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PROJ ECT AUThORI ZTION 

Nwi.e of Entity: Caribbean Agricultural Research and
 
Developr erit Institute
 

Name of Project: CARDI Farming Systeiis Research and
 
Developioent
 

IA.iier of Project: 538-0099
 

1. Pursuant to Section 103 of the Foreign Assistance Act of 
1961 as amenided, 1 hereby authoriLe the Farming Systems Research and 
Develol-nerit Project for the Caribbean Agricultural Research and 
Development Institute (CARDI) involving planned obligdtion of not to 
exceed Seven Millioa Dollars ($7,000,000) in grant funds over a five 
year period from date of authorizatioii subject to the availability 
of funds in accordance with the AID OYB/Allotment process,, to help 
in finaricing foreign exchange arid local currency costs for the 
project. 'lie planined life of the project is five years from the 
uate of inlitial obligation. 

2. The Project consists of developin'y an effective and 
sustajihaJ* Farming Systems Research and Dvelopment Programi in 
CARDI that is respozisiv! to the agricultural needs of CARDI menber 
countries.
 

3. Ite Project Agreement which may be negotiated and executed 
uy the ottice to whom such authority is delegated in accordance with 
AID regulations and Delegations of Authority shall be subject to the
 
toilowing essential ternis and conditions, together with sucl, other 
terms and conditions as AID nay deem appropriate. 

a. 	 S;ource anu Origin of Conuiouities, Nationality of 
Services. 

Coamodities financed by AID under the Project shall 
have their source and origin in the Wited States or in the member 
countries of CARDI, except as AID may otherwise agree in writing. 
Except for ocean shipping, the suppliers of coiodities or services 
shall nave the United States or the member countries of CARDI as 
their place of nationality, except as AID uiay otherwise agree in 
writing. 

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

I. 	Initial Disbursement 

Prior to the first disbursement under the Grant
 
or to the issuance by AID of docurentation pursuant to which 

will, partiesdisbursei.ent will be made, the Grantee except as the 
my otherwise agree in writing, fuuinish to AID, in form and 
substance satisfactory to AID: 

a. A. opinion of counsel acceptable to AID that 
the Agreerment has been duly authorized and/or ratifieu by, and 
executed on behalf of, the Grantee, and tiat it constitutes a valid 
and legally binuing ooligation of the Grantee in accordance with all 
of its terms; and 

b. A 9tatement of the name of the person 
holuing or acting in the office of representative of the Grantee and 
of any additional representatives, together with a specimen 
signature of each person specified in su.l statement. 

c. 	Evidence that a Project [tanager, has been 
designated, with appropriate delegations of authority to effectively 
i-ipleiaent the Project. 

2. 	 Disbursement For Expenses Other Than Technical 
Assistance and Financial management Staff 

Prior to disburso~ient under the Grant for 
activities other than techinical assistatice and Iii,ancial JIZaL elnent 
staff or to the issuance uy AID of doc,,enrtation pursuant to which 
disbursenent will be .Aue, the Grantee will, except as the Parties 
may otherwise agree in writing, furnish to AID in form and substance 
satisfactory to AID: 

a. Evidence that a suitable accounting system 
is in place to haiiule Project funds; ad 

b. A first year .orkplan for each component of 
the Project. Ilie workplan should cowtaim a oetailed iimplewentation 

plan, staffing arrangements, specifications for equilnent, operating 
and research expenses, and budget, inciuduig CARDI and Host 
GWverrient contributions. 

Mission Director
 

Dat : j4
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I * SUMMARY PROJECT DESCRIPTION 

A. project Sunuiary 

The CARD1 Faring System Research and Developnent Project 
(FSR/D) is a five year $12,100,000 Project which will assist the 
Caribbean Agricultural Research and Developmient Institute to develop 
an effective Farming System Research Program in the M-stern 
Caribbean. 'ille FS1VD Program will eventually encompass all CARDI 
mim]ber states. AID grant Lunds amounting to $7,000,000 will be used 
to fund local currency and foreign exchange costs of developing the 
program in six LDC states of the Eastern Caribbean: St. Vincent and 
the C-enadines, St. Wucia, Dominica, Antigua, ;t. Kitts/Nevis and 
Mortserrat. Barbados will particilate in cert.iin crop/livestock 
programs 

rifie Project will address the principal agrolimnic, and 
organizational constraints to increased agricultural production in 
the Eastern Caribbean. 111 addition, the Project will address the 
ha jor in.e;titutional constraints in CARDI. 'I ie farming systems 
approach has been selected because available evidence sugge.;ts it to 
be the nst cost eftective ifans of technology generation and 
diffusion in the complex imilieu of the Eastern Caribbean snall 
farmer. Traditional agricultural research has takeni a colIliolity and 
disciplinary approach arid has proven time cons uming and elusive in 
producing acceptable results. This 1'roje t is part of , 
comprehensive RDO/C agricultural strategy which encomi ismses, 
marketing, extension, input aistribution and policy dialo~jue to 
address the principal constraints and to foster the agricultural 
development ii the Region. 

Tie goal of the Project is to improve the econcimic anld 
social well-bing9 of small arid mdium size conmixrcial farm 
households in CAIIM countries through an increase in the 
production of agricultural coirdties arid the generation of 
agricultural employmient. 

lime purpose of the Project is to de elop an effective and
 
susta inable Farming Systems Research and Developemnt Program in
 
CARDI that is responsive to the agricultural needs of Fastern
 
Caribbean countries.
 

'llie Project will have outputs in three comprehensive and
 
nutually reinforcing areas:
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1) Tfchnooqy Generation: CARDI will produce 
economically viable farm level technological improvemeats in 

selected crops, livestock arid crop/livestock corbinations. CARDI 
will generate, farm-test and farni-validate these improvements. 

2) chnoloy Iyansfer: CARDI will develop wmethods to 
systematically transfer these improvements to extension agents,
 
private enterprises and tarriers participating in applicability 
testing.
 

3) Institution Buildinq: CARDI will further develop and 
strengthen its d--ce-nntralitziied -'armiring Systems Research Proyrams, 
along with strengthening the adninistrative systens at i:s 
headquarters rteq'ired to supxort arid sustain the 'SR/D and other 
technical pro razuis. 

Ilie Project will be headqkuartered in St. Lucia, with an 
additional sub-r*.jionial office located iii Mtigua. 

F.i]d on the analysis doi uxler the Small Farm 
1.l'.ltiple Cropping System:s Project (538-0015), this Project will 
fo( i oti the design, testing and validation of potential 
techiiolojical irmiproveiuKnts. It is expected that CARDI will develop 
at leic;t torty-two econoically viable farm tested improvements by 
the end of tLhe Project. In audition, CARDI, working with public and 
private sector extension organizations, and with the Caribbean 
Agricultural lYxtension Project will develop systeiitic approaches to 
transfer technol(yjical improveieints. N, a result of these linkages, 
by the end of the Proj:ct, eALen!ion organizations are expe~cted to 
conduct i,aass technoloyjy transfer camipaigns for the CARDI 
technological iimproveierints. 

Finally, based on aetailed analyses of the institutional 
constraints in CAiiI the Project will: 1) assist CARDI to analyze 
and implcie t essential organizational managemrent systems crucial to 
the support of its FSR and other agricultural research programs; 2) 
assist CARDI to establ ish Project related administration and 
nmnagemcnt systeis; 3) assist CARDI to establish a Research Alvisory 
Board to guide its long-term research activities and instill a
 
higher degree of professionalismi amiing CARDI staff. 

1k assist CARDI to implement the FSR/D activities, the 
iroject provides for a riojor technical assistdnce contract with a 
U.S. institution under the Title XII program. In addition to 
selected short-term assistance in organization and manageiint. 
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CARDI research programs will be develcxd and evaluated 
yearly and will he hised on yearly planning sessions involving CARDI 
staff, national ministry staff, and meml-*rs of the aqricultural, 
bankinq an marketinq sectors. Crucial to effective implementation 
will he country teams, ccrprised of CARDI and host cou.ntry 
personnel, who will have priiwry responsibility for carrying out 
countrV research activities. The Project provides for adequate 
technical, administrative and operational support to effectively 
backstcp country teams. 

B. Suruary ,?i-ancial Plan 

'he total cost of the Project is M12,100,000. Ai) will 
provide t7,000,000 in qrant fruYIs. In addition to all foreiqn 
exchange costs, AID will fural certain local currency costs. AID 
will furni certain personol ard operational costs on a decreasinq 
scale over the five year life of the Project. CARDI will contribute 
t4, 220,000 to the Project at will assume all personnel costs ardt 
administrative expenses by the endI of the Project. Ikost governments 
will cont ribtie t880,000 to Project ,ct ivit ivs. 

StRMnaryFinancial Plan 

Alf) CARDI IOST (XMM1Y TOTAL 

I. Personnel Cqsts 1,890 3,240 770 5,900 
II. Equipment Supplier 1,110 - - 1,110 

III. Operatin Expenses 950 880 110 1,940 
IV. fRoqiona l Travel 400 100 - 500 
V. Techn ical 

Assistance 1,960 - 1,960 
VI. Training 390 - 390 

VII. Evaluation 300 - 300 

TOTAL 7,000 4,220 880 12,100 
an==== U uU USEUM
ma= UUUUUW 
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U. PRIIO BACKGT0(JND AND RhTlONALE 

A. Ariculture Xi 11ie Eastern CMribbean 

7 : vrclAgriculture is a ecvty on vajor al t 10 
countries of the Eastern Cariumur as uemonstrated by the ,auberof 
people employed, its contribution to GDP, and value of export 
eatrnins. This is particularly true for the LDC'sYfi With the 
exception of Atiguan the agricultural sector in the LD's accounts 
for eidployuient of at least 20 of the labor force, more han 201 of 
the GDP, and is responsible for more than 50 of foreign exchange
earnings from exports. 

Nutwithstandiryj the social and econom:ic importaice of the 
agricultural sector in the Region, each country is concerned about 
the prfolance of the agricultural sector in the recent past. Oti 
concern is directed in the first place to the domnance eo two 
export crops, i.e. bananas in the WilNdard Islands and sugar in S3t. 
Kitts, that have encountered worsening term of trade. in addition, 
the production and productivity of food crops, secondary export 
crops and livestock have shown relatively little growth in relation 
to income and inceased demand. Am a result most LDC's have 
experienced substantial increases in trade deficits. IWile nostof 
the LCC's continue to have positive net agricultural trade balances,
the margin of this surplus is diminishing rapidly. 

ntby production# marketing and distribution of agricultural
cora*odities in the legion are performed primarily by independent
farmers and private merchants. only in the case of bananas and 
sugar do large paractatal orgizations play major roles. For most 
comoditis, especially feJ crops, the agricultural sector is 
characterized by thousands of mll and medium farmers, arket 
traders, and merchants. 7he role of public sector services has 
largely Leen focused on provision of support services in research,
extension, and training. Public sector developset banks have 
achieved modest success in providing agricultural credits and public 
sector marketing boards for non-traditional export crops have been 
universally ineffective in stimulating production or in achieving 
more orderly marketing arrangements. 

yLOC's consist of: Antigual St. Kitts/Havisp Ihontserratt 
Dominica, St. Lucia, St. Vincent and the Grenades, and Gregnada. 

.......
 
