIN® RATING
1 Banana and foml Small farm;low off farm;freehold 3,4,5 * Though most small
coconut faaily;uale farmers are male, in
many cases women play
an important role in
decision-making in
farm operation par-
ticularly marketing
2 Banana and Large, low off farm, freehold 3, 4,5 *
coconut
3 Banana and fowl, pig Small farm; low off farm; freehold; 3,4,5 ik
aroids family;male, female
4 Banana and fowl Small farm;low off farm;freehold; 3,4, 5 *
citrus fanily;male, female '
(8]
5 Banana and foul Small farm; low of f farm; freehold, 3. 4,5 bl ©
citrus aroids fanily;rale !
6 Vegetables fowl Szall farm; low off farm employ- 3, 4 ik
ment; freehold; family, male and
female
~
e



TABLE .3 RESEARCH PRICRITIES

ANTIGUA: PRIORITY RESEARCH AREAS

PRODUCTION | ECONOMIC CONSTRAINTS POTERTIAL CHi-FARM BACK-UP FIELD JUSTIFICATION WORK PLAN LINKAGES
SYSTEMS CPPORTUNITIES T0 PRCDUCTION ALTEPNATIVES TESTS STATION RESTARCH
SYSTEMS
Yegetable Increase produc- | Water scarcity in| Use of dry land |Testing of dry | Testing of culti- | Reduce {mporta- | On far= tests| MOA
based tion of vegetabied dry season and faming techni- {land farming vars; weed control | tion of vegetableg '84 - 'BJ. CAEP
for local market { seascnality of ques; use of techniques, systems. Field staticn! “omen's
and hotels. production. Pests simple water trickle irriga- '83 - '87 dask
and diseasa2s weed| saving techni- {ticn systems,
control. Poor ques such as varieties.
rarketing chennels| trickle {rrica- {Integrated pest
tion, mulching, jand disease
etc. Introduc- Imanagement.
tion of high Testing small-
yielding culti- !scale vegetable
vars of tomato, |prsduction !
squash, sweet systems. W
pepper, egg =
plant. !
Cereals and Increase produc-| Corn-ear worn Year round pro- | Testing of Evaluation of short} Reduce importa- On fam tests { MDA
grain legumes] tion for local attack; low duction of intercrepping f{duration photo tion of grain ‘84 - '83 CAEP
market. yielding cultivarsl legumes through | 2nd relay insensitive leg'mes; legumes. Field station
Long duration. use of short cropping systamg study of plant ‘83 - ‘8l.
Photo sensitive duration, for cereal/ population inter-
cultivars of photo insensi- legune combi- Jactions for diffe-
pigeon peas; pod |tive types. nations, rent cereal/legume
borers {n pigeon |Davelopment of | especially com|combinations.
peas. intercropping and peanut,
ang relay

B

cropping systems.




TABLE

3 RESEARCH PRIORITIES

DOMINICA: PRIORITY RESEARCH AREAS
PRODUCTION ECONOMIC CONSTRAINTS POTENTIAL ON-FARM BACK-UP FIELD JUSTIFICATION WORK PLAN LiINKAGES
SYSTEMS OPPORTUNITIES TO PRODUCTION ALTERNATIVES TESTS STATION RESEARCH
SYSTEMS
Banana + Increased produc- {Burning disease of | Introduction of Evaluating Evaluation of Reduce the importaii982-83 Evalu{ EDF Aroids
aroids/pigs {tion for export of|tannia. Labour for improved varie- |the introduc-| improved variety of |[tion of animal ation eddoe vq Project
proids. Increase Iweed control. iigH ties of aroids tion of eddce} tannia and dasheen. |protein. Increase|tannia as
production of pork|cost of feed and into cropping as an inter- |Development of feed |production of intercrop. Ond
products for localjpoor management. systems. Control|cron vs supplement. Varietal|locally consumed |[farm 1982-88.
consumpt{on Unimproved breeds |of burning dis- |[tannia. In- screening of legumes |high carbohydrate [On farm evalud
of pigs. ease in tannfa. |troduction of Vigna sp and staple food stuffslation of feed
Use of crop improved aseolus sp. Increase export supplements. | Ministry of
residue 2s feed |varieties of of aroids. Agriculture
supplement. Com- [tannia and 1983-85 Evalu- CAEP
parisan of exist- |dasheen in ate the perfon
ing pig rearing {the cropping pance of
system with alter-system. legumes as an
rnative improved [Evaluating intercrop with
system, the use of bananas.
5upplementary !
pig feed. In Y
troduction of ;
legune into
banana cropp-
ing system.
1983-1985
Vegetable/ |Increase produc- | Un-availability of |Introduction of Introduction |Varietal screening of [Reduce importation |19
Pg‘ltry tivity of planting material. |improved planting bf selected |[selected vegetables. jof poultry produgtsEle'ld ?tat;gn
vegetable produc- | Poor managemant  material; introd- yogetable Testing different Increase vegetable sc;ee:ezg .
tion. Increase |practices of uction of. tultivars in- [vegetable production P"Od“““"kf“ nd Foble cortos
local production | poultry. Low graddinproved manage- Eo the cropp- [systems. export rarket a able cu MAD
cf poultry and of poultry strainﬁnent practices andling system. home use. vars.
poultry products. | presently reared. |better strains of Improved 1984-86 intro-| CAEP
poultry. Eoul try man- duc*ion of
et vegetable {nto}
Eract‘lces% crop system.
Fanbage ° 1983-1388.
E Introduce
{sease and :mproved
iesses. poultry
trains and
Eractices -
n-farm
-
.
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BONTSERRAT: PRIORITY RESEARCH AREAS

PRCOUCTION ECONCMIC CONSTRAINTS POTENTIAL Oh-FARM BACK-UP FIELD JUSTIFICATION WORK PLAM LINKAGES
SYSTENS OPPCRTINITIES 70 PRODUCTION ALTERNATIVES TESTS STATIOR RESEARCH
SYSTEMS
Yegetable incresse produc- | Weed control; Introduction of | Evaluation of Yarietal screening{ Raduce importa- On farm MOA -
based tion of vegatebies pests and nions into small-scale of cnfon, irish tion of vegetableg tests CAEP
for Yocail market | diseases. vagetable pro- !year round potato and garlic Production of '83 - '87
nd hotals; cuction system; |vegetable pro- { cultivars. year round Field station
txport of vege- intreduction of {duction manage- vegetaoles for '83 - 'g7
tables such as adaptadle {rish |ment systems; export markets.
tosato, hot potato cultivarsicontrol of pest,
pepper, onfon. Intiroduction of ldiseases and
adaptable garliciweeds by cost
cultivars. effective means.
Cotton 1
{as for Nevis) o
L
Banana increase produc- | Poor yielding Introduction of |cvaluation of Increase foreign On farm tests] MCA
ticn for local cuitivars; leaf icproved banana [WINSAN exchange earnings.| '84 - '87
consuption and spot disease; husbandry recocrencations.
export. Ready virus disease; techniques.

zarket available
in U.K.

rezatcdes,
poor fertility.

n




TABLE W3

RESEARCH PRIORITIES

ST. L :
PRODLCTION ECONOMIC CONSTRAINTS POTENTIAL Oh-FARM BACK-UP FIELD JUSTIFICATION WORK PLAN L INKAGES
SYSTEMS OPPORTUINITIES T0 PRODUCTION ALTERNATIVES TESTS STATION RESEARCH
SYSTEMS
ams, aroids | Increase produc- | Yam: virus infes- | Introduction of |Testing of Relay system for Import substitution On-farm testg EDF funded
nd lequzes | ticn of yam, ted; tannia: virus free yam. |intercropping! legume intercrops. |of legumes. '83 - '87. aroid project
aroids, and burmning disease; Introduction of |Testing of varietal screening | Increased land Field station MOA.
legumes for local] legumes: unavall- | improved strains |different of Vigna species. utilization and research CAEP
markets and for |ability of planting| of taania. Introqdspecies of varietal screening {productivity. 'e4 - '87.
export. material ducticn of legume|legumes. of Phaesolus species] Improved nutrition
planting material{Testing of Evaluation of Root |status and income
Increase eddo2 different Crop/Legume plant of farm family.
production to levels of population inter-
supplement tarnia|banana ferti-] actions in poly- 1
producticn. lizer on yam | cultural systems. w
production. o
1
Yegetables Increase produc- |Pest and diseases | Introduction of |Development | Varietal screening Reduce importation|On-farm:1984-| MOA
and poultry/| tion of vege- of vegetables. high yielding of wet season| of cabbage, carrots |of vegetables 88. Field CAEP
swine tables for local |Weed control: labor| varieties of production and tomatoes. Weed |especially during |station
market during the|timely availability] cabbage, tomatoes|systems. control systems in the wet season. ‘83 - '87.
wet season. jof labor; poor and carrots. Contrcl of the selected vege- Increase avail-
Increase produc- parketing channels;| Improved manage- |cabbage table nroduction abflity of locally
tion of swine, Mmarketing infra- ment practices forldiseases. systems. Improved grown vegetables
and poultry pro- jstructure. Poor 1ivestock. Determination] management practices |during the wet
ducts for home |nanagement practices} Increased use of jof fertilizen for tomato cultiva- |season.
consumption. of poultry. Pro- |crop residues as |needs. Evalu} tion in the wet
cuction cost of feed supplement |ation of season., Comparison
concentrate feed for swine. different cultof swine feeding on
for swine. tivars of a combination of
cabbaca, concentrates and off-
tomatoes and | farm products and
carrots on those fed on farm
dif{'erent products alone.
s0il types | ayuation of cost/
f::dweziseason benefits of chemical
production. | .oatrol of pests and
diseases.
= :




TABLE

.3 _RESEARCH PRIQRITAES

ST. LUCIA: PRIORITY RESEARCH AREAS (Cont'd)

PRODUCTION
SYSTEMS

ECONOMIC
OPPORTUNITIES

CONSTRAINTS
TO PRODUCTION
SYSTEMS

POTENTIAL
ALTERNATIVES

ON-FARM
TESTS

BACK-UP FIELD
STATION RESEARCH

JUSTIFICATION

WORK PLAN

LINKAGES

Cocoa and
mixed tree

crops

\J\'\\

A guaranteed mar-
ket. Most cocoa
trees have
already been
established.

Pest and disease
contiol. Poor
fertility.

Improved manage-
ment techniques.

Integrated pest
disease manage-
ment in veget-
able production.
Improved manage-
ment of poultry

Testing of
improved manage-
maent systems.
Introduction of
better pruning
techniques.
Integrated pest
and disease
management.
Determination of
fertilizer needs

Guaranteed market.

On-farm:
'83 - '87

MOA
CAEP

_gg—




TABLE €.3

RESEARCH PRIORITIES

ST. VINCENT:

PRIORITY RESEARCH AREAS

PRODUCTION ECONOMIC CONSTRAINTS POTENTIAL ON-FARM BACK-UP FIELD JUSTIFICATION WORK PLAN LINKAGES
SYSTEMS OPFORTUNITIES TO PRODUCTION ALTERNATIVES TESTS STATION RESEARCH
SYSTEMS
Peanut/ Increase produc- |{High incidence of | Use of gypsum. validation of| Development and test-lLow yield of pea- |1983-87 Develd MOA
sheep tion of peanuty. {"props™ High labourj Testing of feed- |gypsum. Test|of peanuts 11fting, }nuts and high opment of EDF Peanut
Fuller utilization)requirement for ing systems. ing of feed- |and thrasher machi- |{labour require- equipment and | Project
pof residues for reaping. Pest and | Better use of ing systems. Inery. ments. Poor use {on-farm test-
feeding. disease control. chemicals. Integrated of crop residues. |ing of equip-
Soil erosion. pest control. ent 1983-5-6.
Suboptimal plant Use of terrace On-farm tests
densities. bunds atc. & validation
Higher seed rates. of improved
practices.
Carrots/ increased exports |Nematodes on Crop rotation and [Testing of Development & testing|Pctentially high [1983-87 MOA
Yegetables, gf carrots and carrots. nematicides. crop rotation|of carrot harvest income earners. Development of]
oigs & goats gther vegetables. Small equipment ptc. to cver-iequipment. Evalua- |Improved nutri- equipment.
[mproved use of Seasconal preduction| for land prepara- come nematode|tion of carrots, tional status and {1983-85.
Erop residues for [of vegetables. tion and harvest- problems. tomato, cabbdge, incoce of fam. Evaluation of '
feeding. {ng to reduce (Development |cultivars. family. vegetable wn
High labour damand |labour require- pnd testing cultivars - ~
for carrots. ment. bf field Improve management lField station !
pquipment. practices. Weed
Introduction jcontrol. Timely
bf improved Jlapplication of
fultivars of |pesticides. Intro-
vegetables duction of protein
fnto the energy bank to
Cropping supplement crop
bys tea. residue during off
Control of season.
bests &
iiseases.

g 7




7. VINCENT CONT'D TASLE .3 RESEARCH PRIOR'TIES

PRODUCTION ECONOMIC CONSTRAINTS POTENTIAL ON-FARM BACK-UP FIELD JUSTIFICATION HORK PLAN LINKAGES
SYSTEMS OPPORTUNITIES TO*PRODUCTION ALTERNATIVES TESTS STATION PESEARCH
SYSTEMS
Banana/ Increased yields jBurning disease of |Introduction of Identifica- {Evaluation of Increase production 1983-85 test-| EDF aroid
roids/ and export of tannia. improved variety | tion and improved variety of Jof locally consumed| ing of projacts
pigs argids. Improved of tannia into introduction|tannia & dasheen. nigh carbobydrate | improved
utilisation of Labour for weed cropping system. |of improved staple foodstuff. {variety of MOA
residues and control. varieties of |Development of feed {Increase utiiiza- | tannia &
un-saleable Control of burn- i tannia. supplement. tion of land re- dasheen
produce., ing disease in source. Use of 1985-83. On-
tannia. Increase |Evaiuating jiaste as feed to farm Evalua-
use of crop resi- | the use cf supplement to cut | tions of
due as supplemen- | supplementary imports of Loncent-| improved
tal feed for feed from Fates. variety of
1ivestock. crop residues; aroids
. 1983-88. On-
farm

Testing of MOA
feed supple-
wment




In addition to the reseacch priorities presented in Table
3, the following activities have been identified as essential
complementary research:

(1) Animal Breeding Strategies: These would involve in
the main the selection and/or introduction of superior breeding
stock into the participating countries to upgrade the genetic
quality of the farmers' animals. This will involve the use of
suitable rams, bucks and boars. These will be made available to
participating farmers across all countries in such a way that
improvement could be measured (earlier marketing growth rate etc.)
and compared both between farms within countries and across
countries. The objective is to test whether improved genetic stock
will improve the farming system of which it is a part.

(2) Energy Supply Strategies: The aim of these strategies
is to produce locally and within the farm system approrpiate energy
sources needed to sustain the farm animal population. A major
activity within this strategy i3 the Cassava p:oduction, processing
and feed compounding and testing activities. ‘The main thrust 1n
this cassava crop production will be centred in Barbados with feed
testing and machinery development activities . The need for and use
of a cheap energy source for drying is very important for the
success of this activity. Therefore, solar powerced driers will be
constructed for the dehyration of the cassava.

(3) Protein Supply Strategies: This will in the main
involve the harvesting of locally available by-products e.g. poultry
and fish offals, meat and bone meal, coconut meal, legume leaf
meals. An appropriate scale rendering and drying facility (such as
the one developed by Michigan State Univeristy for fish processing
in Belize) will be used to render offals. The products from this
activity will complement the encrgy production effort leading to the
preparation of compound fceds.

(4) Parasite Control Strategies: Both ecto and endo
parasites and mjor animal health problems in the Eastern
Caribbean. CARDI will use experience alrcady developed in Barbados
to extend these parasites control measures to farns in the LDC's.
Essentially this involves the strategic choice and use of suitable
parasite control drugs for spraying and worming animals, ‘'These
activities will dove tail into the feeding and breeding strategies
to ensure the maximum expression of inherent capability by the farms
animals.