" ' 4 ! 1 : - % : : ' . :- - ' - ' " ' . . . .. ... . t . • ' 
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TanOhepr!oblemus uerlying the apparent stagnation in the 
agricultural sector of the Region are both multi-faceted and
inter-related. Problem include production technology, marketing,
roads and other infrastructure, input availability public policies
(including land tenure), and social attitudes toward agricultural
work, 
 _ _ _ 

iTei key fact that warrants fostering production
technologies in the Region is that traditional agriculture is
characterized by low levels of production per acre, reflecting poor 
use of existing agricultural tecnmloy, Varieties of mny crops
that are grown are not well adapted to local soil and climatic 
conciltiors, cept for bananas and sugar cane, modern agricultural
inputs, such as fertilizer, are seldom used and when used are often 
inefficiently applied. increased production and productivity per
unit of land are absolutely essential if agriculture is to make a
significant contribution to the countries' economic development and 
also essential if investment in rural infrastructure andinstitutions are to become self-sustaining. At the same time, laborproductivity must be increased while opportunities for productive
epploymmit are expanded. 

H. untry o eveloent Strate-

Mhe LDC island states of the Region are looking toward 
agriculture to provide a ajor contribution to econoiicdevelopment. With no significant mineral deposits, few forest 
resrves and relatively unskilled labor forces, the L's mst
depend on agricultural activity to exploit the modest la, base.
Thus, agriculture together with tourism and light manufacturing have 
become the three key sectors for attention by mot Eastern Criveancountries. 

The states of the Region are coiuitted to maintaining smlland medium-scale farmers as the central factor of the agricultural
sector. The generation of farming technology to increass 
agricultural production per unit of land and per unit of time isseen as a high priority need. However, the researchl effort required
to generate or to adopt iuroved technology for the states of the
Region presents a dil a to ..decis.o akers. o the one hand, theneed for agricultural research 'efforts that focus on national
priorities is widely recognized; while on the other hand, individualisland states simiply cannot afford the cost required to maintain the

* highly trained professional staff necessary to establish creditableresearch progrm. 'The best available solution to this dilema is tocooperate with other islands to support a regional agricultural 



research Capacity. 7is option was elected in 1975 with the 
establislunent of the mcaibbean AriWtural Research and Developnent 
Institution (CARDI). 

CARDi is a rejional ayricultural research center with an 
capacity toesta.blished agricultural research aid developwint 

_ -iandates .hree.estabhed _ 
-

-

-servicO the-C a . CARDI_90ra Wu nde 
by the Standing Cuaiittee of Ministers of Agriculture in Belize in 
June 1976. ese are: 

I) to improve the productivity of the agricultural sector 
and to minimize the dependence of the Region on foreign food inportsi 

ii) to seek additional sources of funding from external 
donor ageticiesl 

iii) to decentralize its operations, 

since its inception, due to a large part to AID support 
under the 8all Farm Multiple Crcyping Systems Research Project 
(..CP) I 0CADJhas: 

I) conducted research geared at increasing productivity, 

ii) broadened its funding buse; 

III) dectmntralized its operationsl 

iv) attracted new, highly qualified staff. 

Adetailed analysis of the role of CARD? and its acb~vities 
contained in Annx H (pp. 120-128).'~is 

C. l1he Wall ftmHMUltiglergoin Sstems 

in 1978 AID provided CARD! with 2.2 million in grant 
In order to develop a cooperativeasistance to initiate the WMC? 

CARD!, Wutry on-fam research cablity on eight states in the 
was to developaestern CAri~bean * The purpose of the Project 

reccemendations for improved farmiry systems through a~pIVe#
farmets can wad will use, extension agentsfarue~basd research AMic 

can explain and credit Institutions will finance,. 

was Its OhWaIS on2We central feature of the Project 
on-faam based research, which was part of a broad program of 
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agricultural research and policy analysis designeu to improve the 
production and economies of small faners. Tfis approach differed 
radically from that utilized by CARDI previously.
 

An indepth evaluation conducted in April, 1982 brought to 
focus jiny weaknesses inherent in both the design and impleentation 
of the Project. Conceptually, the Project was over-ambitious in 
expecting CARDI to develop a functioning on-farm research proga.am in 
a number of states in a four-year period. This process normally 
requires a iuch greater period of time to achieve. Many false 
starts were encountered in implementation as CARDI attempted to 
transforr, itself from a traditional research organization to one
 

capable of performing o'.-farii adaptive research. CARDI, prompted by
 

political concerns attenpted to iiiove too swiftly in establishing its 
prograis. In addition, during this period crucial management and 
financial control systems were not adequately developed or were 
critically over-extended due to the large amount of external funding 

received by CARD1. These fundamental weaknesses have been described 
in detail in the Project evaluation and the comprehensive management 
audit that has recently been completed. An executive sumirary of the 
audit is contained in Avnk.!x H (pp 145-149). 

RD)O/C is fully aware of the weaknesses of CARDI as an 
institution and has incorporated a major institutional strengthening 
activity into the Project design. RDO/C is also cognizant of the 
positive results that CARVI has accomplished anc is capable of 
accomiplishing with adequate .ell focused support. Building theseon 
results and realizing the strengths and weaknesses of CARDI, RDO/C 
believes that additional AID support will bring imeasurable inpact on 
agricultural production to the Region.
 

lilie central feature that gives the Project a very high 

probability of success is that CARDI is fully conlitted to continued 
on-farm adaptive research in its on-going work. One of the lessons 
learned from the SFMCP is that CARDI has tme capability to do 
"hands-on" Larming systems research. CARDI is therefore, far 
advanced, compared with many other third-world regional agricultural 
research institutions at similar stages in their development. lle 
operational key to future CNADI assistance is to focus assistance in 
areas which it can iiinage well, and thus deliver productive 
acczupl ismnents. 

1). Re lat ion~h ij.)to Aqency and Mission Strategy 

'Te CARDI Farming Syst ahs Research and Develolpent Project 
io based on the conviction that improved on-farm adaptive research 

http:proga.am
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is 	 a key factor ini improving agricultural production and 

productivity in the Region. The key elements of the Project are: 
1) assistance to CARDI to develop economically viable technological 

and linkages to effectivelyimprovements; 2) develop approaches 
transmit these technologies; 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 Agency Strategy
 

Ihe objectives of U.S. food and agricultural 
and Agriculturaldevelopment assistance, as stated in the Food 

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 economic growth. 

Enphasis is given to four major, inter-related 

elements to accomtplish these development objectives: 

1. 	 improve country policies to reiove constraints to 
food 	an6 agricultural production, marketing and
 
cunsu'pt ion; 

2. 	 develop human resources and institutional
 
capabilities, especially to generate, adapt and
 
apply improved science and technology for food 
and agricultural development, and to conduct 

research on developing country food and 
agricultural problems;
 

3. 	 expand the role of developing country private 
sectors in agricultural 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 technology 
developient and transfer through institutional strengthening and 
human resource development. It is expected that the Project will 
also contribute towards improved country agricultural policies. In 
tdct, in some LDC's such as St. Kitts/Nevis, for exanple. CARDI is 

already playing i critical role in agricultural sector 
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planning. As CARDI matures ana develops its information base, 
policy makers will look increasingly to CARDI for advice on 
constraints to food and agricultural production, riarketing and 
consumption. 

CARDI recognizes the importance of the private sector 
in the development of the Region. 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 through annual planning mechanisms, in addition to, 
keeping the agri-business corinunity informed of the results of 
research being conducted. 

2. Relation To Mission Strategy 

RDO/C strategy in tile agricultural sector in the
 
Eastern Caribbean is to increase the per capita output of food and 
other marketable coimodities and to expand employment opportunities 
for rural farm families thereby increasing farm family incoie. The 
focus of this strategy as outlined in the FY-83 CDSS is to: a) 
increase the productive efficiency of traditional export
 
coiitiodities; and b) promote cmnmercial agricultural diversification 
to achieve greater food production for regional requirements.
 

Tlhe regional approach for this Project is proposed because 
it is the most cost effective method to conduct applied research on 
agricultural problems that are comrnon among 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, arid it 
facilitates technology transfer among regional states. 

Tle RDO/C agricultural strategy also includes a strong 
emphasis on fostering 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 ongoing 
Caribbean Agriculturl Extension Project, and the current contract 
with MUCIA for Technical Support to Mission (TSM) activity are 
examples of this strategy 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 
knowledge and skills to assist in the implementation of the Project. 

lie RDO/C support for technology generation is one of six 
specified in the FY 83 CDSS. It is recognizedstrategy elements 

that work in the other strategy elements of iiarketing, credit, input
 

supply, infrastructure developnent, policy modification, etc., must 
as, other donors are actively iakingbe addressed, arid AID, as well 

parallel strides to overcome constraints in each of these areas. 
RDO/C is confident that research led technology improveients in 

achieving regional agricultureproduction are essential t-
objectives, and that activities in other progtam elements will 

enhance the benefits of research efforts.
 

In suiafulry, 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 directly to AID's assistance objectives
 

and complements all other AID funded Project activities in the 
agricultural sector.
 

The RDO/C agricultural strategy includes both regional and 
bilateral Projects. Regional institutions are used to iiipleiient 
Projects when problems to be addressed are common to the
 

Eylish-speaking Caribbean Caribbean states, when cost-effectiveness
 
of Project resources can be demonstrated, and when sufficient
 
institutional capacity exists.
 

AID assistance to other regional 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 
companion Food Crop Production grant, AID has contributedand the 

over $7.4 million. hese include: 1) agricultural production credit
 

programs through Development Finance Corporations (DFC's) in 
Antigua, 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 programs in various LDC's.
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11hrough the Regional Agribusiness Developihent Project
 

over $6.6 million in loan and grant funds have been provided for 1) 

agricultural on-lendinig programs through DFC's in Barbados, Grenada, 

St. Vincent, Antigua and St. Lucia; 2) agriV"usiness development 

activities including; a) funding private sector development of 

exotic plants for export in St. Lucia; b) fisheries developnent in 

the British Virgin Islands; 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 Facul'y of Agronomy programs in extension in the LDC's, under 

the Caribbean Agricultural Extension Project (CAEP). The current 

phase of the program which is being impleiia nted 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 UWI to effectively backstop national 

extension efforts. Under the Integrated Regional Development Loan 

AID funds were utilized to construct the UWI/CARDI administrative 
building at St. Augustine in Trinidad. 

3) Caribbean Agricultural Trading Company (CAr1W)
 

Under this Project AID has funued $4,225,000 in loan 

and grant funds to establish CATcO. The primary purpose of the 

program is to: 1) remove key miarketing constraints to agricultural 
developivnt; 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 complei ient regionally supported Projects, while eiabling 
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 regional institutions. Existing bilateral programs
 
in agriculture include:
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i) tie 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 conmnidities
 

necessary for a Leaf Spot Control Program.
 

2) St. Lucia Agricultural Structural Adjustiivnt:
 

The $8,000,000 grant Project is designed to assist the Government of
 

St. Lucia to 1) increase banana yields; 2) produce and market a new 

and expanded array of commodities through the private sector; 3) 

assist in improving policies and procedures for addressing major 

land tenure problens in St. Lucia. 

In addition to the above initiatives, RDO/C plans 

further bi-lateral programs 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 University of the West 
Indies (WlI). Indeed, both Projects camplement each other, and the 

success of one, will to a large extent, be dependent on the success 
of the other. CARDI is an important member of the lechnical Joint 
Action Corivittee which i- established under CAEP to provide the 

vital 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 along with CARDI, systematic 

approaches to transferring technological improvennts throughout the 

Region. 

The 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 technology 
generation and transfernce along with strengthening the 
institutional capability of CARDl will foster constructive linkages 
to expertise availaule in leading U.S. and international
 
organizatins. 
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F. Relationship with Other Donor Activity
 

Tile CARDI FSR/D Project has an important relationship with 

by the European Economic Community'sother CARDI activities funded 
Fund and International.Economic Development (EDF) from Barclays Bank 

The U.S.$4.2 million EDF Project began in October. The 
productionactivities 1) ForageProject's principal include: seed 

This is a continuation of a
and establishment of improved pastures. 


nine yenr Project previously funded by EDF. The Project will assist
 
over the
in establishing 280 hectares of improved pastures per year 


3 years. Forage seed production activities will be continued in
 
twoAitigua and Trinidad/lrobago with technical assistance funded for 

seed production agronomists. 2) Improved soil and water conservation
 

and manageient. The identification of areas with potential for
 

iiiproved water and soil management and the identification of 

appropriate consprvation, including management techniques, will be 

carried out. 3) Increased production of aroids (Tannia, Dasheen, 
part of the croppingEddoe and Arrowroot). Aroids are an important 

systeis in the Fzstern Caribbean constituting approximately 15% of 
athe carbohydrate intake. Technical assistance will include plant 

pathologist and an agronomist. 

All three sub-Projects compliment the CARDI FSR 

farmers growing the CARDI developedmethodology. For exanple, 
lisbon virus free yam in an improved crojing system interplanted 

with compatible crops under better soil managed conditi(.cns will 

combined thrust of the FSR and EDF Projects.benefit from the 
Improved forage seed distribution has begun in several of the
 

Eastern Caribbean islands which augments the crop/livestock systems 

as a farming systems coiiponent. Thfe cut and carry technique where 

the leguminous shrub Leucaena, has been planted in protein banks and 

the forage cut for livestock feed has been s',ifficiently researched 

by CARDI for farmer application. Such a systemi blends in with FSR 

and provides a high protein supplenental food for livestock with no 

appreciable capital outlay.
 

Thie Barclays Project is a follow-on to a three year effort 

in integrated lpst nvinayeixent. The Project begar, in 1981 and will 

continue through 1984. Total Project funding wi-,ounts to USS500 

thousand. Contributors to the Project include: Barclays Bank 

International, CARDI, Barbados Sugar Producers' Association and 
The Project isvarious institutions in St.. Vincent and St. Kitts. 

direct.d to improve the Region's capability to reduce crop losses 

caused by pests. Tih-e result.. of this work will have illiportant 

implications for the farming :;ystm work. Pest managenent is an 

integral part of the farming system. Pest control measures can 

greatly effect the econ(nics of production.
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G. 	 The Project Design Process
 

The CARDI FSR/D Project has been the result of a
 
collaborative effort between CARDI and Ar). The Project is
 
essentially a CARDI Project. This Project Paper is essentially a
 
CARDI docume~nt. CARDI has been intimately involved with the design 
process since its inception, with CARDI staff from all levels of the
 
organization involved in the design process. Principal staff
 
include: 

Name Position 	 Location 

John Hanimrton Weed Scientist St. Lucia
 
Richard Carew Economist Trinidad
 
Vasanthra Narendran Anthropologist 	 St. Lucia 
Laxman Singh Systems Agrononist Antigua 
Lennox Daisl-y Country Team Leader A/itigua 
Ronnie Pilgrim Country ean Leader St. Lucia 
Roger Francis Data Monitor St. Lucia 
Calixte Georye Project Leader 	 St. Lucia
 

Principal assistance in the design of the Project has come 
from the USDA's Development Project Management Center (DPMC) and 
from the centrally funded Farning System Support Project (FSSP) 
administered 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 Docurent which was approved in 
Washington during January 19.33. 

2. 	 Thfe FSSP team leader net with CARDI staff and 
developed a tentative design; plan which was presented 
to RDO/C (March 21 - 24). 

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

4. 	 Members of the FS3P tea , 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 witn which CARDI scientists 
are working (April 4-7).
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5. 	 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 
efiphasis, and research plans to develop technical
 
improvements on the islands participating in the 
Project. The workshop brought together staff trom the 
Ministry of Agriculture in St. Lucia, WINBAN, Geest 
Industries and the Caribbean Agricultural Extension 
Project.
 

6. 	 Representatives of the FS6? group and CARDI briefed 
RDO/C on the progress made in the St. Lucia worksi.op 
(April 18).
 

7. 	 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).
 

8. 	 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). 

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

10. Representatives of FSSP, RDO/C, CARDI, AIDA4 and 
USDA/DPMC drafted Project Paper (May 9-20).
 

http:worksi.op
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DETAILED PROJECT DESCRIPTION
III. 


A. Major Constraints To Be Addressed 

1. Introduction
 

meiber states annually import approximatelyCARICOM 
and beenUS$800 iillion in food and feed yrains this value has 

of most
increasing rapidly. Given the limited financial resources 


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 

supplies priceproductivity is improved so that regional are 


competitive with extra-regional sources. If the Region is to arrest
 

the existing trend of rising food iiportation and provide for its 

small and medium farmers will need to increase their
needs, 

production. To do this improvements are needed in farm production 

technology.
 

2. Ayronomical and Organizational Constraints 

Yields of most farm crops in the Eastern Caribbean are
 

low compared to known crop potentials and compared to yields in
 

other tropical areas. 'Ifie lack of disease, insect and weed control,
 

unimproved planting materials, seasonal water shortages, and poor
 

agronomic procedures result in low yields anid low productivity.
 

Animal production and productivity is low due to use of rarginal 

lands, poor nutrition, inadeo' ate husbandry practices, widespread
 

parasitism anid use of unimproved animals.
 

Although farmers are influenced by constraints outside 

their immediate control such as poor transportation, lack of 

and lack of adequate market services,effective extension services 

can bearcertain technologies, in and by themselves, be brought to 

on the farm unit to improve productivity. The drudgery and lack of 

incentives associated with farming as a livelihood has made 
However, agriculture
agriculture less attractive to younger people. 


and agri-based industries do hold potential for generating 

significant additional employment. The develolment of more labor 

efficient tools could increase farm proJuctivity, as well as, serve
 

to attract younger farmers by eliminating much of the drudgery 

associated with agriculture.
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3. CARDI Institutional constraints
 

CARDI has been successful in establishing itself as 

the predominate agricultural research center in the English-speaking 
Caribbean and has established in-country research and development 

small island states of the Eastern Caribbean.
capacity in the 

However, a series of institutional constraints remain to be resolved
 

if CARDI is to succeed in becoming a cost effective instrument of 

agricultural technology development. A nunber of these constraints 
were identified during the in-depth evaluation of the CARDI Small 

Farm Multiple Cropping Systens Research Project (SFMCP). Tlese 
constraints along with recommendations were further examined in the 

detailed CARDI Management Audit. Whtile 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. 

lthese institutional constraints revolve around CARDI's
 

management, financial and administrative support systems for on-farm 
research efforts. For exampie, current financial controls are very 

weak and financial information required for management 
decision-making 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 management area, CARDI has specific
 

additional technical staff requirements which need to be addressed 
to complement its existing capability. 

B. CARDI: Farming Systems Research And Development Project

(FSR/D ) 

lhe CARDI FSR/D Project is designed to address the most 

significant agronomic, organizational and institutional constraints 
to increasing 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 meirder countries. Project activities will take place in the
 

following bDC's over a five year period: lt. Kitts/Nevis, Antigua, 
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 geographic tocus for two 
principal reasons: 1) Under SFMCP, CARDI has gained considerable 
knowledge and institutional support in conducting its on-farm
 
research programs in the LDC's. It seems only logical to continue 
CARDI's Farming Systems Research Program 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 is
 
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 imthodology 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 reconmendations of the Special Meeting 
of the Standing Coiwnittee of Ministers Responsible for Agriculture 
held in Barbados during the week of May 9-13, 1983. At the umeeting,
 
the Ministers confirmed their support for the CARDI mandate, and 
noting the weaknesses of CARDI, directed that the recoi~mendation 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 Comnittee. 

C. Project Objectives
 

1. Goal and Purpose
 

Tle goal of the CARDI FSR/D Project is to improve the 

economic and social well-being of small and medium connercial farm 
households in CARICOM countries through an increase in the 
production of agricultural corInodities and the generation of
 
agricultural employment. 

l1e Project's purpose is to develop an effective and 

sustainable Farming Systems Research and Development Program (FSR/D) 
in CARDI that is 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 effortb 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 

upon CARDI's current capacity so that by Project-end CARD1build 
will have the management and organizational resources to sustain its 

overall small farming oriented research program. 

2. Enu of Project Status
 

Tle Project's purposes will be achieved when the
 

following conditions are present:
 

a) Up to 15 percent of the participating country 

farming households in the appropriate recoirnendation 

domains will have adopted FSI/D generated
 

technological iimprovements. 

b) The Ministry of Ayriculture Extension Departments 

are supporting FSI/D effort by continuing to provide 

staff and by conducting mass technology transfer 

campaigns for proven technological improve1Knts. 

c) Farm level information generated is being used by 

and is having a substantial influence on the policy 

making and Project planning/im plementat ion of 

participating country public officials, donor 

organizaLions and private enterprises. 

d) CARDI's regional and international iiioge in 

adaptive research will improve as evidenced by country 
requests for FSR/D research and international 
invitations to describe the FSIVD ietliodolcsjy and 
experience. 

e) CARDI, by decision of its Board of Directors will
 

be core funding the FSIVD program staff at 
headquarters, sub-reyional and country levels. 

3. Outputs 

r'liree inter-related outputs will result from the 

Project: technology generation, technology transfer, and 

institutional strengthening. 

a) CARDI will refine its F.S/D inethWology arid 
develop a minimum of 42 economically viable farm 
tested and validated technological improvements in 
crops, livestock and crop/livestock combinations.
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b) CARDo will establish a yten-atic approach to 
technology transfer# whereby, in cooperation with 
extension services# technological ioprovements can be 
rapidly transferred to farmers.
 

c) CARDI's organization and anagement, systems will 
be strengthened to a point where it can effectively
impleent the F8H/D Project and supi rtn the

conin atonoA-pr ctii8d7 Research
and Developmnent Program, as well as, its other
technical programs. 

D. Detailed Project Description 

1. CARD! Faming Systems Research ethodol 

Improved technologies that can be transferred readily
to sall and medium farae has proven time consuming and
ineffective by traditional agricultural research and transfermethods. Known inproved agricultural technologies that can take
into consideration the irovements a small farmer is willing to 
accept aid to incorporate into his environment can improveproduction and productivity. 

food 

Food production can be iqproved by two methods (a)
increasing production per unit of cultivated land and or by (b)increasing the amount of land devoted to agricultural production.Since arable agricultural land is limited in the astern Csrbban#increased production can only occur by improving productivity per
unit of land over the long-term. 

Farming Systems Research (Frfl) is methodology which
views the farm or production unit in a coPqrta.nsive manner andtakes into consideration the rural household constraints to
production. the FR involves the farmer, research personnel and
extension services in an inter-relatedg, mutually reinforcingapproach to identifying small farm production constraints and serves
to communicate collectively small farmer needs and goals. 