- !
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ATTACHMENT 1

IDENTIFICATION AND PRIORITIZATION OF AGRO-ECOLOGICAL ZONES

In order to identify similar agro-ecological zones within the
respective territories four parameters -- mean annual rainfall,
number of dry months, topography and soil type -- were used. In the
absence of reliable data on the critical factor of rainfall
distribution patterns for the respective zones, the number of dry
months was used as the best approximation of this factor. Dry
months are those where the mean monthly rainfall (20 year average)
is less than 4 inches. This figure is based on the mean potential
evaporation for the entire area.

Six major groups (Appendix Table 1) have been identified in the
Eastern Caribbean:

(1) GROUP A - Dry Lands With Heavy Clays

A dry-land group with heavy, mainly montmorillonitic clay
soils at moderate elevations (500 - 1,000 ft.) and with
imperfect drainage.

(2) GROUP B - Low Lying Dry Lands

A dry-land group with shallow soils (mainly shoals) which
swelf when wet and crack when dry. This group occurs at
low elevation.

(3) GROUP C - Alluvials

A low-lying alluvial group, which is subject to flooding
during the wet season.

(4) GROUP D - Wet Hill Lands

A high rainfall group on steep slopes at high elevations
characterized by latosols.

(5) GROUP E - Scrub Lands

A dry highland group with shallow soils (lithosols) on
which scrub predominates,

(6) GROUP F - Semi-Arid Lands

A %r land group at moderate elevations with free draining
solls.
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Based on physical land areas and overall agronomic

possibilities, the availability of water (rainfall) and soil type,
the following four groups are recommended for major emphasis in

order of priority: Group D, Group B, Group F, and Group A.

Group C has good potential, but these flat lands are usually
occupied by estates rather than by small farmers. Group E is
relatively useless scrub land.
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ANTIGUA

MONTSERRAT

TABLE 2
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PERCENTAGES (APPROXIMATELY) OF TOTAL

LAND AREA IN THE MAJOR AGRO-ECOLOGICAL

ZONES IN THE WINDWARD AND LEEWARD ISLANDS

% Land Area Recommendation Domain
5 I
15 II
25 I1I
20 v
35 \Y
30 I
33 II
7 III
9 v
15 \Y
6 VI
11 I
33 11
27 I11
10 IVa
15 IVb
4 \Y
34 I
20 I1
12 II1
20 v
14 \'
36 Ia
20 Ib
11 II
20 I1I
13 v




ST. KITTS

NEVIS
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% Land Area Recommcindation Domain
20 I
12 1I
16 I1I
12 v
40 \Y
27 I
17 11
22 I11
34 \Y
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ANNEX F

SOCIAL ANALYSIS

Social Cultural Setting of Small Farm Agriculture in the Eastern

Car 1bbean

In the Eastern Caribbean, the peculiarities of small farming
systems have their origins in the history of colonialism and the
dominance of the plantation system. During colonialism, most of the
land became the property "of planters who were often absentee
landlords living in far-wway metropolises. Some of ‘the lands were
also owned and cultivated by external companies. Only land which
was abandoned or situated on the borders of plantations were
available to the indigenous population. Moreover, in a general
sense the plantocracy constituted the ruling class of these
societies and it was only from the second quarter of this century
that their unmitigated powers were modified. After political or
constitutional independence in some of these countries, the
unoccupied lands have become state property, while the plantations
continue to exist under private ownership. Fortunately, the
exoloitative relationships between landed elites on plantations and
small farm agriculture which is typical in some of the Central and
South American countries is not a serious problem in the Eastern
Caribbean.

The farming systems that have evolved in the Eastern Caribbean
are a combination of extensive plantation agriculture (in which the
better coastal lands have been planted to cash crops) and intensive
small farm agriculture (in which polyculture and short term crops
are common). The agricultiural systems of the Eastern Caribbean are
therefore intricate weLs where crop production is not a simple
function of plantation versus subsistence farming but a function of
complex ecosystems of differing soil types, rainfall patterns and
tenurial arrangements. And this complexity is further heightened by
the general decline in plantation agriculture, a decline caused by
the fluctuating international market coupled with the labour
shortages in agriculture,

Demographically, small farm agriculture in the Eastern Caribbean
is extremely complex. The farmer, however, tries to understand the
ecosystem and each farming system is geared towards the preservation
of this complex ecosystem of stecp mountain slopes, loose soils and
small streams. The small farmer has developed - through the
experiences of having to operate with limited resources

"
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and therefore 1limited alternatives - a system of resource
allccation, cropping patterns, and cropping technologies that
emphasize heterogenity. It is this heterogenity that enables the
farmer to spread risks so that farming becomes economically viable,
The heterogenity that is referred to here includes differing
tenurial arrangements and water regimes; but more importantly, it
includes the system of multiple cropping and polyculture wherein the
farmer may plant four to six different crops in a single
enterprise. Thus, the intensity of the use of the land appears to
be a function of the type of crops grown, and the use of these crops
in the economy of the farming system, i.e., whether the crops are
for home consumption or whether they are for sale. If the parcel of
land is viewed primarily as providing "for the family cooking pot®,
then the intensity of cultivation is rather high. This is reflected
by the very intensive polyculture of crops. For example, in the
instance of a farmer from Montserrat, identify sixteen varieties of
vegetables, legumes, tubers, and cereals, all grown within an area
of three-tenths of an acre were identified. To this farmer, this
parcel provides the family with the daily food requirements; crop
diversification provides the family with a varied and nutritious
diet. This parcel constitutes family subsistence. The farmer is
subsequently willing to take the risk of cultivating an entire range
of crops in a very random fashion. Compare this to farmer other
parcel where crop production is commercialized: pure stand each of
sweet potatoes, peanuts, pigeon peas and cassava as border plants.
The farmer had an interesting rationale for distinguishing cropping
practices vis-a-vis the parcels. The home parcel provides for 'the
cooking-pot' and in order to establish a nutritious diet for the
family. The farmer has tc cultivate a whole range of food crops.
The commercial parcel, on the other hand, has to be carefully
planned so that, given the allocation of the scarce factor of
production, only the maximum yield can be obtained.

To reiterate, the one feature of small farm systems in the
Eastern Caribbean that warrants first mention is the complexity of
these farming systems and the allocation of the farmer's resources
such that the resultant agrarian systems are configurations of
ecology, unfavourable climatic conditions, limited factors of
production (land, labour, capital and managerial abilities) and an
inadequate market  infrastructure. pifferent land tenurial
arrangements, for instance, have evolved from a system of limited
alternatives. Small farmers in the Eastern Caribbean grow in a
piecemeal fashion as they acquire whatever fragment is for sale or
rent at a price they can afford. Furthermore, each parcel of land
within a single holding is usually of a different tenurial
arrangement. Of importance to cropping interventions, then is the
need to understand that the availability of suitable land in an
equally suitable agroclimatic area is a major constraint faced by
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the small farmer for whom land is security and for whom the
flexibility of different tenurial arrangement allows freehold parcel
to tree-crops, family land to bananas, and rented land to short-term

vegetables and food crops.

There are four general tenurial classifications which are
applicable throughout the Eastern Caribbean. These are (a) family
land; (b) freehold; (c) annual lease; and (d) share cropping.

The tenurial arrangements which appear most frequently in the
Windward Islands are that of family land, followed by free-hold
- land. The high ownership of land by small farmers in the Windward
Islands is very significant because there appears to be a definite
relationship between types of crops grown and land ownership. Where
rights to land are permanent, after the initial land clearing, the
farmer is more than likely to plant it to permanent crops. These
permanent crops are then intercropped with secondary crops and other
shade tolerant crops which are importint subsistence food items in
the local diet. Among these secondary crops the farmer then plants
a wide variety of vegetables.

In the case of the Leeward Islands, because most of the land is
under state control (Antigua, St. Kitts) or in large private
ownership (Montserrat), tenure tends to be of the annual lease type;
there tends to be a proportionately smaller percentage of frecholds
and family land. It is not surprising then that farming systems in
these countries tend to cmphasize short-term crops, usually aroids
and vegetables; if there are any tree crops planted they are usually
annual (bananas and certain fruit trees) rather than perennials.

Lease arrangements tend to be rather nebulous in so far as
payment is sporadic and there is very little legal docunentation of
the lease. The owner, in the case of the private lease while seldom
receiving any direct payment in the form of rent does, on thc other
hand, benefit from the tenurial arrangement in so far as sanitation
and fertility of the land is maintained. In the cases of government
leases and crown lands, the state of course loses a substantial
revenue resulting from default of payment and squatting. Yet,
imposing a land tax might reduce the security of the farmer and
consequently affect the agricultural potential of the state.
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Share cropping is one form of tenurinl arrangement that reflects
the way in which the small farmer's limited sources are maximized.
In St. Lucia, for instance, most share-cropping is done on land
which has already been planted to perennial crops, especially
coconuts. The share-cropper thus intercrops the perennials with
quick maturing root and vegetable crops. As a result, the landowner
has his land planted to perennial crops; the share-cropper on the
other hand has access to land which would otherwise remain
underutilized,

A variation to share-cropping is the practice comon in the
larger estates where a landless ectate worker is given use rights to
a parcel of land (which is usually under primary vegetation) on a
share-cropping basis. The farmer has use right to the same parcel
of land for not more than two to three cropping scasons; at the end
of this time he is usually given a new parcel to clear and work.
This way the estate owner is assured that there is sufficient
rotation of his ‘lands. At the same time, more and more of his
virgin land is biought under cultivation,

Aside from land tenure, economic data reveals differences in the
levels of farmin'. The indicators in this classification are: (a)
Number of acres the small farmer occupies; (b) Farm expenses; ()
Generation of income from sale of farm pr luce; (d) 'The icportance
of agricultural income to the total income ot the farm houschold.

Oon the basis of this classification there are three gencral
tyres of simall farmers in the Fastern Caribbean: (a) Non-comnercial
- having nn sale of produce; (b) Semi-commercial - having part of
the family income from the agricultural enterprise; (c) Commercial -
obtaining a larger proportion of the family income from the sale of
farm products.

The first type refers to kitchen or backyard gardening where
crop pcoduction is solely for home consumption. Hearly all of the
other farmers have therse backyard gardens too. It is a most common
sight to sec lettuce and condiments growing in banboo troughs and
old receptacles.  All such produce is consumed primarfly by the
family. Thus for all intent and purpose, the small farmers in the
Eastern  Caribbean are  either semi-conmercial/part-time  or
full-time/commercialized farmers,

There are a number of features which distinguish sani-comnercial
farmers,  For eace thing, semi/cormercial faomers have an additional
source of income from of{-farm cmployment. For another, bocause the
farmer s involved in off-farw crployment, the farmer arows those
typess of crops which need lese maintaiaance and carc. 50 the
distinction between the two types of farmers {6 further reflected by

R
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the types of crops giown. How long a farmer remains semi-commercial
depends upon the profit he makes from his crops as compared to his
other sources of income, and/or the availability of land on which
the farmer can expand.

Farming systems in the Eastern Caribbean reflect a rather
intensive system of intcicropping. The decision to intercrop is a
partial function of: (i) the dependence of the farm family on
income(s) derived from off-farm employment, and (ii) the age and sex
of the farmer. In the first instance, where the farmer holds a
steady job outside the farm, the farmer is more liable to specialize
in crops which do not require constant crop maintenance. For
example, one farmer in Montserrat is a full-time mason who can
attend to his farm only after work. He cultivates either sweet
potatoes or peanuts in pure stands. In order to cuc back on the
labour input necessary for weeding, he increases his plant density,
i.e., he plants two to three rows of the crop on the same ridge.
similarly, another farmer from St. Vincent, who has his own
carpentry business, has planted two-thirds of his holding to bananas
and he visits his farm only once a week, on the week-end.

Both farmers are not adverse to intercropping but, because
farming is a supplementary occupation and source of income, the
decision to cultivate pure stands hinges on the trade-off between
optimal exploitation of space, available soil moisture, and incaming
solar radiation and the necessary labour input required to maintain
an intercropped farm. These two farmers have chosen the latter;
their labour allocation Jeans heavily outside the farm where returns
to labour for that amount of labour is higher than perceived returns
from additional on-farm work.

Although the far*ors of production are limited, the resource
allocation of family ibour on the farm and outside the farm may be
complimentary rather then competitive. If the opportunity for
off-farm work occurs at times when the farm does not require labour
and vice versa, the two alternatives are complimentary rather than
competitive, A farmer in Dominica can afford to spend only two
hours on his banana farm and work, on a permanent basis, with a road
construction crew. By a similar token a farmer also of Dominica,
who has 17 acres of land planted to bananas, food crops, citrus and
coconut trees and who holds a rather important job in the community
as a supervisor of the lccal marketing board, can afford to maintain
his farm by employing a full-time overseer and two farm labourers,
In the final analysis then, off-farm cmployment of labour should not
be seen as detrimental to agriculture. If anything at all, it
should be seen partly as the result of the poor market
infrastructure that characterizes agricultural system in the Eastern
Caribbean, Irrespective of the uneven land distribution system one

\\P
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of the main constraints to increase production is not the
underutilized land and labour but the 1lack of any proper
infrastructure which will abscrb the farmers' produce at prices that
induce production.

Ethnicity, Sex and Age of Farm Operators

In all the islands of the Eastern Caribbean, the predominant
ethnic groups within small farm agriculture are blacks of African
descent. African slaves were brought to the West Indies to work the
plantations. In some of the Windwards (of St. Vincent and St.
Lucia) there are small pockets of farm families who are of East
Indian descent. Initially the East Indians were brought to the West
Indies as indenture labourers, also to work in the plantations.

Generally speaking, although the majority of the small farmers
in the Eastern Caribbean are of African descent, there are small
concentrations of farmers of other ethnic origin. These
concentrations, however, are found only in the Windward Islands.
The significance of the non-black farmers is not in their small
population hut in the range of crops they grow.

The Indians in St. Lucia, for instance, are concentrated in the
southern part of the island, primarily around Black Bay, Augier and
Balcar. The ancesters of these indians came to S5t. Lucia as
indentured labourers on the British owned sugar plantations.
Through generations of intermarriage they have lost many of their
cultura) traits and phenotypic features. Be that as it may, some of
the traditions, particularly those concerning food and food
consumption still prevail: there are scattered fields of dry-land
rice and a rather marked emphasis on back-yard gardening, especially
in the cultivation of leafy vegetables and pulses - both of which
are significant in the Indians' diets.

St. Vincent too has an enclave of Indian farmers in Richland
park. All the farmers, i.e. Blacks and Indians, cultivate bananas,
but while the Blacke tend to emphasize the intercropping of tuber
crops while the Indians intercrop with vegetables.

Mention must also be made of t..~ Carib farmers in La Pointe,
Choiscul in the south-western quarter of St. Lécia. 1These farmers
cultivate mainly during the wet season (although the area has access
to surface irrigation) and enmphasis is on sweet potatoes, peanuts
(which are rotated with the sveet potatoes), dasheen, arnd fruits
such as mangoes and plums, Unlike other farming areas in St. Lucia,
hardly any other rootcrop or wv;ciables are grown. Farm incumes are
supplemented  with  incomes derived from fishing, pottery and
employment in the neighbouring islands.
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The majority of the farmers in all the islands are males. This
fact does not, however, eliminate the importance of female farmers
in the food-production systems. In fact, it is suspected that the
actual number of female farmers is often not reflected in the data
simply because many of the women prefer to classify themseives as
housewives rather than farmers, despite the fact that they make the
major farming decisions. Data from the 1970 population censuses of
a number of the countries of the Eastern Caribbean show that women
accounted for 13 percent of those classified in farming. In two
countries more than 20 percent of this group were women: Montserrat
(30%), St. Kitts/Nevis (24%). The same source indicates that 31
percent of other agricultural workers were women. These data,
however, do not indicate whether part-time employment in agriculture
was more prevalent among women than men.
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FARM MANAGERS, SUPERVISORS OTHER AGRICULTURAL WORKERS
AND FARMERS
Male Female Total Male Female Total
Windwards
Dominica 2,400 382 - 2,782 3,572 1,740 5,312
St. Lucia 3,540 733 4,183 4,408 1,908 6,388
St. Vincent 1,246 154 1,400 2,786 1,297 4,083
Leewards
Antigua 9 9 18 1,7028/ 57173/ 2,219/
Montserrat 113 48 161 415 205 620
St .Kitts-
Nevis 246 77 323 2,502 1,280 3,782

Table III - Employed Farmers and Farm Vorkers, by Sex, 1970.