Traditional research methods still figure importantlyin the FUR methodology since a backlog of research information isneeded to be fed into the on-farm FSR system. By involvingextension services in the FSR system, learning and cunication of
improved results by extension agents# can significantly decrease the
time span for information transfers to a wider group of farmers. 
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FSR activities can, likewise, be tied into other
 
ccmumodity research prograims by reinforcing linkages 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 a change in agriculture 
cropping systems is a major change in agricultu, : policy and 
promises to utilize sugar cane land more efficiently tlian solely for
 
a mono-culture system. 

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

Endogenous 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 is, therefore, a unique and siq;nificant process in methodology 
involving farmers, multi-disciplinary teams of researchers and 
extension personnel. Improvements in the bio-technical farming 
systems in which large groups of farmers can accept and apply in the 
shortest period of time possible is FSR's goal. 

qhe FSR approach moves through tour general stages of 
research involvi-ig eleven basic steps: (1) the descriptive stage 
includes: area and target farmer selection, initial reconnaissance, 
specific problem focused surveys, field station research, or-farm 
prcxJuction system analysis, farm studies and island studies; (2) the 
O]esign stage includes the design of alternatives; (3) the testing 
stage includes: on-farm testing of alternatives and on-farm 
validation; the tran.;fer stage includes: applicability testing. 
'Ilie basic CARII FSR methodolojy is rmore thoroughly discussed in 
Tlchnical Annex 1: (p 27-36). 'lUle stages and steps de,;cribed are 
sunmrized in Table L. 

2. 'iXcchnoloqy Generation and Transfer 

a. W-chnolojy Uneration 

ie lect ion criteoria an agricultural sy;teLems thal 
CARDI will work on durinij hw Iite of Project are exhaustively 
detailed in Tochnicat 1 uinex ;. (pp 41-59) 'ilie following outlines 
the research pr ior ili ,,, which have been identit ed and the renults 
anticipate] by the Project on an individual i:sland ba in: 
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a) Antigua: CARDI will focus efforts in
 
Aitigua on v-qetable based and cereal and grain legume production
 
systems. ii. 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
 
yielding cultivars of tomato, squash, sweet pepper and eggplant and 
integrated pest and disease management. In cereals and legunes, 
work will include intercropping and relay cropping of cereal/legume
 
combinations (especially corn and peanut) and the use of short 
duration, photo insensitive varieties in order to achieve year round
 
production. Tle work is expected to result in at least seven
 
technological 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 legunes. The work will include the 
production of grain legumes on fallow land and on intercropping of 
sugarcane and grain legumes (particularly peanuts).
 

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

On both St. Kitts and Nevis, CARDI will work 

on mixed root crop/vegetable cropping systems. The objective is to 
reduce imports. Llie work will include testing alternative 
manayeniet techniques, integrated pest control and- screening of 
improved cultivars. The work on these islands is expected to result
 
in at least five technological improvements.
 

c) Montserrat: CARDI plans to work on
 

vegetable based production systems. The objective will be to reduce
 
imports by producing year round. Ifie work will include an
 
evaluation of the management system for year round production,
 
cost-effective pest and weed control and the introduction of new 
cultivars of 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 evaluintions of 
WI14BAN recojinendations on bananas because the Montserrat Ministry of 
Agriculture has extremely limited research capability. 
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Between the vegetable and cotton/grain 
legume work it is anticipated that at least five technological 
iiiprovement will result by year five of the Project.
 

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

On the yam/aroid/legume system, CARDI plans 
to introduce virus free yam cultivars, improved strains of tannia, 
testing various species of legumes and different levels of
 
fertilization. On the vegetable/poultry-swine system work will
 
include the introduction of high yielding varieties of cabbage, 
tomatos and carrot; improved livestock ranagement 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 already 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 improvement in all applicable recoriiendation domains.
 
wo 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: 2lie research priorities 
identified for Domirica include banana-aroids/swine and
 
vegetable/poultry. In both systems, the objective is to reduce 
imkports. In the banana-aroids/swine systemi, the testing program 
will be very similar to that described for St. Vincent. In the case
 
of the vegetable/poultry system, CARDI will work on improved 
planting materials, control of diseases (particularly cabbage and
 
tomato) and improved poultry strains and management practices. Ibis 
work is expected to result in at least six technological
 
improvements by the end of the Project. 

y) Barbados: The coordindtion of the 
development and production of animal livestock feeds on several ot
 
the islands will be carried out from Barbados. 1he production of 
high carbohydrate energy extenders such as cassava and other root 
crops which can be substituted tor imported feeds will be tested in 
poultry, swine, sheep and cattle.
 

Improved cassava cultivars will be 
interplanted with grain legumes such as cowpeas and pigeon peas 
which could give the farmer a cash crop as well as a higher 
nuttitional diet. Prototypes of solar driers already tested in 
Belize will be tested by CARDI in Barbados, St. Vincent, Antigua and
 
St. Lucia for drying root crops and such animal waste products as 
slaughter and fish wastes. Four technological 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 generally work being conducted by the sub-regional support 
staff. Ilie social scientists on the FSR/D tean will be gathering 
and analyzing data on each island related to marketing, credit and 
input availability, as well as, benefit-cost analyses on each 
production system being testing. In 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 technological improvenents.
 

Other CARDI scientists will be working on
 
various aspects of livestock research. ihiese include a primary 
focus on alternative energy ard protein supplies aimed at reducing 
production costs. Research on improved breeding may also be
 
undertaken.
 



In any technology generation effort, 

adequate of essentialavailability of supplies appropriate inputs is 

to ,.chieve acceptable adoption rates. CARDI has a capacity to 

procuce some seed any plant material. This material is produced in 

CARDI laboratories and/or research stations. When the volume of 
CARDI will encourage andmaterial requirements is great enough, 


assist CAT(D and other private sector entities to contract for seed
 

multiplication with individual farmers.
 

Some of the FSR/D work will le based on 

seed stock since certain vegetables cannot be multipliedimported 
In the case of these seeds and otherunder local conditions. 


imported inputs, CARDI will work closely with importers and
 

distributors to assure the availability of ample supplies.,
 

b. Technology Transfer
 

toThe FSR/D Project has particularly strong ties 

the Caribbean Agricultural Extension Project (CAEP) with the
 
caplementUniverlity of the West Indies. Indeed, both Projects 

of one, will to an extent, be dependenteach other, and the success 
on the success of the other. CARDI is an important member of the 

Joint Action Committee which is established under CAEP toTechnical 
provide the vital 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, along with 

approaches to transfering technological
CARDI, systematic 

improvements throughout the Region. 

The CARDI initiative cannot be successful without 
and extension
1) the cxoperation of the extension services 2) 


services which are adequately organized, trained and equipped to 

with is to level CAEP iseffectively work farmers. It this that 

working.
 

In order to be effective, extension must have a 

constant flow of farm generated technologies and flow of reliable 

The development of a strong research organizationinformation. 

without an effective extension transfer capability will soon lack 

vitality and purpose. Research and extension are highly related 

functions which have the potential for auqmenting mutual support for 

their respective organizations. 

Farming systems research is a "hanls-on" approach 

for technology qeneration. The research investigator, extension 

agent arl farmer learn in this process by mutually doing arl 

carryihg out the on-farm experin'2nt s. The extension agents' 
process, insuresinvolvement at an early stage of the generation 

ary] confidence for extending the informition resultsfamiliarity, 

develope' I.
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'Itie 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 change 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 
coinercial sources; detailed information on the techniques to be 
tested; and backstopping throughout the exercise should problems 
arise.
 

The transfer of technologies generated 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 extensioa takes over completely. A gray line
 
exists in this technology transfer 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, have proven effective methods for technology transfer in the 
LDC's. A farmer will accept a recorended 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 farhers and neighbors. 

A group of training programs are planned to 
coordinate the Caribbean Agricultural Extension (CAEP) and CARDI. 
CARDI will train extension agents 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 
tzese 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 be 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 been carried 
out. Recomnendation domains and grouping of homogeneous farmers 
with similar constraints 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 farmers growing the same crops under the same 
agro-ecological systems, trials may be urderway at different steps 
in the research process, perhaps on different crops or the same 
crop(s) dependin on the improvement being carried out. 

The TIF, at first, will include a 
clescription and analysis of a qiven farmer's agricultural system. 
As the research process proceeds, additional information is added, 
qiving the results at each step which will justify the process to
 
continue for that particular on-farm improvement.
 

Sin,e there is a tremendous backlog of
 
"shelf" technology which is known and appreciated by agricultural 
scientists, the FSR methodoloqy may be initiated at whatever step
 
the FSR team considers applicable. The on-farm trials utilizing a 
tested tomato variety, for eximple, 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 bginning with on-farm testing in the
 
production system. The experience of the FSR team in making these 
time saving, practical decisicns will tend to produce technological 
improvements which speeds up the entire process. 

The decision to continue a particular 
research approach will depend necessarily 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 nr dliscontinued. 

CARDI will conduct annual planning workshops 
during which the work corducted 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 farming 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 been well documented, CNRDI will hold a workshop for FSR/D
staff to discuss and refine them, as well as, to disseminate the 
methods to all members of the staff. The TIF formats will also be 
discussed and revised at this workshop. This will be followed by
the second annual planning sessions where detailed work plans for 
1985 will be developed. During the second year, 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 secondl yea r. 

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 long-term Farming System Specialist (FSS), 
to be provided under the Project, will assist CARDI in much of the 
work described. The F&S will be located in St. Lucia and will work 
closely with the CARDI project manaqer. 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 establishec] for each of the participating 
islands. The FSS will be assigned to the Project full time, for 
approximately three and one half years. 

Extension will be involved in the FSR/D 
process beqinning in step one b-ecause of their knowledge of 
conditions. Their in)ut into the generation of technological
improvements beccrnes more important in the design of dlternatives 
stage. CMRDI will involve the agents at this stage largely as a 
sounding hoard regarding the alternatives bein considered for a 
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particular farming system. The extension agents will participate in
 

the on-farm testing 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 technology. It is also at this stage where the critical
 
decision is made regarding the appropriateness of the technological 
innovation. After this stage it is turned over to the.extension 
service for wider on-farm applicability testing. If it is 
successful at this stage, the extension service will then develop a 
mass campaign 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 reconiendation domain to 
another. This may be on the same island or among 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 technology generation and 

transfer coirponent 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 iixst iritortant 
indicators of output will be the refinement and widespread use of 
the FSR/D methodology. CARDI will also train both in formal 
workshops and on-the-job at least 50 percent of the Ministry of 
Agriculture 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. In addition to technical improvements, 
CARDI will also have a number of discrete production sub-systems 
which have reached particular stages in the FSR/D methodological 
framework. 'le 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 by 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 nurmbe&rs 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 
personnel in each of the participating islands in FSR imethodology 
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 technological improvement will increase. In a very 
real sense, all of the staff involved in the FSR/D program will 
benefit professionally.
 