Source: UWI/CRP (1976:Vol 4, Part 16) Data for Antigua are
from a separate survey conducted by that country.

a/ These are figures for the total agricultural labour force,
Including the unemployed (whose number were probably small).
Farmers, farm managers, and supervisors are not separated from farm
workers. Using the definition employed by the other countries in
the region, most of the Agricultural labour force in Antigua in 1970
would be classified as farmworkers (primarily in sugarcane, the
production of which ceased the following year).

Although this is not a conclusive statement, the influence of
sex on agriculture appears to be based on the level of education,
level of risk aversion, the type of agricultural activity, and on
the choice of crops cultivated. Women's role in the food production
system is primarily geared towards the planting and production,
processing, packaging and marketing ot traditional food items for
local consumption. Thus it is not surprising that many of the women
farmers prefer to cultivate short-term subsistence food items which
they themselves can market, 'This does not, on the other hang,
eliminate women from cultivating export-oriented cash-crops, of
banana, sugarcane, cocoa, coffec. Invariably, however, the
constraints which all farmers in the Eastern Caribbean face secem to
be magnified in the case of the women farmers,
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Women are involved in multiple work roles: agriculture,
child-care, home maintenance within the farm household. And,
because of sterotypic notions of these roles, they confront special
problems in becoming more efficient food producers. The immediate
constraint facing women farmers is labour and capital facilities.
The more physically demanding farm activities of land clearing and
land preparation have to be performed by male labour which, in many
cases, is not available from within the farm household itself.
Consequently, the farmer has to depend on any available labour -
hired, or friends and relatives from the community. Such dependence
on labcur from outside the farm-household for crucial farm
activities often results in the farm activities not being completed
in time for the subsequent activities to follow. Hence the level of
production tends to be retarded. Examples which illustrates this
point.

A farmer (64 years old) cultivates bananas and cocoa, in
addition to a wide range of tubers and vegetables. Her holding is
two acres in size and all the tree crops are fully established.
Furthermore, she has a livestock component of pigs and poultry. She
lives with an aged and sickly mother and is thus the sole
contributor of family labour to the farm. From time to time she is
aided by a little boy who lives with her occasionally. According to
time series data on her farm activities (between April 1980 and
March 1981), a total of 59 labour days were expended on the farm.
Of the 59 days, the farmer contributed 29 days, the remaining 30
days came from hired labour and exchange labour. A totai of 21 days
of the hired labour and exchange labour went towards land clearing,
land preparation and the construction of drains.

Another farmer (42 years old) cultivates a wide variety of
vegetables and tuber crops on 1 acre of land which she share crops.
In order to supplement her income from farming, the farmer runs a
week-end mrat stall, as well as a small liquor shop, more commonly
referred Lo as a 'rum shop'. During the recording period, a total
of 136 Jays was spent on the farm. Of this, the farmer's and farm
family's labour constituted 67 days, the remaining lubour days (71)
were hired. Much of the hired labour went towards land preparation
(61 days, as compared to 15 days of the farm family).

Another farmer (48 years old) works 4 acres of rented land.  She
cultivates a variety of vegetables, tubers, legumes and a scattering
of bananas. And, she markets her produce at the central market,
All six of her children are grown and contribute quite substantially
to farm labour and to the farm family's incume., Between May 1980
and May 1981 a total of 56 labour days were spent on the farm. of
this total, 44 days constituted labour from the farmer and her
family, while only 12 days were hired. The use of hired labour in
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this case was remarkably low because of i) the contribution of
family labour, ii) there was no need for land clearing because the
farm was already fully established, and iii) the land that was
worked was flat and the farmer rented tractor services for land
preparation.

Although statistical data to quantify the following statement is
not available, our informal discussions with female farmers have
revealed that many of the farmers have a very limited cash outlay
which may mean that they are averse to risks and non-traditional
allocations of resources and/o- that credit is not available. Each
farmer usually makes choices w.thin the context of the household and
is influenced by the household's needs and goals as well as by the
resources available to the household. These resources include not
only land, labour, and water, but also social and institutional
resources such as information about agricultural methods, prices and
risks, and access to credit, long-term land use, market
infrastructure influence or political power necessary for successful
agricultural adjustments. The resources available to a female
farmer in the Eastern Caribbean are more limited than those to male
farmers. Women receive less attention from the extension services
than do male farmers; women farmers tend to be the heads of
houscholds with very little supplementary incomes from the family
menmbers; the social sphere within wnich the female farmer operates
is also considerably more limited than that of her male counterpart
- information is less readily available to her, and women receive
less wages for agricultural work than men and her access to credit
is more limited.

The mean age of the farming population in the Eastern Caribbean
tends to be about 49 years. The number of farmers below 25 years of
age is so cmall that it is negligible. In the Windward Islands the
highest percentage of farmers tend to be between 44 years and 35
years, while in the Leewards it is more common to find an older
farming population, i.e. between 56 years and 70 years., This
difference in &ge is a result of the higher out-migration rates in
the Leeward Islands, which, in turn, is related to the reduction in
demand for labour in the production of crops for export in the
absence of the development of the food production sub-sector.



- 74 -

Age St.Vincent Dominica Sst.Lucla Antigua Montserrat
No. % No. 3 No. 3 No. % No. %
25 & Less 5 4.2 2 1.6 3 2.5 3 2.5 2 1.6
26 - 40 28 23.3 26 21.6 33 27.5 12 10.0 12 10.0
41 - 55 48 40.0 41  34.2 53 44.2 42 35.0 29 24,2
56 - 70 34 28.3 43 35.8 29  24.2 49 40.8 57 47.5
70 5 4.2 8 6.6 2 1.6 14 11.7 20  16.7

Table 4 - Distribution of Farm Operators by Territory and Age
(UWI:1979;1980)
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Some of the reasons for the relative high age of farmers in the
Eastern Caribbean are i) migration of younger farm family members
out of the farm; ii) decline in favourable attitudes towards
farming; iii) dependence on non-farm employment for a substantial
portion of household incomes; and iv) the lack of institutional
incentives to increase production.

Recently, while conducting two separate surveys Lo assess the
levels of production of peanuts and sweet potatoes in the west coast
of St. Lucia CARDI noticed a marked increase in the number of young
farmers. Whether or not this prevails in the other islands has yet
to be seen, but the implications of the change in the population
structure of the farming sector in the Eastern Caribbean will
undoubtedly have consequences on the rate of acceptance of
technologies and interventions. Younger farmers who have just begun
the processes of trial and error in the development of their own
specific farming systems appear to be more receptive to advice and
changes than those older farmers who have developed set ways and
attitudes. A farmer of St. Vincent (55 years old), for instance,
insists on planting his bananas 10 to 12 feet apart on the argument
that the further spacing will allow sunlight to reach the roots of
the banana trees and thus kill any nematodes that may be present
there. He is convinced of this and it appears that no amount of
persuasion and advise will make him change his belief. Compare him
to another farmer (29 years old) of St. Lucia who uses chemicals for
weed and pest control and who is always seeking advice from
extension officers.
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FARM MANAGERS, SUPERVISORS

OTHER AGRICULTURAL

AND FARMERS WORKERS

Male Female Total Male Female Total
Windwards
D¢ ninica 45.4 48.5 45.8 39.6 41.3 40.2
St. Lucia 43.6 43.8 43.6 37.9 39.2 38.3
St. Vincent 50.3 50.3 50.3 40.0 42.5 40.8
Leewards
Antigua n/a n/a n/a n/a n/a n/a
Montserrat 55.7 53.2 55.0 47.1 47.5 47.3
St. Kitts 53.0 49.5 52.2 44.3 45,2 44.6

Table 5: Estimated Mean Age of Employed Workers in Agriculture, 1970,
Source: UWI/CRP (1976: Vol. 4, Part 16).-
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AGE GROUPS®/
14 - 29 30 - 59 60+ Total
Windwards
Dominica 492 1,723 567 2,782
(17.7) (61.9) (20.4) (100.0)
St. Lucia 910 2,565 708 4,183
(21.8) (61.3) (16.9) (100.0)
St. Vincent 121 856 423 1,400
(8.6) (61.2) (30.2) (100.0)
Leewards
Antigua n.a n.a n.a n.a
Montserrat 6 94 6l 161
(3.7) (58.4, (37.9) (100.0)
St. Kitts 27 182 114 323
(8.4) (56.3) (35.3) (100.0)

Table 6: Age Distribution of Farm Managers, Supervisors, and Farmers, 1970:

Source: UWI/CRP (1976: Vol. 4, Part 16).

a/- Number of individuals with percentages given in parentheses,

—_—
.
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Country Number of Farm Holdings with Tenure by Tenure Category

(Year of
Census) Owned Cash Share Mixed Otherd Total

Rental Tenancy

Windwards

pominica 6,614 1,3900 580 83 8,667
('61)

Sst. Lucia
('71) 7,563 2,001 400 469 - 10,433

St. Vincent
(72/73) n/a

Leewards

Antigua
(73/74)4 n/a

Montserrat
(*72 553 261P 345 - 1,159

St. Kitts
(*'75)e 1,763 763 190 399 411 3,525

Country Number of Acres by Tenure Category

Owned Cash Ghare Mixed Other@ Total
Rental Tenancy

Windwards
pominica n/a

St. Lucia 66,66/ 2,049 874 2,411 - 12,001
St. Vincent 29,918 1,320 1,640 - 1,477 34,355

Leeward
AntIgua8 n/a

Montserrat 3,844 688 1,348 - 9,880
St. Kitts 36,894e 1,966 303 2,246 469 41,909

Table 1: Land Tenure Patterns, Agricultural Census Data.
Sources: MAgricultural censuses of the respective countries

&  Mostly rent-free

b Most of these farmers are probably cash renters

€ Total area held by farmers in various tenure categories minus owned area
rented out.,

d e government of Antigua owns about 708 of the country's agricultural
land. It is believed that about 75% of agricultural producers rent their
lands from the Gov't.

e App;gximntely 60% of the agricultural land in St. Kitts {s government-
owned,
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In the development cycle of the family, farm families in the Eastern
Caribbean are generally large.

No. of St.Vincent St.Lucia Dominica Antigua Montserrat
persons in
Househnld No. % No. % No. % No,. % No. 3
l1-5 51 42.5 38 31.7 54 45.0 50 41.6 85 70.8
6 - 10 57 47.5 59 49.2 54 45.0 58 48.4 33 27.6
11 - 15 11 9.2 20 16.6 10 8.3 11 9.2 1 0.8
16 - 20 1 0.8 3 2.5 2 1.7 1 0.8 1 0.8
Total 120 100.0 120 100.0 120 100.0 120 100.0 120 100.0
Table 7: Distribution of Farm Operators by Territory and Size of Farm
Household.
Source: UWI/CARDI: 1979/1980.
Total Number of Persons per

Population Households Household

Windwards

Dominica 69,549 15,148 4.6

St. Lucia 99,806 21,753 4,6

St. Vincent 86,314 16,940 5.1

Leewards

Antigua 64,794 15,405 4.2

Montserrat 11,458 3,291 3.5

St. Kitts 44,884 11,236 4.0
Table 8: Average Household Size, 1970
Sources: UWI/CRP (1976: Vol. 9) and the Antiqua census of

population, 1970,

Referring to the tables above it is quite obvious that farm
families in most of the islands average at least 6 persons in the
household. This farm family average appeare to be more than the
averaqe family size for the entire population in each country.

.l/



Family Structure

The predominant family structure of the Eastern Caribbean family
population tends to be nuclear (man, woman and children) or stem (a
nuclear family with an assortment of consanguinal or affinal
relatives). In some instances all menbers of the family live in the
same household; in other instances family members and their own
families live in inaividual hcuses, but within the same compound.
In the latter cases all members living within the same compound
contribute to the same cooking-pot and work the same land.

Family structures in the Eastern Caribbean range from households
composed and headed by women to those which include both men and
women and where the leadership becomes quite ambiguous. Married
relationships are the norm. This does not, however, eliminate the
high incidence of common-law relationships or relationships where
the man has visiting rights in a loosely structured alliance and in
which two separate hcuseholds are set up. It is also not uncommon
to find fairly and institutionalised extra-marital relationships.

Matrifocal residence and the centrality of the mother's role in
the kinship system is a commwn feature to the Black Caribbean
community. This results from the loosely structured male-female
relationships and the migration of men to seek employment outside
the community. The household is therefore, flexible enough to
permit women to function in both working and motherhood roles. Such
familial systems allow the mother to becom: integrated into the
labor force, while other members of the family assume child care
responsibilities. Women usually have same kind of control over
available economic resources - they have to work because of necd.
The need to work coupled with low levels of education serve as
strong incentives for these women to take jobs in the marginal
sectors which is characterised by the low paid labor of women.
Income differentials between men and women headed houscholds are
substantial. While it has been stated that female heads of
households usually look to their children for economic support, 50
percent of these women are still in their child bearing years. It
is conceivable that these women continue to carry the economic
burden of their children, not the other way round.

The majority of the children in the Eastern Caribbean complete
their primary level of education and some of them go on to




- 8] -

secondary schools. Nonetheless, in most instances the children
provide a valuable labor force for light farm activities and for
tending livestock. We know of two farmers in st. Vincent, for
instance, who rely on their children for harvesting. In fact one of
the farmers usually tries to harvest durinq the weekend so that his
children, who go to school outside the comnunity, can return home to

help.

put once the children leave school they appear to shy away from
farm activities. The girls remain at home and perform household
chores and look after their younger siblings, or seck employment in
the non-agricultural sector, The boys remain idle or migrate to
urban centers in scarch of unskilled ciployment. Some of them also
migrate to the neighboring islands where the only enployment they
can obtain is agricultural cmployment. The curious phenanenon is
that, while these boys refuse to help out in family farms, they
accept farm cmployment elsewhere. they are usually transient
migrants who are ecmployed only seascnally (usually at  harvest
time). On their return home they live off their savings and make
only minimal contributions to the family farin and to the community.

Although the size of the farm houschold will depend on the point
in time in the developmenl cycle of the family, farm familics in the
Eastern Caribbtean avc generally large.