Tie ultimate beneficiaries of this Project 

will be coiiuercially orientated small and medium sized farmers. 
This group constitutes the largest private sector group in the 
Eastern Caribbean. By the end of the Project over 3,000 farmlers 
will have already participated in the technology generation 
process. CARDI has been limited in its outreach aimed specifically 
at th'c private sector due to a limited research base, and the 
absence, in miny 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 following ways: 1) Members of private sector organizations, 

will be involved in research planning and evaluation activities 
which will form a critical elenent of the Project. Annually, CARDI 

will develop country research plans. CARDI will form Country 
Planning and Evaluation CXrmittees, which will be made up of 

relevant public and private sector organizations. 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. Ryr 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 iirlications 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 EXPLORAL0RY ON-FARM ON-FARM APPLICABILITY MASS 
EXPERIMENTS TESTING VALIDATION TESTING TECHNOLOGY 
(STEP 4) (,TEP 9) (STEP 10) (STEP 11) TRANSFER
 

EXTENSION
 

(Numbers are cuuulative as of year end)
 

Phase 1-1983
 
(Actual) 8 10 

Phase 11-1984 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 warny teams will have at least one Ministry of Agriculture staff 
assigned full time to the Team. Country Teams in Dominica, 
Montserrat, St. Lucia and Antigua will be supplemented by four Peace 
Corps 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 total cost of 
country team operations (with the exception of MOA staff meiier 
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. Lucia and Antigua. 
These specialists give back-up support to country teams and serve on 
a "pool of FSR experts" to CARDI mneiier countries. Current 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, a horticulturist, an animal
 
science specialist, an agricultural econonist and an agricultural
 
engineer. All technical specialists will be stationed at the
 
sub-regional offices located in St. Lucia and Aitigua. 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 time 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 its technical specialist staff significantly until the 
second year ot the Project, after management systems have been 
established and workplans finalized. 

2. Eui ilnt and Supplies: In addition to 
adbninistrative costs, (rental of oL.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 
Annex G. (pp 97-1U1). A Suminary of equipment and operational costs 
include: 
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a) Field and laboratory equi~xelet for 
country research programs and for Barbados' CARDI unit participation 
in the livestock feeding program; 

research 
Barbados; 

b) Plant 
costs for island specific 

materials, 
resch 

seeds and other 
program including 

provided. It is 
c) 

anticipated 
Eight 

that six 
Project 
of these 

vehicles 
vehicles 

will 
will 

be 
be 

pick-up trucks assigned to Country 'Deams in eich of the six 
participating LDC's. A pick-up truck will also be assigned to the 
CARDI unit in Barbados to be used in conjunction with its livestock 
teeding program with the Ministry of Agriculture. In addition, a 
vehicle will be provided for the CARDI regional office in St. Incia. 

d) 'llhe ,-'velotclent of a micro­
computer systen will be funded under the Project. 'llie location of 
the system will be determined during the course of iiileventation, 
but it is currently envisioned the system will link CMDI offices in 
ITinidad, St. Lucia and Ntigua. 

3. Field StaLionujjracdin j: CAJI)I's two 
field stations in St. Iucia dud in Atigua will be ujljraded. 'The 
field stations will also provide for the office sp,ace of the country 
teams in the two respective countries. All) will lund the cost of 
renovations to buildings ind ulxjrading the f aci Ii|es,; to iatkc them 
compatible with FSR resear, a needs. CAD)l will lulld the opelaLtional 
costs of the two stations. 

4. 'ltaining and '11hchnica l k;sitanc,: 
Considerable trainin~j and technical a!;;.;itance will be requir-eI 
under the Project, a iire detailed d"c"Cription of tLhe isouLce.n and 
activities to be undertaken isn included ill the Training and 
Technical Asistance ection. 

3. CADI: Ins-;titUtiont |l Srengt.helripin 

We of tLhe ma jor dcc(ltipl :o nimnt:o e_1 t mnalI Farm 
Multiple Cropping ,to,:;teeach PrO c OCW11s1 tl.. iiiltat ion of 41 
more decentraliz 'd and ahitLive r .,eoart h ucus. within CAVDI. 'Iblin 
decentralizationu is coi i jtelft With CADl ':; ovotall likinldate and wau 
strongly endorsed by Lhe atnditlJ Cu11lit tee of Nmi nte.l at their 
meeting ill May, 1983. 
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CARDI still lacks the financial base and the
 

organization and management required to sustain a productive 

research system. As detailed in the CARDI Management Audit, CARDI's 
of the growth of the
problems are a result, in many ways, 


of its growth, the developient of crucial
Institute. Because 

operations
administrative systems needed to support its technical 


have been ineglected. 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 management
 

systems. Including: lack of personnel management and financial and 

accounting systems; administrative and office procedures; and 

Project preparation 6ud evaluation capabilities; 

3) Lack of a determined and consistent approach in 

carryin(j out its objectives. 

'lle Standing CuHmnittee of Ministers has endorsed the 
CARDI torecominendations of the Managennt 1;Mdit and has directed 

begin implementation of several of the Audits recomendations. 

'hlie FSR/D Project will assist CI4DI, through training 

and techi.ical dssistance to strengthen man"l of the management 

support systems identified in the Audit. Since iiany of the 

managy(ient areas will cut across the CARDI organization; assistance 

will not be narrowly focused on the FSR progr.mn as such. Therefore, 

a inulti- lhased approach to institutional develoinent will be 

incorporated. 1) T|he Project will strengthen CARDI's ability to 

pertorm farming systems research in the Eastern Caribbean. This 

will entai I the ievelopimnt of appropriate organization and 

management systems within the CARDI FSR Program. 2) 7he Project 

will develop and strengthen crucial organization and management 

systns which are needed to supxrt CARDI's technical p-ograms 
will strengthen CARDI'sacros.r the boa rd. 3) 'The Project 

international image and instill a higher degrce of professionalism 
aimng CARDI staff. 

'1lie following outputs are exlpcted: 

1) App}jropriate procedures will be developed withir. 
CARDI to eff(-ctively adiiirinster an expanding FSR Progran, including, 
fiiancial control, program planning, and evaluation. 

2) Alprouriate CARDI organization and management 
systems will be developed. 'lliese 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 implementation of 
finance and accounting systems by the end of August 1983. 

U) Work programs will also be established in 
the following areas by the end of 1984. 

- T'ie development and implementation of a 
Project management and documentation 
system; 

- Mhe establishment and implementation of 
Project preparation and evaluation
 
capabilities.
 

3) A Research Advisory Board will be established by 
hmid-1984. 

a. Project Activities
 

i) Proect Management: Effective Project
 
management will require the estabiishment of effective financial
 
planning, financial reporting and evaluation proct-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, recormndations were made concerning 
financial controls for the CARDI FSR/D Project. 2iese 
recommendations are contained in Administrative Annex H (pp. 
139-144). Technical assistance will be provided to CARDI to 
establish appropriate financial systems an0 train staff in the 
implementation of these systems. 

Specitic area of improvements include:
 

1. General and N.Iministrative 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.
 

c) Reimbursements will be made based 
on monthly expenditure statements. 

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 member 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 expenditure 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.
 

Formal bank reconciliations 

3. Individual Country Procedures 

a) Separate bank accounts for Project 
funds will be maintained in each country participating in the 
Project. 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 
Manager.
 

Other areas will be addressed through a 
series of workshops and through technical assistance to be provided
under the Project. The first workshop will be a Project Management 
Workshop to be held early in 1984. This workshop will assisL
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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
 
management systems and finance and accounting 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 seting 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 as, the CARDI accounting and management systems 
being 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 
workplans. lhe 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 individual to 
assist CARD1 for intensive short-term periods over the life of the 
Project. The RW4S will be required to spend extensive periods in 
Trinidad and other CARDI meaber 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 strengthen 
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 coimnunity. 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 expected that the RAB will be 
formed by mid 1984. It is anticipated that yearly meetings will be 
held in one of the participatrig 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 CARDI'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
 
iiiPortant coritributions to FSR technology. 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 conuilunity. 

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 reconmendatioris 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. IIiat is why it is essential that direct 
responsibility for 
Executive Director. 

this aspect of the Project lies with the 
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The CARDI PLoject manager will be directly 
responsible for establishing all Project specific management systems. 

v) major beneficiaries: ale major benefi­
ciaries of this set of improveiaents will be the core staff of CARDI 
at the central, sub-regional 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 upgrade the administrative capabilities of the Country Team in 
order to effectively administer Project management systems. In 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 during the first 
year of the Project. CARDI will assume full financial 
responsibility for 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 TPechnical Assistance 

1. Training
 

Three types of training programs are envisioned 
under the Project. The first are arkshops which will cover Project
 
management, program development and FSR/D planning and 
implehentation areas. The workshops will involve CARDI staff, MOA 
research and extension personnel from both the LDC'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 developing countries outside the Commonwealth 
Caribbean. 
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a) 	 Workshops
 

Thie first workshop will be devoted to the 
development of Project managem1int 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
 
methodology and the TIF formats, and plan the activities of the 
following 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/planniny 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 among scientific disciplines

3. 	 Coordinate work with extension and other
 

collaborating public and private agencies
 
4. 	Action-training in technical and Project
 

management 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. 	 Program and support discipline
 

representatives as pertinent

4. 	 Extension agents that collaborate with the 

country farm level team
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5. 	 Extension management
 
6. 	 Personnel from other collaborating
 

institutions
 
7. 	Representatives of CARDI top management.
 

Regional Level
 

1. 	CARDI Executive Director
 
2. 	Director of Research and Development
 
3. 	 Director of Finance and Administration
 
4. 	FSR/D Project Manager
 
5. 	Other related FSR/D persons
 

Chairman of Review arid Planning Workshops 

1. 	 National level - Ountry Team Leader 
2. 	Sub-regional level - Sub-regional Head of Unit
 
3. 	 Regional level - Project Manager, working with 

the CARDI Director tor Research and Development. 

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

CARDI and extension will jointly conduct
 

three workshops/seminars for research and extension personnel from 
other CARDI member countries and non-member countries. Ile purpose 
of these sessions will be to expose these individuals to the FSP/D 
methodology, program successes and specific technological 
improvements which may have region-wide applicability. These will 
enable CARDI to have a broader and more cost effective FsIVD protjra, 
influence. 

b) 	 Short .uurss an. Iiiteritational Conferences 

It is anticipidted that there will be need 
ror some of the technicil stif( to ,ittelid forwtl short courses. 
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These courses are offered by many of the international research 
centers, U.S. Universities and the USIA. 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 is 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 farming 
systems specialist will reside in St. Lucia. The advisors principle 
duties will be: 

a) Assist the Countty Teams and the 
sub-regional 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 
workshops and seminars. 

and contribute to the Project 

d) Assist in 
technical assistance requirements. 

identification of short-term 
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e) oordinate 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 
inlemientation 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 short-term technical 
assistance; 

d) Assist in the formulation of annual
 
workplans;
 

e) Provide short-term assistance as appropriate.
 

Short-Terni 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; 

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

- Soil and water conservation and management in a 
farning systems context; 

- Design and conducting of Project workshops; 

- Management information systems; 

- Micro-computer systems. 
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ii)CARDI Organization and Management Systems
 

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

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

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

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

3) Clerical and paper work system.
 

4) Obranunication and management 
information systea. 

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. Tie Project Organization
 

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

le Manager will be appointed on a full-time basis for
 
the duration of the Project and will have overall responsibility for
 
managing, supervising, monitoring and reporting on relevant Project 
related activities. Working with the long and short-term
 
specialists, the manager 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. T1he Manager will be responsible
 
for maintaining 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 managelient and inter-island
 
coim unications. Th1iis person wiUl be assisted in developing Project
 
inplementation and ianagement systems by CARDI headquarters staff
 
and external program/Project management consultants. 

The E::ecutive Director of CARDI will be responsible 
for the CARDI institutional strengthening program. The, Executive 
Director may delegLte 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 least initially, will rest with the Executive 
Director.
 