Farm families in most of the islands average ot least 6 persons
in the houschold. This farm family average appears to be nore than
the average family size for the entire population in cach of the
countries. Very often as children marry and leave to set up their
homes, the size of the houschold is maintained bv bringing in other
consanguinal and affinal relatives so that there is a ready pool of
fanily labor which can be tapped for farm activities,

Although there appecars to be slight variation.® in the use of
family labor, the family is the min source of labor inputs in all
small farms in the region. In a covering calendar year labor
allocation in a sample of farmers was estimated to be as follows:



TYPE OF LABOR FORCE

FAMILY DAYS NON-FAMILY DAYS

NO. 2 NO. 2
St. Lucia 193 66.1 94. 33.9
St. Vincent 149 73.9 53 26.1
Antigua 164 93.6 11 6.4
Montserrat 104 65.1 55 34.8

Table: Average number of farm days by type of labor force
(one calendar year)

Source: Time ceries data, Project.

ac a single glance, the farmer does not appear to Le
economically viable because of the underutilization of land. But on
talking to the farmer it is realized that resource factor
allocations and combinations had bcen given careful thought.
Arrowroot is the main crop in the farming system but because of the
fairly high cost of prcduction resulting from hired labor (the farm
family is made up of the farmer and his wife, both of whom are old),
production is maintained at a level where the resource allocation
makes the enterprise non-risky. Beyond this level, arrowroot
production becomrs a risky operation. 1Thus through trial and error
the rarmer had discovered that approximately three &ecres of
arrwroot is the maximum that his farm resources can maintain. The
ut ilization of land and the apparent lack of cnthusiasm to practice
intensive intercropping is casily cxplained by the farrer. fThe
farmer fenls that che present acreage under cultivatien is more than
sufficient to naintain himself and his wife. In addition to farm
incom:s, the farm couple received remittances from their children
who live abroad. Form incomes are low, 5o in order to achieve
physiological subsistence level of income, some of the family
merbers have to seck off-farm cmployment for part of the year.
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Community Organisation

small farm production and marketing decisions are made in a
complex matrix of social and economic decisions. A small farm
economy is one which links purchaser and producer, resource
allocation, and product allocation in a network of ties which are
personal. And personal relationships affect: (a) rights to the use
of land; (b) the mobilization of land; (c) the objectives of the
decision maker; (d) the accumulation of capital; (e) the choice of

technology; and (f) the disposal of output.

All these personal relationships are determined at three
different levels: the household, extra-household kinship ties, and
comunity. Community influences affect factor inputs, technology,
marketing, in addition to determiring the social irperatives that
control (or constrain) decision making. Furthermore, the commurnity
affects the structure of markets and of exchange relations., Simply
put than, the farm family's decision making process does aot only
include choices made within the context of the household but within
the larger social environment of the community too. The social
environment comprises houscholds in which either a nuclear or
extended family resides, and a number of such household make up a
village; several villages together comprise a district which has
governncnt  institutions like a post-office, police station and
c.hools.

An example, with reference to the importonce of the social
environment is  that of a particular farming community in
Montserrat. In this comunity there are a number of female headed
houscholds and consequently the proportion of “cmale farmers is
rather high. This has resulted in formalized exchange labor between
the workmen - they share farm information and farm inputs. Indeed
when one of them wants to try out a new technology she consults with
the rest of her friends in the community. They have also organized
themselves into cooperative marketing - they take turns to market
the joint produce at the central market. Finally, therce is also a
well established system of food exchange co that the commnity is
well supplied with food. Indecd many of them remarked that they
would make sure that there is sufficient food in the carunity
before they send their produce to the market.,

Inasmuch as there are examples of well integrated communities
there are also examples of commnities where conflict prevajla, A
case in point {5 a series of nelghboring villages in Cholsicul in St,
Lucia ‘'These villages are served by an {rriqgation canal from the
Delcer river. Ao in to be expected, the village closest to the
gource of the irrigation system benefits the most, In the dry

x\ e
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season especially, the farmers from this village block up the feeder
canals which channel water to the villages lower down. And this
action inevitably caused strife between the villages. Besides, this
has resulted in the reduction of production levels during the dry
season. Nonetheless, although intervillage ties are strained,
intravillage ties have been strengthened - the canal has improved
these relationships. Villages combine their labor rescurces towards
the maintenance and upkeep of the length of the canal which
transverses each of their villages.

The community provides a measure of security for the individual
farming household. 1In times of personal distress, help is provided,
individually and collectively, via community institutions like
various friendly organizations and associations and benevolent
socieities. The comunal spirit is further enchanced in the joint
sharing of such facilities as laundry facilities and standpipes; the
church too is an important median for community integration.

Social Services and Facilities

In many of the farming conmunities in the Fastern Caribbean
social scrvices are generally inadequate, particularly with respect
to secondary schools and medical facilities. On the other hand,
provision shops, primary schools and recreation facilities are
usually within easy reach. Infrastructural facilities need to be
improved in the majority of farming arcas. The general complaint of
many farmers is that the drainage is poor and clectricity, roads and
telephone services are inadecnate.

Housing facilities are normally very basic, wellings  are
constructd either with wood or wood and concrete,  Built mainly
during th last two decades, most of the farm family houses appear to
be adequate.  Room sizes are fairly standard, 8ft by 10ft.  The
kitchen i a separate structure at the back of the house. Thin is
generally to facilitate the mxde of cooking,i.c. with firewood, and
to prevent smoke from filtering through the entire house.

There {6 no running water in many of the rural homes throughout
the Fantern Caribbean, st farm familiea receive their water
supply fram jublic sntandpipes.  In some {inntances the river o the
only source of water, Pit latrinen, rather than indoor water
closetn are norms in all arcan,
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TRADITIONAL BELIEFS AND PRACTICES

The Eastern Caribbean is predominantly of African heritage and
this heritage is reflected in certain facets of African religion and
superstition associated with vodoo and obeah. This, together with
the influence of Christianity and the McDonald Almanac is
recponsible for the series of superstitions and the great many myths
associated with aqgriculture in the rural areas. As such,
agricultural decision making becemes influenced by traditional
beliefs and practices, not all of which, however, have a profound
effect cn farrm management and farm practices. If anything, these
traditonal practices are psychological tools for overcoming the high
level of risk associated with agriculture - a level of risk which
the farmer cannot afford because his/her resources are extremely
limited and he/she has no means of controlling the natural forces of
hurricanes and droughts. Farmers carry out practices to ward off
evil spirits and to prevent harm from falling on their crops and
animals,

The myths and folklores associated with agriculture can be
categorized as follows:

i) those influenced by the moon;
ii) those associated with evil spirits;

iii) those of a nore general nature and not associated with
any of the above,

Most farmers plant their crops with the aid of the McDhonald
Almanac which prescribes planting dates according to the phases of
the moon, i.c. planting is acording to the size of the moon (full,
half or quarter). As the ron 15 rising, planting is done between
two to three days after the appearance of the moon, all planting ias
stopped between three and ceven days, It s believed that the plant
will grow together with the moon, Durim the waxing moon, the seed
qgerminates and the stem grows towards the surface of the sofl. Tt
reaches {ts maximum weight in the ‘ull-moon,  During the wannim
moon ({..c. as the moon bkqing to disappear) the plant will tend to
qgrow downwards, thereby forming reotsn, Ihus it {n cammonly bel feved
that above ground' crops should be soen during the waxdirg moon and
toot crops (f.e. crops which preduce below the ground) during the
wanning moon,  Simdlarly, it is believed that bananas planted during
the wanning moon will result in decper roots thus preventing the
treen from bing blown down canily,  Soree farmers belfeve that
higher ylelds are obtained when pulses are planted In full-moon,
green lealy vegetables on the other hand should be planted in the
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first quarter if high yields are to be obtained, and in fruit trees,
high yields are realised when they are planted on St. Catherine's
day, i.e., on the 25th of November. Coconuts too are supposed to be
affected by the moon. If coconuts are planted i1 the wanning moon,
the plant +ill be dwarfed.

Recently we have bequn to notice the incorporation of lunar
influecances into improved farming practices. Some farmers in St.
Lucia are of the opinion that weed control is influenced by the
moon. If the weeds are sprayed with gramaxone when the moon is
wanning then better results are obtained.

Farmers in Dominica store thei: ground provisions according to
the phase cf the moon. Very often the produce is stored in pits ard
covered with leaf trash. It is bolieved that produce stored in this
manner during a dark moon results in far less gpoilage than produce
stored during a bright moon: the moonlight attracts inseccts.

The effect of moonshine is not restcicted to crops alcne; some
farmers belicve that the moon influences the sex of the animals. It
is presumed that a cow mted in the first phase of the moon is
likely to produce a male off-spring. In the second phase the
offspring is likely to be female and in the last phase, the
off-spring cuan be of either sex.

Apart from moonshine traditions there is an entire array of
other myths associated with evil spirits. The medicine men witch
doctors('gradeur' in St. tucian and bominican patios) are able to
cast cvil spirits or to cure ailments. Farmers believe that other
people can prevent their crops from flouriching and their animals
fram reproducing. 2o prevent this evil eye, some farmers in St,
Lucia plant a variety of peas wnown locally as 'pois chochion' in the
corners of their fields; others employ a gardeur to nix a speclally
prepared concoct ion which is placed in either a green or blue bottle
and then buried in the ground. 1The reasoning behind this myth ia
that for a person to place a spell on another's crop or animils he
muat be able to see his spirit.  Placing a green or blue bottle in
his fields obscures the gardeur 's view of his opponent.

In t. Lucta we have sometimes seen a smill replica of a coffin
{n farmer's fields,  Thin practioe according to one interviewee han
no real pewer in itself, but nerves to prevent larceny - St tuciang
{nterpret colfins and other mysterfcus objectsn as syrenols of evil,

There are  many other myths and  traditionn  that  we  have
documentexd elacabere but which we shall not include here becaune of
ppace.  Be that an ft may, we would like to emphanize here that an
addition to all thone superstitions and beliefsn, tarmers {n the
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Eastern Caribbean are generally god-fearing people. In fact a
Vincentian farmer mentioned that ,"The bible gives me the
inspiration®, This same farmer is unhappy about the way in which
other farmers in his community follow a set pattern of farming with
no initiative to inmprove upon the system and especially so if a crop
1s unsuccesstul. He said, "Man must follow the bible, in of season,
out of scason, to catch the season a man must keep trying till his
crop is successful®,

The incorporation of mythical beliefs into farmirg operations
does not have any profound influence on farm managment and
practices, Valking around a breadfruit tree during its bearing
stage so that it will bear all year round, or driving a big nail
into the trunk of a fruit tree so that it will bear faster does not
have any significant scientific relevance. The significance,
however, manifests itself in the posychologica! reasoning of fari.
failures, and of cvercoming the risks associated with farming, risks
the farmer has no control over. A farmer of St. lLucia for instance
explained his third successive cablage crop failure as the effect of
an evil omen cast on his fields by his envious neighbors. In
effect, the failure was due to water-logging caused by severe rains,

Farm practices become affected when thse traditions impinge on
the managment of the farming system. If a farmer belicves strongly
on influences of the Junar oystem on his production system, then it
is more likely that he witl wait for the appearance of that lunar
phase. his practice unfortunately affects timely planting, i.e. if
a farmer has pot prepared his land in time for the particular phase
of the moon he is apt to wait 28 days till the phase appears again,

Irrespective ol the fact that these myths and  traditional
beliefs have yet to be scientifically proven, the fact tstill
remains that if ogricultural development s to move ahcad, efforts
must be mede to take into account these traditional practices as
they relate to decicions,  One cannot  casily divorce the farmers
from thelr already established patterns  where they believe the
myths have worked,  They ®know® that the nail in the trunk of the
tree brings redults but they are unaple to articulate the arquments
for the une of the nall ucientitically, Most of these myths have
been established by experience and observation and as guch ghould b
respected until proven false,
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The gap between small farmer behavior and what is required by
the project may be significant, entailing changes in aqricultural
practices, in the commitment of family labor, funds and land, and in
patterns of cooperation and accountability. Whether a farmer will
make these changes will depend on his perception of risk - which
should be the primary consideraticn when studying how to bridge the
gap between present and anticipated behavior. ‘Through an active
dialogue with local participants, it is possible to identify the
major impediments in making the changes called for by the new
technology. Once identified, it will be the responsibility of the
project to insure that the interventions are designed in a way o
provide the farmer with the motivation necessary to overcore |
constraints to change.
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project will have a positive impact on the economic status cI the
farm family. It is also expected that the improved level of income
of the farm family will tend to stabilize family relationships.

Finally, given the information available from the
previous research work and from the literature available, it is
highly unlikely that the project will have any negative consequences
for other social, economic or political groups. In fact, non-farm
consumers, especially the low-income households, would share in the
gains via larger quantities of basic foods at lower prices.

wWomen as Direct Beneficiaries

Special attention wWill be given to women in agriculture since
women rcpresent a substantial percentage of those engaged in
agricultural production on small scale farmers in the Eastern
Car ibbean.

Women farmers in the Eastern Caribbean play a significant
econcmic role in small-scale agriculture. They too are subject to
general constraints faced by small farmers, but frequently in ways
different. than those that touch men. For example, the case of women
farmers who have to let their bananas rot on their mountainous
parcels of land because they were not able to find the necessary
labor to head -he bananas dom to the road - a rather strenous
activity, considering the terrain of many of the small farmers in
the Fastern Caribbean,

In addition, women, because of their multiple work roles,
agriculture, child care, home maintenance within the farm houschold
and because of sterotypic notions of these roles, confront special
problens  in becoming more efficient food producers.  Although a
substantial number of women are engaged in farm work, wanen farm
operators on the average receive less income than men and many of
the wonen  classify  themselves  as 'housewives'  rather  than
‘farmers' ., Morrover, women  receive  less  attention  from  the
extension service than do male farmera.  Thus, another fuportant
explanation for the food production/importation dilemma, which io
frequently  overlooked, {a the 'female factor' {n local food
production,

hecording to the Brandt report: “Any definition of development
{n incanplete It fafls to comprehend the contribution of women to
developrent  and the consequences of  development for the lives of
wanen,  Lvery developrent plan, policy or project has an {mpact on
women andd cannot succeed without the work of wanen,®  Contequently,
the project will take particular care not to ascume:
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1. that the man is usually or always the principal faruer;

2. that the man alone controls decision making on the farm
(women more frequently are responsible for the foods for
internal exchange in local markets and the women tend to
control the money from these transactions);

3. that because a womin says that she is a 'housewife', she
is not the pricipal farmer and decision maker.

It will be extremely important when selecting farmers for
on-farm trials that female headed houses will be represented because
the types of modifications made in croppinj systems will invariably
have an impact on the use of woren's labor. At the same time the
type of crops that will be introduced will determine to some extent
who will market the crop and control the incomw, i.c. women more
commonly control the marketing of food crops for local consumption
while men control the marketing of export crops. one of the
objectives of the project is to increase the production of local
subsistence crops so that the dilemma of increased imports and the
loss of foi2ign exchange is reduced. It 1o therefore expected that
the project will have a postive irpect on the status ol woien.