Two sub-regional CARDI Project support units will be 
established, one for the Windward islands in St. Lucia and one for 
the Leeward islands in Antigua. 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-environniental 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 meibers from both tne Ministry 
of Agriculture the private sector and the representatives of the 
Caribbean Agricultural Extension Project. The CT's will employ a 
participatory approach to involve farmers and other key private and 
public local organizations in the FSR/D process.
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The Parent Organization (CARDI)
 

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

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

The total cost of the CARDI Farming Systems Research and
 
Development Project is C]2,100,000. AID will contribute t7,000,000
 
in grant funds. CARDI will contribite t4,220,000 atid R-irticipating
 
countries an additional t880,000. Inflation is calculated at 10%
 

compounded per year and is incorporated into the budget figures.
 

AID
 

The AID contribution will consist of furnling certain lcal
 

currency costs (V,085,000) an] all foreign exchlanqe costs
 
with the Project. Detailed cost estimates
(t2,915,000) associated 


are contained in Annex G. SunTlary cost estimates are as follcws:
 

AID Contributions
 

1. Personnel Costs (M1,890,000) 

AID grant furds will Ix usel to furd the following 

personnel costs on il Oecreasirng Ibasis over the lift, of the Project: 
or1) ten technical spe1 cial its to bV statIlol d in St, l.Aia 

Antigua, 2) cx)untry team iw'mhers w) are rtnt fuzihI |I V ivliviual 
St . Mciaiant,countries, andI 3) imnnaqen it urqprt. rozt s for 	 the 

fNt) for t' firstAntigua rxqiormil offices. In additiwn, %1; will 

year of the proje' t, admi ni st rat iv,- assi rtant , arm qn,'l t o each 

country team. 

2. Fzprvnt al l ij: (t'l'llO,(X) 

AID will fund the followiy	nt equipw'vnt arvi mIppltent 1) 
in St. Alcia a O Ant iqtv, &rloffice equipment for roqiornl offices 

country team offices, 2) up to t-108,O00 for viicro--coriiter flytems 

for up to three itlarvin. Coet ,.-itiriates" itlo-i futwis for throe 

unitu, three hac'k-up units ati oft -ir,,, 3) lIi ratory ,-piilv int, 
field (pljiplment antl .xpe-ri vm-t.a I materina Ii avl olulji ()I- t h, life 

of the Proj,,ct, 4) eiqht ,-hiclet ilg'llitil iix plck-tq t rt 'A. for 

each cuxntry t am, a pick-qi) t ru(k for the (MI)l tal t ii 1-ulltdv, to 

be used in conIjunct ion with livest(k f.elitorl lr 'lram, n iv an 

addition-al vehicle for tle (7R) rf.qion(,t-l ,offlit, il St. IAcia, 5) 

field stat;ion renovation, anil *'quijir,'nt f(or t u))(f (W)DI rs inat lcits 
in At liquti.at Un Reno.:rco in St. lAKia a t lTkttys Il'JWI 
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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 deiclining basis for the life of the 
Project. AID will fund all on-farm research and on-island travel 
costs (gasoline, oil, and maintenance for project vehicles) for the
 
life of the Project.
 

4. Reqional Travel (t400,OOO)
 

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

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

tl,430,000 is budgeted for the following technical 
assistance: 1) 27 person months of a Research Management

Specialist; 2) 42 person months for a loin-term Farming Systems 
Research Specialist; 3) 36 person months of short term assistance.
 

tIO0,000 is budgeted for short term assistance for the 
development and implementation of a CARDI institutional
 
strengtheni ng 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)
 

Funds 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 increasing basis, rental,
 
utilities and office supplies associated with the St. Lucia and 
tntigua 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 menier of each country team.
 

2. 9perating Expenses ($110,000)
 

'Te 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 1
 

SJMMkRY COST ESTIMATE AND FINANCIAL PLAN 

(usO0O) 

AID 

I. Personnel Costs 

Technical Specialists 
Country Teams 
Management Support 

II. Fquipment and Supplies 

Office Equipment 
Micro-Computer 
Laboratory Equipment 
Field Fquipment 
Plant Materials/Supplies 
Vehicles 
Field Station Development 

III. operating Expenses 

Administrative Expenses 
Research Expenses 
On-Island Travel 

IV. Regional Travel 

V. Technical Assistance 


Farming Systems Specialist 

Research Management Specialist 

Short-Term Assistance 
O&M Design and Implementation 

Specialty Assistance 

Audit 

Workshops 

Micro-Computer Systems 

Research Advisory Board 

Other Specialty Assistance 


VI. Training 

Short-term 
Workshops 

Conferences 


VII. Evaluation 


TOTAL AID 

FX 

-

-

-

705 

74 

108 

48 

275 

-
100 

100 


-


-

-

-

-


1,720 


500 

400 

530 

290 


(60) 

(50) 

(80) 

(100) 


190 


100 

90 


300 


2,915 

LC TOTAL 

1,890 1,890 

725 
950 
215 

725 
950 
215 

405 1,110 

-
-
-
-
305 
-
100 

74 
108 
48 

275 
305 
100 
200 

950 950 

250 
500 
200 

250 
500 
200 

400 400 

240 1,960 

100 
140 
(IM) 

(100) 

50U 
400 
530 
100 
430 
_w) 
(60) 
(50) 
(80) 

(200) 

200 390 

200 
100 
200 
90 

- 300 

4,085 7,000 
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TABLE 1 (CONT'D) 

FX LC TOrAL 

@.RDI 

I. 	 Personnel Costs 3,240 3,240 

Core Staff 644 644 
Technical Specialists 	 - 938 938
 
Country Teams - 1,150 1,150 
Management Support - 508 508 

II. 	 Operating Expenses - 880 880 

Administrative Expenses - 330 330
 
Field Station Operation - 550 550
 

III. Regional Travel 100 100
 

TOTAL CARDI 4,220 4,220
 

Host Governments
 

I. 	Personnel Costs - 770 770 

Country Team - 770 770 

II. Operating Expenses - 110 110 

Administrative Expenses - 110 110 

TOTAL HST GOVERN0TS - 880 880 

AID 2,915 4,085 7,000 

CARDI - 4,220 4,220 

HOST GOVERNMENTS - 880 880 

TOTAL 2,915 9,185 12,100 
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TABLE 2
 

oDSTING OF PROJECT aTPUTS/INPUTS 

(us0oOO)
 

TECHNOLOGY 
GENERATION & INSTIIUTIN
 

P1DJECr INPUTS 

AID
 

Personnel Costs 

Equipment and Supplies 

Operating Expenses 

Regional Travel 

Technical Assistance 


Training 


Evaluation 

TOTAL AID 


CARDI
 

Personnel Costs 
Operating Expenses 

Regional Travel 


TOTAL CARDI 


Host Governments 

Personnel Costs 

Operating Expenses 


TOTAL HOST GOVERNMENTS 


GRAND TOTAL 

TRANSFER BUILDING TOTAL 

1,845 45 1,890
 
1,000 110 1,110
 
950 - 950
 
300 100 400
 
980 980 1,960
 
190 200 390
 

- 300 300
 

5,265 1,735 7,000
 

2,816 424 3,240
 
665 215 880
 
50 50 100
 

3,53]. 689 4,220
 

770 - 770 
110 110
 

880 880
 

9,676 2,424 12,100 
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TABLE 3 

PROJECTION OF EXPENDITURES BY FISCAL YEAR 

(ustoO0) 

FY 83 FY 84 FY 85 FY 86 FY 87 FY 88 qTAL 

Personnel Costs 45 675 590 440 140 - 1,890 

Equipment and 
Supplies - 524 339 108 97. 42 1,110 

Operating Expenses - J60 225 220 195 150 950 

Regional Travel 5 90 90 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. Tlus, the intent of 
this Project is not to begin something once the implementation phase 
begins, but rather to elaborate, refine,and adapt a more efficient 
and farmer-responsive methodology 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 imediately and be 
rigorously executed. AID and CARDI staff plan to continue their 
close working relationship over the coming months in order to assure 
that this is done. 

A. 	Detailed Project Schedule
 

Tule implementation plan follows the principle that the 
"level of planning detail should be consistent with the level of 
certainty of occurance." Tlerefore, 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 replanning sesssions, and these sessions are an integral part of
 
the Project.
 

1. 	Project Start-Up Activity Schedule
 

Action 	 Timing Responsibility
 

1. 	Short-list Title XII
 
institutions July RDO/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 O1 Systems
 
Design and Implementation August CARDI
 

5. 	 Assign staff to work with
 
O&M Tchnical Assistance August CARDI
 

6. 	RFTP's sent to short­
listed Institutions August 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. O&M Systems Design in Place Decenber 	 CARDI/WNTRACiOR 

1984
 

11. 	FSR Advisor arrives St.
 
Lucia January TITLE XII
 

INSTITUTION 

12. Senior Research Management 
Advisor arrives Trinidad January TITLE XII
 

INSTITUTION
 

2. 	 Project Operation Schedule
 

Action Timing 	 Responsibility
1W4-­

1. Development of FSR
 
Methodology 	 Septeiiber CARDI 

2. 	 Transfer approach 
developed October CARDI/MOA/CAEP 

3. Procurement for ajuipment 
initiated January 	 CARDI/
 

CON RACTOR
 
4. Project Management Workshop 

held 	 February CARDI/
 
CONRACTOR 

5. Project Planning Workshop
 
held 	 March CARDI/ 

CONWIAICOR 
6. 	On-Farm 7tistin(J of TIF's May/Onitinuing CARDI/ 

CONtRACTOR 
7. 	Administrative System in 

place May CARDI/ 
C)NTRACTOR 
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Action Timing 	 Responsibility 
1984
 

8. Project Evaluation Workshop
 
held June CARDI/

MNIRACIOR 
9. Workplans submitted and
 

approved 3rd. Q. RDO/C/CARDI/
 
(DNIRAClOR 

10. Micro-computer system 
installed 	 3rd. U. CARDI/
 

NMIRACLIUR 
11. 	Personnel System in place 4th Q. CARDI/ 

CONTrACTOR 
12. RAB is instituted 4th. Q. 	 CARDI/
 

CONrIRAC-IOR 
13. 	 Extension Training 4th. Q. CARDI/ 

CONTRACIOR 

1985
 

1. 	Applicability Testing of
 
TIF's ist. Q. CARDI/
 

ONhNRACTOR 
2. Project Planning Workshops 

held 	 2nd. Q. CARDI/ 
CDNTIRACTOR 

3. Workplans submitted arid
 
approved 3rd. Q. CARDI/


OOIq'rRACioR 
4. Mid-erm Evaluation 3rd. Q. 	 RDO/C/CARDI/


CON TRACIOR 
5. All O& Systems, tested 

and 	 functioning 4th Q. RDO/C/CARDI/ 
WNIRACTOR 

1986
 

1. 	Applicability Testing 2nd. (j. CARDI/ 
CNOMRACTOR 

2. 	 Extension Training 2nd. Q. CARDI/ 
CONTRAC7OR 

3. Workplans submitted and 
approved 3rd. Q. CARDI/ 

CONTIRACIOR 
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Action Timing Responsibility
 
1987
 

1. Extension Training 	 CARDI/

OJNTRACTOR 
CARDI/
2. Workplans Submitted 

OJNTRACTOR 

3. 	 Technological Improvements 
validated CARDI/ 

CONTRACTOR
 

1988
 

1. Technological Improvements 
CARDI
validated 


2. More transfer caTpaigns held 	 EXTENSION
 
3. Final Evaluation 	 CARDI/RDO/CCONIRACTOR 

B. 	Project Managenyent 

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

A Project Manager will be appointed and be delegated 
adequate authority by the CARDI Executive Director to carry out 
Project activities. jlis 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 L1 be assisted by an administrative assistant 
in carrying out day to day implementation iatters. 

flhe 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. T1he initial Management workshop, will set out the overall 
framework fur the Project management 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, !PDO/Cwill establish and maintain an internal Project
 
Implementation Committee. This Coiunittee 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
 
AIDAashinyton will be called upon, on an as needed basis.
 