Dotentia’ for Improved Farm Family Incomes through Private
Sector Participation

The private aari-business sector serving the farm comunities
constitutes a potential vital force for increasing farm productivity
levels. The proposed project will stremgthen CARDI's ability to
respond to the identificd ways in which the private cector can be
utilized to contribute to the chjectives of the project.,

Mricultural credit institutions in the bBastern Caritbean are
relatively new.  Subsequently the nurber of anall farmers receiving
credit s relatively small.  And, the arpunt  recceived by small
farmers is so small that it does net perott them significantly to
inprove production technology,

The primary sources of credit in the Lastern Carilbbean are: i)
commercial banks, ii) prodecer  ascociations, iil) private money
lenders.  Snall farmers have little access to credit from commercial
banks, for which small loans are unprofitable, and there are fow
viable cooperatives of srall farmers which would give them accens to
this source of credit,

Onc of the way:i in which the project will epphazice private
gector participation will be through cooperation with the extenston
porvice in the encouragement of rmall zeale cooperatives to provide
necesnary farm {nputs for frproved farm practices and techniguen,
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The cooperatives will be organized to function as local group
organisations, which can be useful from many points of view. If the
extension agent is giving general information and instructions, it
is far more efficient for him/her to utilize groups. Organizing the
farmers into locally managed cooperatives can often generate social
pressures that encourage repayment. Finally, at a broader more
political level when farmers are organized into local cooperatives
they are more capable to fund local extension activities and to
participate in local experiments by contributing land and their

knowledge.
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ANNEX G
DETAILED FINANCIAL ANALYSIS
I. PERSONNEL COSTS
Base costs for personnel are as follows:
1. Technical Specialists
Salary: Us$22,000
Benefits: 6,900
Housing 4,400
Pension 2,200
Ins. 300
Misc. _2,800
TOTAL 31,700
2. Country Team
Country Team Leaders
Salary: Us$18,000
Benefits: 5,500
Misc. _2,350
TOTAL 23,850
Salary: Us$13,000
Renef its: 5,000
TOTAL 18,000
3, Administrative Assistant
Salary: Us$13,000
Renefits 2,000
TOTAL 18,000
Excecutive Secretary US$14,400
Senjor Secretary 7,000
Junior Secretary 6,000
Inflation {n calcvrlated at 10% per year, compounded ,\'\
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GENERAL OFFICE EQUIPMENT - PROJECT HEADQUARTERS (ST. LUCIA)

- L-shaped Secretary's Desk
- Office Desks

- small Tavle

- Utility Table

- Qonference Room Table

Library/Office Shelves

- Conterence Chalrs
- ypist Chairs

Office Chairs (Staff)

- Office Chairs (Guests)

- ypewciters

- Phiotocupier

- Cestetiier Duplicator

- Gullotene

- Qullator

- Filing Cabinets (4 urawers)
- Fi1ling Cabinets (3 urawelrs)
- Fiillny Cabinets (2 drawers)
- Rinyg Binwer

- Desk Calculators

- pocket Calculators

- Prograrmable Culculators

Heavy Duty Perforators

- letter stands

- Staplers

- File Trays - 3 tier

- letter Scale

- Heavy buty Staplers
- Metal storayge Cabinet

Dictatingy Machine & Tape Recorder

Miscellaneous

uss_
500
2,000
50

50
200
1,000
500
500
200
200
4,000
5,000
3,000
5,000
2,000
900
600
2,500
1,000
300
200
2,000
100
200
6U
160
25
100
300
1,000
33,645
8,365
42,010

SRE==2=

SPECIALIZED UFFICE EQUIPMENT - ST. LUCIA, ANTIGUA, TRINIDAD

Micro-Oonputer Aord Processor

systen

Cost of Systeam
(ost of additional systems
Puwer Protection

Alr Conditioniny & Building Arranyements

Spares ~ Z years
Supplivs - 2 years
Maintenance - 2 years

7,500
18,000
6,000
30,000
18,000
12,000
6,000

’
DERr=Em
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GENFRAL OFFICE EQUIPMENT - ANTIGUA

Typewriter
~ Office Desks

- Office Chairs

- Duplicator

- filing Cabinet (4 Draw)
- Filing Cabinet (2 Draw)
- Desk Calculator

- Pocket Calculators

- Programmabhle Calculators

Miscellaneous

GENERAL OFFICE EQUIPMENT - COUNTRY FIELD TEAMS

- Typewriters
Filing Cabinets (4 Drawer)

Office Desks

Office Chairs

Desk Calculators

Pocket Calculators
Programmable Calculators

Miscellaneous

8,000
2,250
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14
14

14

30
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B. TLABORATORY EQUIPMENT

Air Conditioning Units
Refrigerators

Deep Freeze

Balances

Scales

Microscope

Soil Test Kit

Plant Tissue Kit

pH Meter

Soil Moisture Meter

Insect Collecting & Mounting Kit
(including Killing Jars, spreading boards,etc.)

Plant Press & Mounting Fquipment

Laboratory ware (includes Bottles, funnels,
flasks, cylinders)

Magnifiers

Soil Sarpling Kit

(including soil samplers, bags, sample
hoxes, color charts, etc.)

Miscellancous (Jiffy pots, lahels, etc.) 20%

us$
2,000
4,000
4,000
2,000
1,000
2,800
2,800
2,800
1,400
1,400

4,200
700
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C. FIELD PQUIPMENT

Scales (Hanging) Heavy Duty
Scales (Platform) Heavy Duty
Scales (Small)

Rain Guages

Knapsack Sprayers

Mist Blowers

- Small 1ractors - 2 wheeled

Rotavator
Ploughs

Harrows
Cultivators
Grain Seeder
Rean Seeder
Peanut Seeder
Vegetable Seeder
Job Planters
Wheel Seeders

- Seed Cleaners, Processors

Seed Dryer & Storage Fquipment
Bean Thresher

Peanut Thresher

Peanut Sheller

- Bean Sheller
- Peanut 0i] Fxpeller

Irrigation Equipment

Camera

Planter for Cassava Trials
Harvester for Cassava Trials
Clipper for Cassava

Drying Pquipment

Miscellaneous (Tools & FEquipment)

uss

2,800
4,200
3,600
4,200
6,000
7,000
12,000
2,000
2,000
2,000
2,000
1,000
1,000
1,000
1,000
6,000
1,400
10,000
10,000
3,000
3,000
3,000
3,500
2,000
40,000
4,000
6,000
5,000
2,000
2,500

122,000

244,200
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D. EXPERIMENTAL MATERIALS & SUPPLIES

Seceds e.q. vegetables

Planting material (Improved)
Fertilizers

Micronutrients

Starter solutions & Fertilizers
Soil amendments - Lime, gypsum, etc.
Secondary Mutrients
Insecticides

Fungicides

Nematicides

Rodent.icides

Weedicides

Plant Stimulants - Hormones
Preservatives

Feeds

Fencing Wire

Above materials will be used over the life of the project.
Yearly costs are as follows:

Year 1 40,000
Year 2 85,000
Year 3 95,000
Year 4 100,000
Year S 85,000

Total 305,000
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FIFLD STATION DEVELOPMENT

Renovation of Fxisting Ruildings

Office & Store-room Fixtures and additional
electrical) installations

Farm Machinery - Tractor & Implements
Irrigation Equipment

Equipment

Drainage System, Fencing.
Miscellaneous Equipment and Supplies

TOTAL

uss
45,000

30,000
30,000
25,000
10,000
40,000

20,000
200,000
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I1I. OPFRATING EXPENSES

1. Administrative Expenses

$/Year

St. Lucia

Rent $21,600

Utilities $12,000

Supplies $ 6,000
$39,600

Antiqua

Rent

Utilities $ 6,000

Supplies $ 4,000
$10,000

St. Kitts

Rent.

Utilities $ 2,000

Supplies $ 3,000
$ 5,000

Nevis

Rent

Utilities $ 2,000

Supplies $ 2,000
$ 4,

Montserrat

Rent

Utilities $ 2,000

Supplies $ 3,000
$75.000

Dominica

Rent $ 6,000

Utilities $10,000

Supplies $ 4,000
$20,000

St. Vincent

HRent $ 6,000

Utilities $ 4,000

Supplies $ 4,000
$14,000

Countries' contribution of $14,000 per year for office space for
country teams {n intigua, St. Kitts/Nevis, Montserrat
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OPERATIONAL FEXPFENSES (ON-FARM TESTS)

2. Research Systems

A. On-Farm Production Analyses us$

1. Fxplorating Fxperiments

2 Experiments per island per year x 7 islands x 4 years
X $1500/experiment = 98,000

2. Technology Screening

3 Fxperiments per island per year x 7 islands X 4 years
X $1000/experiment = 89,000

B. On-Farm Testing of Alternatives

3 Experiments per island per year x 7 islands x 4 years
X $2000 per experiment = 180,000

C. Validations

2 Validation per island per year x 7 islands x 3 years
X $1000 per validation = 42,000
300,000

Inflation is calculated at 10% compounded.

RESEARCH STATION OPFRATING EXPENSES

US$/Year
St. -ucia Antiqua Total

Labour (Casual) US$1000n/fortnight x 26
fortnights/year = 26,000 26,000 52,000

Materials & Supplies 13,000 13,000 26,000

2,000

Machinery, & Vehicle Maintenance 6,000 6,000 12,
f L e 4

Local Travel
Us$6,000/country/yr. x 6 countries x 5 yra.

Inflation is calculated at 10% per year compounded,
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IV. TRAVEL
Regional
Average Trip US3$500.00
Air Fare $400.00
Per diem for
4 days $400.00

Estimated Travel per year.

Project leader - 24 trips $12,000/yr.
Technical - 116 trips $58,000/yr.
Country Team Ieaders - 12 trips $ 6,000/yr.
Administrative Ass't - 12 trips $ 6,000/yr.

Inflation is calculated at 10% corpounded per year.

g

G\



- 106 -

V. TECHNICAL ASSISTANCE

I. Institutional Contract

Cost for FSR Specialist is calculated at

Salary and Penefits

Support Costs

Housing Allowance
International Travel
Shipment of Effects
Educational Allowance
Intra-reqional Travel

Overhead (50% of S & R)

Short term Assistance

120,000 per year,

$ 60,000

30,000

10,000
2,000
10,000
2,000
6,000

30,000

RMS and short-term Assistance is calculated at 12,000 per person month as

follows:

Salary and Benefits
Per Diem

Overhead: (50% S & B)
Travel

Miscellanecous

The utilization of technical assistance is calculated as follows:

5,000
3,000
2,500
1,000
500
12,000

Yr. 1 Yr. 2 Yr. 3 Yr. 4
FSR Specialist 6 12 12 12
Research
Management 3 6 6 6
Short-Term 2 9 9 9
Costs are as follows:
$ (000)
Yr. 1 Yr. 2 Yr. Yr. 4
FSR Specialist 60 132 145 160
Research Management
Speclalist 35 79 87 96
Short-Term 36 119 130 143
132 330 362 399

Yr. 5 Total
6 42

2 27

6 36

Yr. 5 Total
497

102 400
102 530
204 1,427

. 0\"\
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II. Design & Implementation of O&M System

Three specialists for two nonth period including O&M specialist,
financial specialist, personnel specialist. Cost ecstimate is as follows:

Salary & Benefits 5.000 per month x3x2 30,000
Per diem 3.000 per month x3x2 18,000
Overhead (50% S&B) 15,000
Travel 2,000 x 3 7,000
Miscellaneous 25,000

100,000

III. Workshops ($60,000)

One consultant for approximately one month. Cost estimated at
approximately $15,000, Cost includes: salary, tr.vel, per diem, overhead,
estimated at $12,000, (sce estimates for short-term technical assistance)
$3,000 for workshop materials, preparational and mniscellaneous expenses,
Three workshops anticipated.

IV. Specialty Technical Assistance ($180,000)

a. Yearly Proiject Audit (30,000)
b. Micro-Computer Technical Assistance

Estimates up to four person months of technical assistance will
he needed to effectively utilize micro-computer systems, It is estimated T.A.
will be in late year 2 $50,000,

V. Other Assistance ($200,000)

Technical assistance utilizing local or U.S. firms will be
necessary to assist CARL. with problems that will develop during the course of
project implementation.
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VI. Training

The cost of short courses is calculated at 5,000 per person month as

follows:
Per Diem 3,000
Air Fare 800
Cource 1,000
Miscellaneous 200

5,000

The cost of Workshops is calculated at 12,000 per workshop as follows:
Assume 1% participants each workshop, Costs 6 days.

Per Diem 19 x 6 x 100 = § 9,000
Air Fare 15 x 200 3,000
$12,000

Training Schedule is as follows:

Yr.l Yr.2 Yr.3 Yr.4
long-term (person yrs.) 2 4 2
Short courses 3 3 3 K]
Workshops
Planning l 1 1 l
Evaluation Design )|
Micro-Computers 1
Implementation 1
Project Management 1
Extension i
3 5 3 2
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Pose Y of 10
CARD] FSR/D PROJECT
{532-2355
DETAILED BUDGET
YEAR 1 YEAR 2 YEAR 3 YEAR 4 TR S TOTRL
1. PERSOMNEL COSTS
AID
Technical Specialists 158,500 261,524 195,784 105,477 - .18
Country Teass 4,000 283,800 208,120 114,486 - 55,388
tananerent Support 111,400 51,430 37,752 20,763 - 221 .Y
~ub-Total 613,900 596,804 441,656 220,708 1,85) 044
CARDI
Core 108,500 120,450 132.455 144,746 153.8N 45,082
Technical Specialists - 80,176 188,735% 235,292 487,113 1,525,348
Country Teacs - 87,600 200,120 IX, M3 434 4% 1,115,092
Hanagement Support 64,060 92,012 122.510 185,10 253,012
Sub-Total 108,500 352,256 £11.442 85,581 1,222,008 Y0800
Host Csuntries
Country Team 125,000 138,600 152,450 187,708 124,478 Ty M2
Sub-Total 125,000 138,600 152,450 167,708 184,478 9,2
PERSORNEL COSTS TOTAL £48,400 1.168,6%0 1,227,558 1,32C,9C 144,27 5.5 8518
] L] L] L] L . J
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ANKEX G

Page 20f 10
CARDI FSR/D PROJECT
(538-0099)
DETAILED BUDGET
YEAR 1 YEAR 2 YEAR 3 YEAR 4 YEAR 5 TOTAL
11. EQUIPMENT AND SUFPLIES
AID
Office Equipment 74,174 87,450 21,780 - - 163,404
Laboratory Equipment 47,760 - - - - 47,760
Field Equipment 100,000 175,000 - - - 275,000
Experimental Materials/Supplies 30,000 70,000 80,000 90,000 35,000 305,000
Yehicles 100,000 - - - - 100,000
Field Station Development 172,000 7,000 7,000 7,000 7,000 200,000
EQUIPMENT/SUPPLIES TOTAL 523,934 339,450 108,780 97,000 42,000 1,111,164
k] . ] L ] L] ] L
111. OPERATING EXPENSES
AlD
Administrative Expenses 97,600 80,520 59,048 32,476 - 269,644
Research Expenses 42,000 109,000 123,000 124,000 102,000 500,000
Local Travel 36,900 39,600 45,.60 42,916 52,707 214,783
Sub-Total 175,600 229,120 225,608 199,392 154,707 984,427
CARD]
Administrative Expenses - 26,849 59,048 97,429 142,894 326,211
Field Station Operation 90,000 99,000 108,900 119,790 131,769 549,459

Sub-Total 90,000 125,840 167,948 217,219 274,663 875,670
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Page 3 of 10
CARDI FSR/D PROJECT
{538-0099)
DETAILED BUDGET
YEAR 1 YEAR 2 YEAR 3 YEAR 4 YEAR § TOTAL
Host Countries
Administrative Expenses 18,000 19,800 21,780 23,958 26,353 109,891
Sub-Total 18,000 19,800 21,780 23,958 26,353 03,891
OPERATING EXPENSES TOTAL 276,600 381,260 427,856 470,648 $17,691 2,074,053
. ] . ] .| .’ ] . |
EY¥. TRAVEL
AlD
= Reglonal £2,000 0,200 72,220 79,142 70,057 400,619
Sub:Total 82,000 90,200 79,220 79,142 70,057 400,619
E E . ] aSsste E . 2 o ) BESSSE® . 4
CARDI
Regional 20,000 30,000 50,000 100,000
Sub-total 20,000 30,000 50,000 103,000
Regional Travel Total 82.000 90,200 99,220 109,142 120,057 50¢,61%
Senasm nesssa sSassss SSaRus® SEseSes SENEsSen
V. TJECHNICAL ASSISTANCE - Total '2.82.0.0_0 430.-0_00 512,000 499,000 234,000 1,957,000
vI . TRAINING === EEmz===w EEER=Z® SEEEEES  BEEEESES SEZEEREERR
Short courses 15,000 16,500 18,150 19,965 21,961 91,576
Vorkshops 48,000 52,800 43,560 31,94 17,692 188,996
Conferences 5,000 5,500 6,050 6,655 7,320 0,525
Training 68,000 74,800 "67:760 58,564 a7 311,97