C. Procurement Arrangements
 

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

Tlhe 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 oesign and implement the
 
required O&M 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. MONIIORING, REPORTING AND EVALUATION PLAN 

A. Monitoring 21a
 

Monitoring involves tracking actual against planned Project
 
progress--both physical and financial--and using the knowledge 
gained to fine 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 Logical Framework, already contains many of these elements 
and thus provides the foundation for 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 general activities, completion 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 
Logical Framework. A more detailed nonitoring plan for each unit
 
will be developed in the Project Management Workshop. Thiis plan 
will be reviewed and revised once a year at the annual country, 
sub-regional and central level Review and Planning sessions. Tle 
Project Manager has responsibility of establishing the Project 
monitoring system and managing its operation. Short term assistance 
is being 'made available to assist in the establishment of this 
system.
 

2. AID's Monitoring Activities
 

AID's role in the Project includes assisting CARDI 
with procurement arrangements, approving annual workplans,
 
participating in evaluations, assurirg financial 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.
 



3. Contractor Monitoring Activities
 

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

B. Reporting Plan
 

Reporting is the corimunication of the status of Project
 

activities to others, along with necessary analyses and action 
recotmmendations, so that they may better carry out their 
responsibilities. Reporting is based on events which occur at 
different organizational 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 
arid in what configuration the tirst 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 be described in the 
Managewent Workshop. 

Specifically, the CARDI Project Manager will receive simple
 

reports from Country Teams 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 ip formal training and extra-regional activities will be 
required to submit training or trip reports. CARDI contractors and 

short-term consultants will also submit periodic and/or trip reports. 

C. Project Evaluation Plan 

During the Project design stage only the basic elements of 
an evaluation plan, as described below, were formulated. A detailed 
evaluation plan is to be developed during an valuation Design 
Workshop scheduled for late in the first year of the Project. 
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1. 	 Key blvaluation 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 need to be dealt with in different
 
evaluations. The following issues will receive priority attention.
 

a. 	What changes in farm level econutic ard nutritional
 
status have occurred aiong direct and indirect Project
 
beneficiaries, and to what extent can these changes be 
attributed to the FRS/D Project? 

b. 	 What i., the process by which technolojy improvements 
generated by the Project are transferred from Project 
participants to other farmers and how cai thin process 
be imprc ved? 

C. 	 Is the FSR/D methodology refin.C' under the Project 
effective in generating technolojy improvehf:nts that 
demonstrate subs.-antial farm level proxluct ion 
increases, and how might tLhe iiK.thcxloloxjy be iniqroved? 

d. 	 How viable is the Ft:Wi ) Progr-i lot CARDI and the 
part icipat ing count tie-; a o1as ofan. fur ther 
decentra Ii zi Ig CARII o erat ion:0; and making it 
responsive to the agricultural needo fl the ik. jin? 

e. 	Given the differtent political, ecorinlic and 
ilistitutional character i;t ic:; of Fv;t 'r n Qar ilItean 
countr i es, doer; the F;]Vl) al.lproach I re.;etnL.; a 
Cost-e4fective way of organizinq anid cartying out 
agricultural researchl 

f. 	 Is the Project iiJnagemi iLt "ysL eim, I . ,.I liternial 
planning, budget iug, 1lit y il 1nt,retN~J1)I a!.t: 
control ing, and ft.ediiack/v.valuat loll, ( t-(!f t.ctiVe 
and how can it be imrj)ovi.d ot repJ)i cati,- in ot her 
CARDI or iltG~uiblain Projectst;? 

'fibe key deci:;ion itkikers; who it'qiuIre inlftorman t ion on these 

issues include: the CMDI :ecutiLwye Dilector ain.l policy liuard:;, the 
Project Manager, F VID t. 'ounLtzy leaueru,tLe technical sa, 'v'ra 
the participating cUutly inistry ot Agr icuLture lxalicy itikern, 
USAID Mission lernunnel, and the 1ntevrnt i(,nal Xjricultur l Iencoarch 
Oxuitn Ity. 
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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 
of the actual evaluations. The
data preparatory to or as part 


the exact timing,
evaluation design exercise will also set up 


issues, research design, and scope of activities for each evaluation.
 

two internal CARDI evaluationsCurrent plans call for 
and two joint CARDI-external evaluations over the life of the 

Project. Tihe first internal CARDI evaluation will take place in May 

1984 following the first full cycle of Project activities. It will 
and serve as a forumfocus on the efficiency of start-up operations 

learning Project evaluation tools and
for introducing and 
design will be ontechniques. Tbe detailed Project evaluation 

will assist CARDI evaluation
output of this session. Consultants 

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. lliese evaluations
 

will focus on leading indicators of Project iiipact, and will 

reconend 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 Aalysis
 

1. Farming Systems in the Eastern Caribbean
 

Farming systems are the result of interactions among 
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 crop
production, livestock production and off-farm employment -- in a 
manner which, given their knowledge, will rmximize the attairment of 
the goals.
 

he farming systems that have actually evolved in the 
Eastern Caribbean are intricate webs of resource allocation,
cropping patterns and technologies that emphasize heterogeneity and 
combine traditional beliefs and practices, with rather unfavorable 
agro-ecological conditions. The focal point of these farming 
systems is the decision making processes of the farm household. An 
understanding of these decision making processes seeks to explain
farers' behavior in teris of logically consistent responses to 
econxoic and social opportunities, given existing constraints. The 
decision making processes of the small farmers in the Eastern 
Caribbean involve a range 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, by the availability of 
resources. These resources include not only land, water, labor,

etc., but also social resources such as extension information about 
agricultural methods and credit. At the same tirie, farmers face the
difficult task of planning an enterprise in the face of uncertain 
weather and market conditions.
 

Small fanners 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 a matter of timing. Tree crops take several years to
 
mature and bear for a long time thereafter. Once planted, tree 
crops will absorb part of the fanner's land and labor and yield him 
some income for runy years. The decision to coirnit resources to a 
plot of tree crops is therefore considered very carefully and timed 
to avoid conflicts with other forese.able demands on tLhe farner's 
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fact that income from citrus trees fluctuates
resources. The 

unpredictably from year to year only reinforces the long-term nature 

point he would 

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. 

needs and 
Food crops, 

the opportunity 
on the other 

cost varies 
hand satisfy, 
continuously. 

consumption 
The farner 

would plant food crops "until he had enough" at which 
stop and do something else. It is quite clear that the farmer 
cannot express his need in terms of the specific nuiiber 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, farmers 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 age, 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 technologies 
will have. Many farmers in Montserrat, for instance, will not 
fertilize root crops culLivated for home constumiption because it is 
generally felt that the fertilizer affects the cooking quality and, 
consequently, the taste of the tuber. 

Labor as a f-actor of production is further affected by 
the sex an2 aye of the farmer. Ihe majority of the small farmers in 
the Eastern Caribbean are over 55 years of age. Although 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 technologjies. Many faners feel that they have established, 
through sufficient 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 ease of caimiunications between research 
extension personnel and small miedium scale farners. Comunnnications 
is extreimely important in understanding, precisely, the current 
farming systetmi. It is also very ilmtortant 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 progress, CARDI selected the systems 
approach. 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. In 1978, the Small 
Farm Multiple Cropping 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 systcms
 
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 methodology 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 mre 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 involvement of the research team, the
 
farner and extension personnel. The product of FSR/D is therefore 
not only very relevant for the farmeL 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, i.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 froin technology
 
transfer. The two are inter-twined as the extension personnel
 
becme 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 staye in the FSR/D process.
 

The detailed FSR/D methodology which wil: 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. 'Ile innovation might lead to
 
conservation of inputs for instance less chemicals might be required 
to obtain a given 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 contributing substantially to national and 
regional objectives. That is, the Project is expected to: (a) 
increase production and productivity on small farms, (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 employment 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 shortages on farms while high levels of 
unemployment exist in the general economy. 7he 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. Ini addition, larger volumes 
of inputs and outputs at the farm level are expected to lead to 
higher levels of employment and incaiie in the marketing and input 
supply sectors.
 

Especially significant from the standpoint of economic 
benefits will be the Project's iimpact on enployiient and foreign 
exchange. Significant unemployment and underemployment exists in 
the Region, and undoubtedly some of the individuals to be employed 
under this Project will be drawn from the ranks of the unemployed 
and underenqloyed. As for foreign exchange savings, 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 distorting the tentis of trode in Lavor of imports. (A 
colparison of the inflation performance or the LDCs with that in the 
U.S.--their most important ti'adiny partner and the country to which 
the East Caribbean dollar is pegged--suggests the currency is 
overvalued by at least 10 percent). 
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Experience elsewhere suggests 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. 2lie 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 significant
 
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. Tle problem is complicated because research is
 
only one component of a system of mutually interdependent and
 
complementary activities. Ilie primary role of research is to 
generate new technologies and knowledge. Agricultural extensftn 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 ccoiplex of activities is an increase in 
farm production and ultintely 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 these 
activities. The benefit flows, then, are a result of the total 
system. The costs associated with all of the activities should be 
considered simultaneously and related to the total benefits. 

O'me appLoach would be to estimate the effect:* of the 
Project on "consume-r surplus and producer surplus" as defined in 
economics. As pointed out earlier, the benefits to consumers are 
especially irportant in the case of food for the doiestic market. 
Productivity increases initially benefit producers through increased 
sales but eventually, in conpetitive markets, imost of the gains 
accrue to consumers in the form of lower prices. 1Wwever, this 
approach required estimates of the demand and supply functions, for 
which the necessary data are not available. A second approach, less 
elegant frow an economic standpoint, is to estimate incretkntal 
benefits resulting only fromii the FSIVD activity. For reasons cited 
above, however, such an estimation would be highly imiprecise.
Hence, calculation of an internal rate of return or cost-benefit 
ratio become quite difficult. Another approach is to use 
cost-effectiveness analysis which is frequently done with research 
and institution building Projects. Derionstrat ion of 
cost-effectiveness is a two step process. First, a calculation is
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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 goverrunents togetner $5.1 
million. 

There is generally a substantial lag between the initial 
generation of new technology and the full spread of the benefits. 
Based on previous experience, the process moves slowly at first,

then accelerates, and is completed after about 20 to 25 years. For 
ease in calculation, the following assumptions were made: (a) that 
the benefit stream begins in year six and terminates in year twenty
and (b) that benefits are the saue in each year. Given the 
Project's Lotal costs of $12.1 million, annual income revenues 
increases of $2.8 million must be achieved to attain an internal 
rate of return of 15 percent.
 