CARDI: FSR/D PROJECT AOEX §

(538-0099)
DETAILED BUDGET Page 4 of 10
YEAR 1 YEAR 2 YEAR 3 YEAR 4 YEAR 5 TOTAL

1. A. PERSONNEL COSTS
Technical Specialists

Systems Agronomist 31,700 34,870 38,357 42,19

-112-

i 46,411 193,529
Systems Agronomist 34,870 38,357 42,190 46,411 161,829
Crop Protection Specialist 31,700 34,870 38,357 42,19 46,411 193,529
Weed Scientist 31,700 34,870 38,357 42,191 46,411 193,529
Horticulturist 34,870 38,357 42,19 46,411 161,829
Animal Scientist 34,870 38,357 42,19 46,411 161,829
Agricultural Economist 31,700 34,870 38,357 42,19 46,411 193,529
Agricultural Economist 34,870 38,357 42,191 46,411 161,829
Anthroapologist 31,700 34,870 38,357 42,191 46,411 193,529
Agricultural Engineer 34,870 38,357 42,19 46,411 161,829
Jechnical Specialists 158,500 348,700 383,570 421,910 464,110 1,776,760
Country Teams
Antigua (3) 62,000 68,200 75,020 82,522 90,774 378,516
Dominica (4) 80,000 88,000 96,800 106,480 117,128 488,408
Montserrat (3) 62,000 68,200 75,020 82,522 $0,774 378,516
St. Kitts (3) 62,000 68,200 75,020 82,522 90,774 378,516
Nevis (2) 44,000 48,400 53,240 58,564 64,420 268,624
St. Lucia (4) 80,000 88,000 96,800 106,480 117,128 488,408
St. Vincent (4) 80,000 88,000 96,200 106,480 117,128 488,408

Country Teams 470,000 517,000 568,700 625,570 688,126 2,869,396
— ——— ———— ——— ——



CARDI: FSR/D PROJECT

ANNEX &
(538-0099) Page S of ]
DETAILED BUDGET -
YEAR 1 YEAR 2 YEAR 3 YEAR 4 YEAR 5 TOTAL
_B. Management Support
Regicnal Office

Administrative Assistant 18,000 19,800 21,780 23,958 26,354 109,892
Executive Secretary 14,400 15,840 17,424 19,166 21,083 87,913
Senior Secretary/Computer Ap. (2) 12,000 13,200 14,520 15,972 17,569 73,261
Junior Secretary (3) 18,000 19,800 21,780 23,958 26,354 109,892
Regional Office 62,400 62,640 75,504 83,054 91,360 330,958
] AN E . - E ] E

Administrative Assistant for Country Teams (7) 49,000 53,900 59.2” 65.2]9 N, 740 299,149

TOTAL 111,400 122,540 133,794 148,273 163,100 680,107

-113-
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ANNEX G
EASTERN CARIBBEAM FAPMING SYSTEMS RESEARCH AND DEVELOPMENT PROJECT Page 6 of 10
BUDGET
CARDI CONTRIBUTION, RESQURCE STAFF
PERSONNEL NO. BASIC SALARY MONTHS IN YEAR 1 YEAR 2 YEAR 3 YEAR 4 YEAR § TOTAL
AND BENEFITS PROGRAM
8Y MONTH

Executive Director 1 4,000 15 12,000 13,200 14,520 14,972 12,569 12,281
Director, Research & Dev. 1 3,500 15 10,000 11,550 12,705 13,976 14,641 54,945
Dire tor, Finance & Admin. 1 3,500 15 10,000 11,550 12,705 13,976 17,569 72,261
Project Minager 1 3,500 60 42,000 46,200 50,820 55,902 61,492 256,414
Analytical Chemist 1 3,600 15 9,000 9,900 10,890 11,979 13,176 54,945
Post Harvest Technologist 1 3,000 15 9,000 9,500 10,890 11,979 13,176 54,995
Oocumentalist 1 2,500 15 7,500 8,250 9,075 9,583 12,580 45,788
Biometrician 1 3,000 15 9,000 9,900 10,820 11,279 13,177 54,546
165 108,500 120,450 132,495 144,748 158,871 6€5,062
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Page 70f 10
CARD] FSR/D PROJECT
(538-0093)
DETAILED BUDGET
YEAR 1 YEAR 2 YEAR 3 YEAR 4 YEAR S TOTAL
11. EQUIPMENT AND SUPPLIES

A. Office Equipment

St. Lucia 42,010 - - - - 42,010

Antigua 9,394 - - - - 9,34

Country Teams 22,770 - - - - 2,70

Office Equipment Totai 74,174 74,174
B. Micro Computer/¥Word Processor - 82,450 21,780 - - 109,230
C. Laboratory Equipment 47,760 - - - - 47,750
D. Field Equipment 100,000 144,200 - - - 244,200
E. Experimental Materials/Supplies 40,000 85,000 95,000 100,000 85,000 305,000
F. Yehicles (8) 98,000 - - - - 98,000

St. Vincen: (1)

St. Lucia 2)

Douwinica (1)

St. Kitts 1)

Montserrat (1)

Antigua élg

Barbados ]
6. Field Station Development
1. Renovation of Buiidings

St- '.UC"‘ ‘o.m - - - - Q.m

Antigua 35,000 - - - - 35,000

Renovation of Buildings Total 75,000

5
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CARDI FSR/D PROJECT
(538-0099)
DETAILED BUDGET
YEAR 1 YEAR 2 YEAR 3 YEAR 4 YEAR § TOTAL
2. Farm Machinery
St. Lucia 30,000 - - - - 30,000
3. Irrigation Equipment
St. LUC"‘ 10|m - - - - m.m
Mtigua 15,000 - - - 15,000
Irrigation Equipment Total 25,000 25,000
4, Equipment 2,000 2,000 2,000 2,000 2,000 30,525
© 5. Drainage, Fencing 35,000 - - - - 35,000
g 6. Operating Equipment 5,000 5,000 5,000 5,000 5,000 20,000
Fi fon De Tota
eld Station Development Total 172,000 7,000 7,000 7,000 2,000 20,00
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CARDI ( FSR/D P;)zoascr Somen v S
$38-0099
DETAILED BUDGET Page 9 of 10
YEAR 1 YEAR 2 YEAR 3 YEAR 4 YEAR 5 TOTAL
I111. Operating Expenses
A. Administrative Expenses
St. Lucia 39,600 43,560 47,316 52,707 57,978 241,761
Antigua 10,000 11,000 12,100 13,310 14,641 61,051
St. Kitts 5,000 5,500 6,050 6,655 7,320 30,525
Nevis 4,000 4,400 4,840 5,324 5,856 24,420
Montserrat 5,000 5,500 6,050 6,655 7,320 30,525
Dominica 20,000 22,000 24,200 26,620 29,282 122,102
St. Vincent 4,000 15,400 16,940 18,634 20,497 85,47
SUBTOTAL ©7,600 107,360 18,096 129,905 142,894 595,885
8. P.esea_rch EX?eﬂses —EECETTER _————— f——— 1 - —- 4
TAL 2
SUBTO 22,000 89,000 103,000 104,000 82,000 400,000
C. Fleld Station Operating Expenses 90,000 99,000 108,900 119,790 131,769 549,459
- ———
D. Local Travel 36,000 39,600 43,560 47,916 52,707 219,783
L] L] . . ] L] . ]




-
. /
(N

CARDIisFSR/D l;i)lOJECT ANNEX 6
DETAILED BUDGET Page 10 of 10
YEAR 1 YEAR 2 YEAR 3 YEAR 4 YEAR 5 TOTAL
Iv. Reqional Travel
Project Leader 12,000 13,200 14,520 15,972 17,569 73,261
Technical Specialists 58,000 63,800 70,180 77,198 84,918 354,096
Country Teams 6,000 6,600 7,260 7,986 8,785 36,60
Adsinistrative Staff 6,000 6,600 7,260 7,986 8,785 36,631
SUBTOTAL 82,000 90,200 99,220 109,142 120,057 $00,619
L IR ] ] - ]
V. Technical Assistance
& O:Shell‘::ol-@t. Specialist 36,000 79,000 87 ,000 96,000 102 000 400,000
- er -
= th rt-term 3654000 119,000 130,000 143,000 102,000 530,000
0 [ H Sysm 1wm - d
’ 100,000 150,
50,000 100,000 30,000 430,000
TECHNICAL ASSISTANCE TOTAL 282,000 430,000
2 2 512,000 499,000 234,000 1,957,000
Vi. Iraining
Short Courses 15,000 16,500 18,150 19,965 21,961 91,576
Yorkshops 48,000 52,800 43,560 31,944 12,692 188,996
Conferences 5,000 5,500 6,050 6,655 1,30 320,525
TRAINING TOTAL 68,000 4,800 67,360. 58,564 41,973 31,097
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ANNEX H

ADMINISTRATIVE ANALYSIS

This analysis is divided into two segments. First a review and
analysis is conducted of the project's major implementation
organizations to assess whether a project like this could be
implemented with no management technical assistance. This analysis
will include a summary revievw of organization structure, staffing
and management. Since USAID has recently completed a similar type
project with CARDI in the last year, the analysis will also include
a review of evaluation and audit findings on implementation- related
matters. Second, an assessment will be made of the specific project
organization arrangements, staffing, and management plan for the
FSR/D project.

In each case a conclusion is given based on the empirical
findings of the analysis.

I. Assessment of Current Institutional Capacity and
Performance

various institutions will be instrumental in implementing
the FSR/D project. These include CARDI, and the Ministries of
Agriculture in the Caribbear and particularly in the seven
participating project countries. Salient institutional features of
each are analyzed below
from the perspective of whether an FSR/D type project could be
implemented successfully without a management and institutional
strengthening technical assistance component built into its design.

1. The Caribbean Agriculture Research and Development

Institute (CARDI)

The Caribbean Agricultural Research and Development
Institute (CARDI) wa3 established in late 1974, as a regional
institution of the CARICOM members, to perform agricultural research
and development functions in support of their development. CARDI's
institutional roots are much older, however, and have contributed to
its current status.
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a. Historical pevelopment of CARDI

CARDI's institutional roots go back to the earlier
part of this century when the Imperial College of Tropical
Agriculture (ICTA) was established in Trinidad in the early 1920's.
ICTA was unequalled in its reputation as the foremost centre for
agricultural teaching and research in the tropical world. However,
ICTA's research concentrated on export crops like sugar cane, cocoa
and banana.

In 1955, the Regional Research Center (RRC) was
established by Governments of the Commonwealth Caribbean to pursue
research on a wide range of food crops. It was conceived that such
a regional centre would achieve the best utilization of 1limited
resouces, including agricultural scientists in conducting research
based on the needs of the Region. The headquarters of the RRC was
St. Augustine, Trinidad. There was also an outstation in Jamaica.
Research on all aspects of crop improvement, e.g. plant breeding,
pest, disease and weed control, land use, etc., was conducted on a
range of crops including yams, sweet potato, cassava, maize, pigeon
peas, tomato and other vegetables. The animal production program
was geired to investigating local feeds and feeding systems. A
range of services such as soil and plant analysis and statistical
services were provicded to the menber states and research teams in
the Region. Cocoa research continued throughout this period. The
need for more concerted research on commodities like citrus and
banana led to the formation of specialized independent units.

Around 1966, the Regional Research Center ceased
to function as a separate school of agriculture and was integrated
into the new Faculty of Agriculture of the University of the West
Indies, also located at St. Augustine., Though integrated, RRC staff
members were designated as Research Fellows with a mandate to do
fulltime research, with very limited teaching responsibilities. RRC
budgets were separated from UWI's and some conditions of service
were different from those of their University counterparts, but they
worked on the same research program,

In 1974, following a 2-year study and
reorganization exercise, the Caribbean Agricultural Research and
Development Institute was formed as the successor organization to
the Regional Research Center. Several major changes distinguished
CARDI from the RRC. These are:

1) CARDI became an atonomous regional
organization, but is s.ill affiliated with the
University of the West Indies.



2)

3)

4)

5)

6)
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All member states of CARICOM became financing
members of CARDI.

Linkages were established with relevant
regional organizations and member states with
a Board of Directors consisting of
representatives from:

( 1) Menmber States;

( ii) University of the West Indies;
(ii1) CARICOM Secretariat;

( iv) Caribbean Development Bank; and
( v) University of Guyana.

Besides resecarch, development was added as an
integral function, requiring. an outreach
capacity to the territories of the member
states, particularly the LDC's.

Teaching functions of CARDI staff were
restricted to the supervision of post-graduate
programs relevant to the research needs of the
member states.

Reseach programs were reorganized on a
commodity basis with a multi-disciplinary team
approach to suit the developmental neceds of
the Region.

Institutional Mandate of CARDI

The objectives of CARDI are:

1)

2)

3)

to provide for the resecarch and development
needs of the agriculture of the Region as
identified in national plans and policies;

to provide an appropriate research and
development service to the agricultural sector
of Member States;

to provide and extend the application of new
technologies in production, processing,
storage and distribution of agricultural
products of Menber States;



4)

5)

6)

1)
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to pursue for specified periods long-term
reseach in pertinent areas;

to provide for the coordination and
integration of the research and development
efforts of Member States where this is
possible and desirable;

to undertake teaching functions normally at
the post-graduate 1level, limited to the
development of the relevant research by any
Member State; and

to seek to achieve the optimum
decentralization of facilities.

At their meeting in Belize in June of 1976, the
standing Committee of Ministers of Agriculture gave the Management
of CARDI three major directives. These were:

1)

2)

3)

to improve the productivity of the
agricultural sector to minimize the dependence
of the Region on foreign imports;

to seek additional sources of funding from
external donor agencies; and

to decentralize its operations.

At the January, 1982 meeting the Ministers:

1)

2)

3)

authorized CARDI to borrow money but not to
lend;

approved the appointment of a Director of
Research and Development, & Director of
Finance and a Director of Administration; and

ratified the decision made by the Doard of
Directors that the Institute would handle its

own finances.

\>
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2) staffing

CARDI has 80 professional staff, of whom
approximately half are relatively junior (i.e. first degree for
diploma plus experience). There are 35 senior scientists and 5
fulltime professional staff in administration. Professional staif
have increased from 25 when the Institute was established in 1975.

All professional staff are, in theory, on call
to any country or project. In practice, however, it is the
experienced senior staff who are usually required to service
projects/programs in several countries as well as respond to
technical "fire fighting" requests from Ministries of Agriculture
and other agencies.

The distribution of staff in late 1982 was as
follows:

Senior Junior

Administration

Ag. Engineering

Agronomy 1

Information

Livestock

Plant Portection

Social Sciences/
Statistics

Soils

U =W N W
= O =N

N
— e

In addition, there are approximately 200

supTorting staff, including scientific technicians, 1library
assistants, clerical workers and field staff.

3) Decentralization

CARDI had responded to the charge fron the
Board of Governors (1976) to decentralize as illustrated by chamges
in the location of professional staff:
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1975 1983

Antiqua - 4
Barbados 4 6
Belize - 2
Dominica - 1
Guyana - 3
Jamaica 2 7
Montserrat - 1
St. Kitts/Nevis - 1
St. Lucia - 2
St. Vincent - 2
Trinidad & Tcbago 18 20
TOTAL 24 52

CARDI presently works on 10 field stations, 2
of which are directly related to the farming systems rescarch
project. CARDI is considering additional decentralization steps
through further reduction of research personnel and technical
activities at central headquarters.

4) Cooperating Institutions

CARDI works with both national and regional,
public and private sector institutions,

The Ministries of Agriculture are the main
cooperants. In the larger countries, where the national research
system is better developed, CARDI supplements the work of the
Ministry of Agriculture. But it takes a lead role in the smaller
countries. Projects are generally developed and implemented jointly.

Joint projects are also undertaken with
commodity associatins (e.g. Windward 1Islands Banana Growers
Association). Staff of the University of the West Indies have
undertaken many projects on contract with CARDI.

5) Finance

CARDI is funded by the 12 member countries on
the basis of an agreed formula. In addition, research contracts and
grants are obtained. At present approximately one half of the US$5
million budget is from external sources (i.e. not from the member
countries).
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CARDI experiences cash flow problems with its
core budget. During the past two years approximately one half of
the annual core budet has been cutstanding. Different countries
have failed to meet their contributions over time.

Agencies which are supporting CARDI include:
Barclays Bank International, Canadian International Development
Agency, Caribbean Development Bank, European Development Fund,
International Development Research Center (Canada), United Nations
Development Program and U.S. Agency for International Development.

d. Work Program

1) Small Farm Systems

CARDI is ©placing major emphasis on the
development of farming systems for small farms., This emphasis
reflects the numerical importance of small farmers in all
territories served by the Institute; their prime role in the
production of food for 1local consumption; their considerable
potential for increaesd output; the need of their occupants for
improved 1living standards; and the relative failure of research
organized upon the basis of single commodities and traditional
disciplines to have an impact on this group in the past.

The effect of this emphasis has been to make
CARDI scientists more aware of the problems faced by farmers and to
enable them to test new techniques under farm conditions.

2) Continuing Commodity Improvement

The general aim is to remove constraints to
production and to develop alternative production systems that can
lead to greater efficiency and productivity.

For crops, improvement may involve one or more
of the following aspects:

- introduction and screening in one country
of a large number of new varieties of one

crop (from international institutes, etc.);
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evaluation of a few selected varieties in
each country with a particular interest in
that crop;

production and distribution of planting
material of the improved varieties;

development of imp: oved production
practices 1likely to be appropriate for
farmers growing the crop. This may involve
different plant spacing, disease control,
pest control, weed control, irrigation, etc.

testing of these practices on farms; and

development of production practices for new
situations.

Crops on which the Institut2 is presently

Legumes: cowpea, red kidney bean, peanut,
soya bean.

Cereals: maize, sorghum, wheat.

Vegetables: tomato, cabbage, onions,
garlic, carrot, egg plant.

Root crops: yam, cassava, Sweet potato,
tannia, agsheen, arrowroot, white potato.

Miscellaneous: pineapple, sugar cane,
cotton.

For 1livestock, the emphasis 1is on the

utilization of agricultural and industrial by-products in animal
feeding and the production and, where appropriate, conservation of
improved forage legumes and grasses, Seed of selected forages is
produced and distributed to furmers and assistance given with the
establishment and management of the crop.

The Institute also responds to requests from

other agencies for solving specific problems. These problems are of
an ad hoc nature and cannot be anticipated or budgeted in advance,
This feature sometimes reduces CARDI's ability to respond quickly to
a request, as human and financial resources are already extended.
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Problems can sometimes be solved by one
technical assistance visit, while others may be longer-term,
involving some fundamental research. Projects of a longer~term
nature which are now in progress include:

control of coffee berry borer (Jamaica);
control of burning disease of tannia
(Windwards); and

control of monkey crop damage (Barbados).

The work program in each country is designed
in conjunction with the local Ministry of Agriculture and other
agencies. In some countries there is a National Coordinating
Committee for Agricultural Research, which is the natural forum to
work this out. CARDI has stimulated the formation of some of these
comnittees. In countries without a Coordinating Committee contact
has to be with the individual agencies.

CARDI then develops individual country
projects (i.e. aspects of the work program) into regional programs,
where this is appropriate, thus ensuring coordination of effort and
trying to avoid
duplication. In formulating the work program CARDI also attempts to
incorporate the priorities identified in the (CARICOM) Regional Food
and Nutrition Strategy, details of which are still being developed.

e. Administrative Assessment

In assessing CARDI, the design team relied heavily
on several recent studies that provide insight into the
institution's current organizational structure and
manager ial/administrative systems. These include the 1982 USAID
Evaluation of CARDI's previous Small Farm Multiple Cropping Systems
Research Project, AID's financial audit of this same project, and
CARDI's 1983 Management Audit. Highlights of these reviews are
presented here; original sources should be referenced for details.

1) USAID's Recent Proiject Implementation

Experjence with CARDI

From 197. to 1982 USAID supported CARDI by
funding a 2 million dollar Multiple Cropping Systems Research
Project. The AID sponsored Evaluation of that project made the
following observation in CARDI's overall administrative structure:

/1';\

[



- 129 -

Policy Direction

The Executive Director's role in policymaking
and liaison with regional Governments is clearly defined. He has
established communication linkages with numerous donors to broaden
the resource base for CARDl.

Technical Direction

The Director of Research and Development is
responsible for integrating people and resources into effectively
functioning teams for research. The technical management of staff
activities, projects, and communications does not appear to be
clearly organized. A clear line of management should be established
at each level for communication purposes.

Administration and Financial Management

The Director of Administration and the
Director of Finance are responsible for general administration and
financial control. The specific responsibilities of these positions
should be clearly defined and communicated to all CARDI headquarters
and field staff. There is also a need to refine the process of fund
authorizations and accountability. The team recognizes the
difficult communication problem between Trinidad and the various
territories.

Project Coordination

As a Regional Organization, CARDI staff
members interact with Ministries, Universities, Private Sector
Organizations, Cooperatives, and individual farmers. This
interaction occurs both at the institutional/administrative level
and at the individual staff level. There are presently two
coordinating groups which guide and coordinate CARDI activities.

A Policy and Review Committee has been
established at the Trinidad Unit and similar committees are being
considered for Guyana and Jamaica. This committee is composed of
policy level representatives of CARDI, the University, and the
Ministry of Mgriculture; the committee has the authority to
coordinate, review, and approve all project activities in the
particular country.
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A Territorial Advisory and Review Committee

functions at the country 1level and involves the Ministry of
Agriculture, CARDI agribusiness groups, and farmers. This group
agrees on project areas and reviews ongoing project activities.

CARDI Staff Performance and Evaluation

The evaluation team believes that there is a
need for CARDI to search for ways to improve communication and
foster a more challenging attitude to excellence and diligence in

research,

Linkages with the University of West Indies

There are a number of active linkages between
UWI and CARDI. In most instances, these linkages stem from the
needs of a given CARDI project to secure the support and counsel of
the expertise available in UWI. These linkages often involve
consulting arrnagements for UWI staff. This arrangement |is
preferred by  UWI staff in lieu of a collaborative
inter~institutional agreement.

An important linkage exists between CARDI and
UWI's graduate student program. UWI graduate students involved in
CARDI research can improve relationships between CARDI and UWI. The
university statutes require that graduate student research is under
the direct quidance of UWI major professors. Graduate students may
work on CARDI projects if the project meets the research standards
of the University and if the research activity furthers the goals of
a CARDI project.

The evaluation report's overall assessment was
that: "CARDI has taken a number of steps to improve its
administration and management. In the final analysis, excellence in
research management can only be achieved through a long process of
gaining experience in the design, implementation, and management of
ongoing research projects and programs®.

USAID also contracted with an auditing firm,
Price Waterhouse, for an accounting audit in early 1983. The
auditors cited several areas where accounting practices need
improving, and made recommendations to that effect (see Appendix I
to this Annex for a copy of the overall findings and specific
recommendations). The auditors attributed most deficleinces to
inadequate staffing and supervision of CARDI field staff. They also
pointed out that substantial improvement was evident in the last two
years of the project,
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2) CARDI's Management Audit

In December, 1982 CARDI commissioned a
Management Audit to review and assess the operation of the Institute
with respect to its efficiency and effectiveness in serving the
Region. The audit covered the broad range of CARDI's organization
and management issues. Due to its timeliness and camprehensiveness,
the Executive Summary is attached as Appendix II.

For the purposes of this administrative
assessment, the following points made by the Management Auditors -—-
both in the report and during personal conversations -- are
pertinent:

(a) CARDI, as the leading agricultural
institute in the English-speaking
‘aribbean, has substantial growing pains
in the organization and management area.
These are in three main areas:

- financial support from menber
countries has not kept pace with the
expansicn of core technical and
administrative operations;

- CARDI currently lacks an organization
and management structure appropriate
to its kind of institution; and

- there is a lack of a determined and

consistent approach (i.e.
decentralization) in carrying out its
mission.

(b) These growing pains need not be fatal if
institutional strengthening actions are
initiated and effectively executed.

(c) There is considerable manifest and latent
good will and support for  CARDI
throughout the Region, based both on the
Institute's potential and actual service
to menber states,
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2. Caribbean Ministries of Agriculture

With Caribbean country populations ranging from 1l
thousand in Montserrat to over 2 million in Jamaica, the sizes and
configuration of the Ministries of Agriculture vary markedly. The
MOA and private sector research and extension staffing patterns for
the key countries in the FSR/D project are given on Table 1. Thus
in several countries, CARDI actually serves as the MOA research
staff arm of the country.

Although patterns differ, this description of the
organization and staffing in St. Lucia is typical of the medium
sized LDC's in the Region:

"The St. Lucia MOA, (the offcial title is Ministry of
Agriculture, Lands, Fisheries and Cooperatives), has broad
responsibilities in the areas of agricultural services, lands,
fisheries, and cooperatives. Organizationally, it is divided into a
General Administration and four major departments and a large number
of sections or functional units, Table 2.

while the Ministry has a broad responsibility in the
sector, it is prevented from effectively performing its duties
because of limited funds for developmental activities and serious
shortages of experienced, highly motivated technicians and managers
throughout the various divisions. A serious weakness of the

Ministry exists in planning. Well-conceived and documented medium-,

or long-range sector plans do not exist. Selection of priorities,
out of the large nurber of possible activities the Ministry can
engage in, is not evident. Scarce personnel and funds are not
focused on achievement of specific sector (and national) goals.
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TABLE 1

MINISTRY OF AGRICULTURE RESEARCH AND EXTENSION STAFFING

Extension Staff Research Staff

Antigua . 9 2
St. Kitts/Nevis 7 0
Montserrat 4 0
Dominica 20 3
St. Lucia 24 5
St. Vincent _10 1

_14 11

PRIVATE ORGANISATIONS

Extension Staff Research sStaff
Antiqua 0 0
St. Kitts/Nevis 6 2
Montserrat 0
Dominica 10 1
St. Lucia 10 ' 15

St. Vincent 10
36

N
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TABLE 2

STAFFING AND BUDGET OF THE MINISTRY OF AGRICULTURE (FY 1982/83)

Budget
Depar tment/Section (000 EC$) Professional Sub-
Professional
General Administration 1,025.4 10 15
Agricultural Services 6,700.3
Administration 4 1
Extension 55 2
Research/Training 22 8
Engineering 10 -
Livestock 10 -
Veterinary 11 1
Statistics 3 1
Land Reform 14 3
Forestry 21 3
Land and Surveys 614.2 26 3
Fisheries 555.5 8 3
Cooperatives 374.5 9 3
9,269.9* 203 28

Source: FY 1982/83 Estimates of St. Lucia, Ministry of Finance,

* This figure represents 6.7 percent of the total FY 1982/83

recurrent budget.
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Training opportunities, to upgrade the present staff
and to prepare young people for careers in modern, technically
sophisticated agricultural production and marketing, are limited.
The closing of the Jamaican School of Agriculture eliminated an
important means to train senior agricultural staff. In-service
training is poorly organized, particularly for inexperienced
field-level staff."”

The overall assessment is that the Ministries of
Agriculture research functions and staffing is very minimal in the
key participating countries. CARDI will not be able to easily find
a large number of local staff to assist with project implementation
activities.

3. Overall Assessment

CARDI, working closely with member countries and AID,
needs to take major responsibility for implementing the FSR/D
project. Our conclusion is that, due to the complexity and
integrated nature of this project:

Conclusion #1:

The current structure, staffing and management
arrangements of the proposed implementation
organizations, without any technical assistance
designed into the project, is clearly inadequate to
successfully implement a project of this nature and
scope.

1I. Feasibility of the FSR/D Project Organization and
Management Plan

As indicated earlier in this assessment, CARDI and AID's
starting point for the new project is a mixed one from an
implementation perspective. The AID Evaluation Report cited several
classes of problems with the previous project that could be expectd
to repeat themselves if preventive action is. not taken. Likewise,
the audit reports have singled out many areas of needed improvement
in CARDI's overall structure and management. On the more positive
side, CARDI has confronted its shortcomings and is looking for ways
to continue improving its regional technical performance while it
goes about putting its administrative house in order.
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In the FSR/D design effort, considerable attention was
given to designing a project that is both reali..ic, given CARDI's
limited staffing and experience, and economically productive for the
Region as a whole. This has necessitated that more time than is
usual be given to the “organization and management of
implementation® issue. This issue has taken two forms: (1)
strengthening CARDI's long-term ability to sustain a productive and
FSR/D program on a region-wide basis, and (2) designing a feasible
project organization structure and management plan. Briefly, our
approach on the latter point has been to build in sufficient
implementation management, technical assistance to
assure that CARDI performs adequately in this area, both in the
short-run with the assistance of external consultants and in the
long-run with the assistance of CARDI's internal staff who have been
effectively trained during the first two years of the project.

In assessing whether this plan is feasible, three issues
deserve attention. First, is the project organization appropriately
placed -- with adequate delegations of authority -- in the
organization? Second, is the internal project organization suitable
to carry out the planned activities. Finally, is managerial
competence and skill to successfully guide the project toward the
accompl ishment of its purpose? These issues are addresscd below.

Issue §l: Project Organization Placement

The two major project components, although fused
operationally, take place in different geographical locations and in
different inter-CARDI units. The technology generation/transfer
activities are primarily carried out at the sub-regional, country
and farm household 1level. A large part of the institutional
strengthening effort, with the notable exception of the project
management sub-component, will be carried out at headquarters
level. The latter activity will need to have the direct support of
and involvement by CARDI senior level staff, while the former will
primarily be linked to the research arm of CARDI.

To successfully carry out activities in both components of
the project, the project organization has to have adequate access to
both the Executive Director for institutional stremgthening purposes
and the Director of Research and Development for technoloyy
improvement purposes. Thus, the organization needs a dual authority
structure with component integration being handled at the Project
Manager level,
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The current organizational placement is sufficient for
these purposes. The Project Manager will be set up in matrix form
where the Executive Director will retain overall responsibility for
the institutional strengthening effort and delegate authority for
the overall technology improvement to the Director for Research,
The Project Manager will receive a full delegation of management
authority for relevant project activities. This includes planning,
supervision, and financial decisions and control.

Issue #2: Internal Project Structure and Staffing

overall, the internal project organization and structure
appears feasible. The Project Manager is  being given anple
authority and resources to manage internal  activities and
monitor/forage the necessary external linkages that will be required
in this project. ‘The e¢ffort requires a fulltime Project Manager at
least during the first two ycars of the project due to the numerous
activities and disperad geographical locations involved, and that is
accorded for in the staffing plan. ‘'lhe only potential difficulty is
the origin of staff to work with consultants on the institutional
strengthening activities, Arrangements still need to be worked out
with CARDI whereby headquarters staff can be toanporarily and/or
permanently assigned to this project activity to assist with the
institutional strengthening activity.,

Issue #3:  Managerial Conpeetence and Skill

The final link in the inmplenentation chain i the
manager ial competence and skill of key project actors, Considerable
attention has been given to designing an eftort that is realistic
given the nmanagerial  resources  that  already  exist  in CARDI
supplenmented by techinfcal assistance and training.  ‘The strategy is
to provide sufficient technical ansistance in frplanentation as it
is needed, and to structure the T.A. in such a way that managerial
capacity in built into the project for continued use during the
latter stages of the project,  That {5, a project mnagement system
for implenenting the project is a major internal sub-component of
the project. his system is designed to serve the dual project
objectives of  implementing  the  technology generation/transfer
component. of the project and strergthening CARDI's overall FSR/D
program within the framework of our fmproved instituitonal structure,

our  assessment of  this managem:nt  plan  ig  that it
adequately addresses the start-up and technical operations

S
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implementation requirements. The suggested procurement arrangements
and consultant schedules do not appear to overtax CARDI's limited
technical capacity. However, key actors will also need to assure
that the "institutional strengthening” and "Project
management/administrative®™ sub-components do not in themselves
become "the tail that wags the technical improvement thrust of the
projoct”. As we have said before, the technical improvements need
to be the leading performance edge of the project by which the final
worth of all other activities is judged. Provisions have been made
in the project's management and monitoring plan to asure an
appropriate balance is maintained, with the final criteria always
being long-term farm level agriculture productivity improvements.

Conclusion #3

The FSR project as currently designed has sufficient
resoures, an dppropriate organization structure and a
workable management plan to assure a high probability of
implementation success.

In sumary, the assessment concludes that the FSR/D
project is now feasible from an administrative perspective. A final
note of caution, is in order, however. Projects represent evolving
sets of activities and processes and are subject to continual
changes in this internal and c¢xternal environment. Thus,
administrative feasibility issues are not once and for all
considered and then put to rest, Rather, they must be continuously
monitored and dealt with on a day-to-day basis.
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UNITED STATES OF AMERICA
AGENCY FOR INTERNATIONAL DEVELOPMENT
SMALL FARM MULTIPLE CROPPING SYSTEMS RESEARCH PROJECT
STATEMENT OF RECOMMENDATIONS FOR IMPROVEMENT OF PROCEDURES

1. GENERAL AND ACMINISTRATIVE PROCEDURES

(a)

(b)

{c)

Budgets for expenditures should be prepared for each country at
least on an annual basis and budgetary controls exercised by the

Project Leader.

For this recommendation to be effective, comprehensive guidelines
need to be prepared detailing the expenses which will qualify for
reimbursement under Phase II, and the types of expenditure to be
classified under specific budget headings. 1In addition, the Project
I.eader should submit to the Project Manager an annual report of
receipts and expenditures by country showing comparison with budget.

This recommendation will allow for better control over project
funds, avoid any misunderstanding of which expenses can be claimed
including their classification, and facilitate an evaluation of the
financial performance of each country together with the adequacy of the
budgets for the following year.

An accounting procedures manual should be compiled setting out
quidelines for expenditure approval together with standardised systems

to be implemented in all countries. A training programme for

accounting personnel from the countries should be organised prior to

the start on Phase II.

Although proposals for accounting syste 3 were submitted to USAID to
comply with Section 4.1 (c) of the Grant Agreement, no standard systems
were implemented until late in the project and these were set up by the
Administrative Assistant. The systems to be adopted in Phase II should
be documented formally and adhered to, thereby resulting in
standardised documentation, ledgers and filing systems for all
participating countries.

Due to financial restrictiors CARDI do:s not employ qualified
accounting personnel in all member countries but rather secretaries
with limited accounting knowledge. The training program would allow,
both for the introduction of the accounting procedures manual, as wcll
as for further training in basic accounting functions such as bank
reconciliations.

An initial advance should be made to each country at the start of
Phase II and any further reimbursements should be made based on the

monthly expenditure statements submitted.

During Phase I, advances were made on an ad-hoc basis and not on the
basis of monthly expenditure statements. This recommendation will
allow Country Field Team Leaders to better plan their cash flows and
will encourage monthly statements to be submitted on a timely basis to
achleve reimbursement.

000000000002/ .,'i‘e_



(d)

(e)
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Resources required to be provided by CARDI under the grant
agreement, including costs borne on an "in-kind® basis, should be
monitored on a monthly basis and a statement of such resources
submitted to the Project Manager.

During Phase I, there was no evaluation of resources provided by
CARDI. If these contributions are required by the Grant Agreement for
Phase II, it is important that actual resources made available are
properly monitored.

There should be a distinct cut-off of expenditure incurred for the
period from the Project Assistance Completion Date for Phase I

(November 30, 1982) to the effective start-up date for Phase 11I.

Expenditure relating to the project activities since the Project
Assistance Completion Date have been funded by CARDI. It is important
that only expenses incurred after the start-up of Phase II be included
for re-imbursement from USAID. To accomplish this, it is suggested
that all bank accounts relating to USAID be cleared at the start-up
date.

2. CENTRAL CONTROL PROCEDURES

(a)

A separate budget heading should be established for travel outside
the member countries of CARDI. Procedures should provide for all

travel to be approved in writing by the Project Leader prior to the

date of travel with formal trip reports submitted with expenditure

claims.

Under Phase I all travel expenditure was classified as
intra-regional. A distinction will allow extra-regional travel costs
to be closely monitored by the Project Manager.

Although documentation could be found to support intra-regional
travel expenses, there was very little evidence to indicate the
objectives and results of the tripe including any conclusions and/or
recommendations arising therefrom. Central control over travel
expenditure will help to maximise the benefits of such expenditure and
ensure that adequate documentation of the activities and achievements
of such travel is maintained.

Where possible, the objective of the travel should be linked to the

annual work plans, and trip raports should be brief and concise with
references to technical reports where applicable.

0000500003/
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(c)

(d)
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The Administrative Assistant should maintain a cumulative record
of both disbursements to and expenditure claims from individual

countries. The surplus or deficit for each country as shown by this

summary should be reconciled on a monthly basis to the balance on the

bank statement.

This recommendation will allow for good central control over the
activities of the individual countries since any errors or ommissions
on expenditure statements would be highlighted easily and could be
investigated on a timely basis.

The Administrative Assistant should make periodic visits to each
country to ensure that the accounting systems and controls are

operating satisfactorily.

Initially, these visits should be made on a quarterly basis.
Further visits can be planned as considered necessary by the Project
Leader, but each country should be reviewed at least twice annually.
A formal work program should be compiled and a report including
recommendations for improvements submitted to the Project Leader
after each visit.

Any amendments made by the Project Leader to expenditure claims
submitted by each country should be communicated in writing to the

relevant Technical Coordinator and Country Field Team Leader and

adjusted on the following month's statement.

During Phase I, changes made centrally were not communicated to
the relevant Country Field Tcam Leaders for adjustment. This should
be done in Phase II to ensure that the cumulative expenditure
reported by each country will agree with amounts submitted on the
claim to USAID, giving a correct comparison of actual versus budgeted
expenditure.

3. INDIVIDUAL COUNTRY PROCEDURES

(a)

Separate bank accounts for USAID funds should be maintained in each

member country participating in Phase I1 of the project. Formal bank

reconciliations should be prepared on a monthly basis and submitted

with a copy ~f the bank statements to the Administrative Assistant

for review.

As shown in Appendix 1, during Phase I, some countries operated
one bank account for re¢ceipts and expenditures relating to more than
one project. Separate bank accounts should be maintained solely for
USAID funds as this, coupled with the submission of formal bank
reconciliations, will lead to greater control and monitoring of such
funas, thereby facilitating the control set out in recommendation
2(b) above.

oooooooo‘/
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The monthly statements of expenditure submitted by each country
should be in the same format as the aggregate statement submitted to
USAID. These statements should be reviewed for reasonableness by the
Technical Co-ordinator before submission to the Project Leader.

Such a standardised format of reporting will facilitate the central
monitoring of actual versus budgeted expenditure by country as well as
the preparation of the consolidated report. Analyses of the various
expenditure categories should be submitted with the statements
together with comments on cost levels as appropriate.

The Technical Coordinator will be familiar with project activities
in each of the countries under his supervision and, as such, should be
able to ensure that reported expenditure is in line with the activity
levels in each country. Where applicable, he should include relevant
comments on expenditure levels when submitting the statements to the
Project Leader.

The minimum functions considered necesssary to be performed by key

personnel involved in Phase II are set out in Appendix II.

These functions are based on the organisation chart of CARDI
personnel as at the Project Assistance Completion Date for Phase I
(Appendix III). Shouid there be any changes in organisational
structure for Phase 1I, these functions should be assigned to
personnel with corresponding authority levels.

In addition, greater control over utilisation of project funds will
be achieved by defining limits for approval of expenditure for each
authority level.
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CHART OF OPERATIONAL BANK ACCOUNTS IN PHASE I

(1) (2)

COUNTRY SEPARATE COMBINED
Antigua /
Dominica /
Grenada /
Montserrat /
Nevis /
St. Kitts /
St. Lucia /
St. Vincent /
Trinidad /

(1) One bank account maintained solely to receive and disburse funds
relating to USAID project.

(2) One bank account maintained to receive and disburse funds relating

to both USAID and other projects undertaken by CARDI.
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- 144 -

U.S.A.I.D APPENDIX II

ORGANISATION CHART

(1)

(2)

(3)

(4)

(5)

(1)

(2)

(3)

(v

(2)

(1)
(2)

{3)

MAIN FUNCTIONS

Reporting to Project Manager on all
matters relating to the project
activities, including administrative,
technical and budgetary control
coordination.

Submission of monthly statements to
Project Manager for authorisation.
Review and approval of monthly
statements submitted by individual
countries.

Authorisation and monitoring of travel
expenditure.

Authorisation of applications for salary
increments for submission to Executive
Director of CARDI.

Preparation of aggregate monthly
statements of expenditure.
Implementation and control of accounting
systems in participating member
countries.

Maintaining project accounts and
preparation of monthly statements for
St. Lucia.

Coordination and monitoring of technical
activities for the countries under their
supervision.

Review of monthly statements of
expenditure for each country under their
supervision to ensure that these are in
line with project activities being
undertaken.

Control of technical activities in the
respective member countries.
Responsibility for submission of monthly
statements, including written comments
on cost levels, to project headquarters
via the technical coordinator.
Recommending salary increments for any
field team members under their control.
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APPENDIX 2 to ANNEX H

CARDI MANAGEMENT AUDIT

EXECUTIVE SUMMARY

INTRODUCT1ON

The Board of Directors of the Caribbean Agricultural Research
and Development Institute through the Executive Director,
commissioned on December 9, 1982 a Management Audit to review and
assess the operations of the Institute with respect to its
efficiency and effectiveness in serving the Region.

The audit covered the following:

- the relevance of the objectives to the changing needs of
the Region;

- the relevance of the work programme;

- the adequacy of the resources to carry out the work
programme ;

- the appropriateness of the competence and organisational
structure to deliver the services required;

- the financial arrangement and state of affairs with
respect to contribution by member governments,
compensation package for staff and the financial
management by the Institute;

- the relationship with the University of the West Indies and

- the role and management of the Clentral Analytical
Laboratory Services in Trinidad & Tobago.

SUMMARY OF FINDINGS

Overview of CARDI

CARDI as an organisation, although well conceived, did not
establish difinitive administrative forms and substance at the
onset. As a consequence, CARDI's structure and administration have
not evolved to become an established, well organized entity. The
work programmes for 1980-1985 were genecally over-ambitious with
respect to the resources available and the achievements have been
inconsistent in quality. In the absence of self-evaluation or
external assessment, there appears to have been no deliberate effort
by management to correct these deficiencies.

Since its inception, CARDI has grown from ti  original
centralized Institute with a few out-stations, into a decentralized
organization in 12 territories even though there has been no real
change in its budget. Because of the skewed staff to project ratio
supported by core funds, CARDI had to aggressively seek project funds

1,
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to put its many employees to work. Some projects were not
consistent with the Institute's objectives. This has resulted in a
mixed portfolio of projects, some of dubious relevance to the
Region. In spite of this situation, CARDI currently posscsses a
cadre of professionals who can be oriented to pursue tasks which are
consistent with its terms of reference.

The fact that CARDI has secured the commitment of
approximately US$15 million from external funding agencies for
specific projects over the next three years, is evidence of its need
for reliable support from the regional Governments through the
consistent provision of core funds.

The core operations of CARDI should therefore be made secure
in order that the Institute can fully utilize the funds already

pledged.

To augment the prospects of stable funding for CARDI the
consultants have proposed that a CARDI Trust be established. Draft
proposals are presented in the text.

CARDI's contribution to innovations in tropical agriculture is
not commensurate with its life span, calibre of staff, resources and
financial expenditure,

OPERATIONAL

The Institute has been completely out of line with respect to
modern management practices, systems and procedures. A nunber of
specific recommendations regarding organization, manpower and
industrial relations have been proposed with respect to the
relationship between CARDI and the UWI it is recommended that a new
Agreement be negotiated to make CARDI an affiliated organization
united in spirit and work but with discretely separate and distinct
administration and finance. The UWI should be encouraged to
continue to serve as landlord.

The Central Analytical laboratory is currently a drain on the
Institute's financial resources. The decision on its future should
be based on its ability to provide cost-effective services to CARDI,
competitive with other Regional suppliers of such services.

A comparative assessment of the availability and cost of these
services within the Region, must be undertaken. CARDI's goal must
be to obtain laboratory services on a least-cost basis and not to
control the Central Analytical Laboratory at any cost.
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FINANCIAL AND DEVELOPMENT OPTIONS

Within the 1limits of the $7.0 million budget CARDI can
incorporate a management structure to handle its own finances.

CARDI in such a context would be basically a corporate body of
expertise, to fully utilize this expertise, project funds would be
required from National Governments and the agricultural industry.

On the basis of the current work programme (1980-85) the
complement and composition of professional staff is inadequate. A
54% increase in professional and technical staff would be required
to realize these plans. This would involve an increase of $3.7
million over current budget of which $1.13 million would be for
salaries and $2.1 million to finance research material.

The improved benefits which are proposed for other
institutions in the Region (e.g. UWI) when applied to the 1982/83
revised CARDI budget, would result in budgetary requirerments of
$10.0, $11.7 and $12.9 million for the next 3 years. Should there
be the desire to immediately achieve the optimum complement of
manpower the projected cost would be $12.4, $14.8 and $16.9 million
for the respective years.

RECOMMENDATICNS

A number of recommendations have been made with respect to
policy, operation, organization, personnel management, manpower,
industrial relations, work programme and administration which are
sumarized as follows:

Policy

1) CARDI's priorities be broadened to aggressively service
private sector agriculture;

2) CARDI's research requisites be funded at the level of
20-25% of core salaries;

3) CARDI's core budget be increased to maintain real annual
value;

4) National Governments to adhere to a payment schedule to
facilitate CARDI's cash flow;

5) A new arrangement to be negotiated with the UWI to make
CARDI an affiliate institution with independent finance
and administration;

6) CARDI's Board of Directors to include a greater
representation from the agricultural industry (farmers and
agro-industry);

7) A Chairman of the Board to be appointed;



8)
9)
10)
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CARDI TRUST to be tabled for examination and detailed

development;
Board Meetings to be held quarterly for at least the next

18 months to ensure implementation;
CARDI to schedule the consultant's inputs in the programme

of implementation and institutional development.

OErational

1)

2)
3)

Suspend academic and other external duties of staff
(teaching etc) pending the satisfactory performance of
substantive duties in research and development;

CARDI aggressively service non-government agriculture to
encourage private support for research and development;
Management training to be offered key employees on an
emergency basis in order to expedite implementation of
recormendations.

Objectives

Develop and update appropriate strategies for CARDI in the
context of changing Regional needs and international economic

realities,

Man

1)
2)
3)

er

The professional manpower requirement to be rationalized
in terms of quantum and mix of skills;

Develop institutional strengthening programmes for staff
training and development as a priority;

Recruit staff to develop CARDI's capability in accounting,
audit personnel, project planning, evaluation and general
management .

Industrial Relations

Rationalize union activities and examine a system of joint
bargaining for possible implementation.

Work Programme

1)
2)
3)

Develop and implement project management and
administrative systems;

Work programmes to be based on stated national and/or
regional priorities and needs;

Consultation with national ministries of Agriculture on
final work programmes to be mandated and made formal
rather than optional;
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4) Establish and use project preparation capability;
5) Establish and use project evaluation capability.

Administration Paper-Work

1) Develop and implement clerical and paper work systems;

2) Examine the feasibility of computerization;

3) Develop and implement communication and management
information systems,

SUMMARY

CARDI as the leading agricultural research and development
Institution in the English-speaking Caribbean has experienced
growing pains in three main areas:

*  financial support has not kept pace with the growth of
core operations;

* lack of management appropriate to a rapidly expanding
multinational organization;

* lack of determined and consistent approach in carrying out
its objectives.

The Institute, however, continues to attract Regional and
external support, attract international calibre professional staff
and make a few outstanding contributions to the agricultural
industry of the Region.

To cope with developments to the end of the decade a number of
recommendations have been made to strengthen the Institute
especially in the areas of financial management and support,
administrative management and a more sensitive service to the
sector. An innovative recommendation to stabilize the financial
support is the establishment of a CARDI TRUST.