Existing market opportunities suggest that these annual net 
revenue increases are indeed plausible. For the LDCs, market
 
possibilities consist of two main eltiuents: (a) domestic import
substitution possibilities arid, (b) export opportunities. Thbe LDCs
 
food 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 CARICIM states, including 
LWrbados, Guyana, Jamaica, ana Trinidad and 'Iobago. Transport cost 
considerations would preclude LX exports to states other than these 
large CARlOQM countries. In 19b0, the LDC food import bill stood at 
$130 million while the coibined food import bill for the larger 
CAMIC(M States was alnst $600 million (Trinidad and Thbago $300 
million and Jamaica $200 million). Moreover, food import bills for 
both the LDCS and the larger CARICTM states are growing rapidly. it 
is recognized that time I)Cs; and the larger CARIC(M States will 
continue to require imjports that the LDCs will not be able to supply 
in the foreseeable future such as grains for animal feeds. lowever, 
the $2.8 million iii annual increiicntal income that needs to be 
generated, in order Lor tlhe *Pruiect to be cost efficient amount.; to 
less than 1 percent of the collbined annual Iood imix.)rt bills of tLhe 
LUCs and the larijer CARICOM States. It is hijmly plausible that 
this Project would reduce comiined food iuIrtort bills by this 
amiiount. Moreover, this outccuce doe.; not take into connideratlon 
other eXlpuctod benef iti, ;ucl an improvejwnts in food quality, 
reduction.; in the use of food production inputs and imlprovrinents in 
ikr ket I ny. 
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The direct target group of this Project is small farmer 
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. 
le target group numbers 60,000, of which half market their 

comnodities either daestically 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 
household of $47 would have to be generated beginning in year six.
 
1his level of increased household income appears to be entirely 
feasible.
 

Approximately 3,000 small farmers will be actually involved 
in the CARDI field trials. The farmers undoubtedly will rLceive 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 tile East Caribbean LDCs, the technology and 
knowledge generated by this Project will undoubtedly be applicable 
to (a) larger farms and (b) countries other than the LDCs such as 
the larger CARICOM states. Th the extent that larger farms and 
tlese other countries also benefit, the $47 in increiantal annual 
bemiefits per small farm household that would be required to wake the 
Project economically viable would represent an overestimate.
 
Indeed, if tile innovations produced by CARDl were disseminated in 
Jamaica and Trinidad and 'ltbago whose simall farm population together 
totals more than 500,000, the figure would represent a sharp 
overestimate. 

C. Social Soundness Malysis 

1. Introduction 

bhe P'roject will be concerned with developiny 
technologies appropriate to the circumstances of target groups of 
farmers, i.e., all the factors of production which affect farmers' 
decisions with r(;Ij'ct to a crop technolcxjy - their natural 
envirouvet (:;oil, tyl , rainfall); their econccuic environment (food 
production, producft market.s;, price of inputs) and theil own goals, 
preferences and ii2:-ource constralnts. 
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Almost all small farmers in the Eastern Caribbean have
 

a goal of increasing incomes, 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 taking those risks that might endanger their
 

subsistence or cash sources of income. Clearly farmers reject
 
or
available technologies not because they are conservative 


ignorant, but because they rationally weigh the changes in incomes
 

and risks associated with these given technologies under their 

natural and economic circumstances and decide that for them 
technology does riot pay.
 

The FSIVD methodology determines whether farmers in a 

region are sufficiently alike to allow for a coimn set of 

experiments and conuon recoinendations. No two farmiers have 
identical circutstances. At the same time, however, a research 

program cannot be established to provide recormnendations for each 

farmer. It is therefore necessary to classify farmers with similar 

circumstances into reconnendation domains - groups of farmers for 
whom we can nAke Nore or less the same recommndations with minor 

changes to be worked out at the household - farm level. 

Recormendation doiains are usually defined on the basis of 

agro-climatic environments. Me data from previous research 

indicates that agroclimatic conuitions are frequently modified by 
Indeed,the socio-econoinic circumstances of the farmer. a 

recormendation doiiain may result from a complex interaction of 

agroclimatic and socio-economic factors. Tlerefore, a knowledge of 

farmier circumstances and how they affect crop technologies is a 

necessary element in identifying recvirendation domains. In the 

final analysis then, one of the ultimate tasks of this Project will 

be to incorporate a knowledge of farmer circumstances into the 

design of technologies so that they are consistent with farmer 
circumstances dnd goals. 

The z'eseatch conducted under the SFMCP concentrated 
primarily on describing individual farming systems and household 
characteristic.;--characteristics aftect the type of on-farm research 
that is designed for the irq)roveInt of the farming practices and 
technolotjies. 'Iw hracterii;tics to are those in additionl referred 
to tile biolcjica.l and physical relationships that constitute a 
craditional systcm develo|xed by the farmer himself/herself; a 

include the farmaer'straditional ,;y.,te(m that doe not only 
understanding of hin./her own agroecolcjical niche but which also 
includes the fartr's 'cliefs and custonary practices, and his goals 
ond iotival iorn:;. 

li light of the above, special attention will be given 
to understanding, in a comprehensive manner, some of those factors 
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which affect the farmer's system. For example, if farners in iost 
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 assune 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 inproving present sweet potato cropping technologies. As one
 
farmer succiently sununed 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, "Iliem 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 gain its adoption. To 
rake 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 hini, the Project will determine the changes
required to behavior and resource cinritment by small farmers if 
Project activities are to be successful.
 

'llie gap between small farmer behavior and what is 
required by the Project ny be significnt, entailing changes in 
agricultural practices, in the counitment of family labor, funds and 
land, and in patterns of cooperation and accountability. Whether a 
farmer will make these changes will delend on his perception of 
risk, which should be the primary consideration when studying how to 
bridge the gap between present and anticipated behavior. 7birough aii 
active dialogue with local participants, it is possible to identify
the miajor imipediments in making the changes called for by the new 
technolojy. Wxice ioentitied, it will be the responsibility of the 
Project to insure that the interventions are designed in a way to 
provide the tarmor with the motivation necessary to overcome the 
constraints to change. 
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2. Social Consequences 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 
allocating different quantities and qualities of land, labor,
 
capital and management to crops, livestock and off-farm enterprises
 
in a manner which, given the knowledge the household possess, will 
m,ximize the attainment of the family goals.
 

Due to the low income generation of small farm
 
agriculture in the Caribbean, members of farm households have to 
seek off-farm employment in order to supplement farm incomes. Small
 
farmers in the Caribbean typically engage in other economic
 
activities mainly because their earnings are too low to provide
 
desired levels of living. only a minority are full-time fariers, 
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 alnst 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 obtained 
at least half of their income from off-farm activities; and the 
governfmient 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 labor time on such 
activities. All of this off-farm work is not due to the land 
constraint. At the farm level, land often is under- or unused 
because of the limits of what the household can cultivate with 
existing equilment. 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.
 

Although the data on income distribution are scarce 
the available evidence suggests that farm household incomes in the 
Eastern Caribbean are highly dependent on otf-farm elitloyuient and on 
remittances. 11i e fact that 70 percent of the farmers in the 
governiiint of An,tigua's survey (1976) have gross cash incones from 
farw olperaLions of EC.$I,UOO (US$370) or less su~jgests that part-time 
farming in Atigua is more important than full-time farming as a 
source of incoine. Similarly, unpublished data from the 1972 
agricultural census show that only half of flontserrat's farm 
operations derived most of their inc uie from farming. 
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Source of Income No. of Farmers 

own farm 628 
Working on other farm 14 
Non-farm activities 590 

TOTAL: 1,232 


As would be expected landless fariers 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 (UWI/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 uneployment rate to be 22.7 percent and an additional 
11.9 percent were found to be underemiployment.
 

Open unemploynent 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
 
technologies so that there is dn increase in agricultural 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 imipact 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) farm 
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 economic status of the 
farm family. It is also expected that the improved level of incone 
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 n~jative consequences
 
for other social, economic or political group. In fact, non-farm 
consumers, especially the low-incaide household,, would share in the 
gains via larger quantities of basic foods at lower prices.
 

Percent
 

50.9
 
1.1
 
48.0
 

100.0
 



-75­

3. Women as Direct Beneficiaries
 

Special attention will be given to women in
 
percentage of thoseagriculture since womaen represent a substantial 

engaged in agricultural production on small scale farmers in the 
the Eastern Caribbean play aEastern Caribbean. Women farmers in 

significant economic role in small-scale agriculture. They too are
 

subject to general constraints faced by small farmers, but
 
those that touch men. For
frequently in ways different than 


example, the case of women farmers 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 farmers 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 nre 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
 

service than do male farmers. Thus, another importantextension 
explanation for the food production/importation dilerma, which is 

frequently overlooked, is the 'female factor' in local food 

production. 

According to the Brandt report: "Any definition of 

development is incomplete if it fails to comprehend the contribution 

of women to development and the consequences of development for the 
anlives of women. Every developirx-nt plan, policy or Project has 

impact on wanen 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 (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 wman says that she is a 'housewife', 
she is not the principal farmer and decinion maker.
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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 cropping systems will 
invariably have an impict on the use of women's labor. At the same 
time the type of crops that will be intrduced will dletermine to 
some extend who will market the rop and control the incxgme, i.e. 
women more ccrmonly control the mrketing of fol crops for local 
consumption while men control the marketing of export crops. One of 
the objectives of the Projct is to increase the or"I-ttion of local 
subsistence crops so that the dilemma of increased imports arld the 
loss of foreign exchange is red]uce]. It is therefore expected that 
the Project will have a positive impact on the status of women. 

D. Financial Analysis
 

.he CAIM)I 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 (SFR2P). Some 
of the increases in costs are r-presented and explained by the 
lenghthened implementation pericai, (five years as opposed to three 
years); ani increased costs due to inflation. The Projoct, 
nnetheless is a far more intensive effort of assistance to CARDI. 

Table I sunmarizes le level an-I type of resouirces prov0ed under 
SF?1EP and planned under FSR/D. 

SFCP FSR/D 

Personnel Costs 1,038,608 $1,f890,000 

Technical Assistance 425,020 1,960,000
 

Tralninq 1006,387 390,000
 

Other Costs 479,861 2,660,000 

Travel 293,843 400,000 
Experimental Mterials/Supplies 40,843 205,000 
Operating Expenses 145,175 950,000 
Fquipment - f305,000 
Evaluation - 300,000 

Administrative Fee 204,988 -

TOTAL 2,254,864 7,000,000 
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A major thrust of the RDI: FSR/D Project is institution 
building, therefore increased resources have been provided for 
technical assistance and human resources develcpnent. 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.
 

I. CARDI Financial Contribution 

CARDI is not now able to fund necessary increases in 
professional staff and operating expenses to achieve Project 
objectives. 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 Project. AID will fund 
the salary and benefits of technical secialists, country teams and 
management support staff for the St. Lucia and Antigua regional 
offices, in addition to certain administrative expenses on a
 
declining b-asis accordimq to the following schedule.
 

Year 1 Year 2 Year 3 Year 4 Year 5 

100% 75% 50% 25% - 0 -

This schedule will result in the following increased 
demands on the GRDI budget. 

(US$000)
 

Yeaf 1 Year 2 Year 3 Year 4 Year 5 

Personnel Costs - 0 - 173 445 608 898 

Admlnlstrati e 
Expenses -0- 27 59 97 143 

TCTAL 200 504 705 1,041
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The 1983/84 CARDl core budget has been increased from 
TT$6,500,000 to 7T$7,000,000 per year (app. US$2.9 million). Tle 
Board of Gvernors 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 meet these increased cosL include: a) CARDI 
reorganization and decentralization efforts will result iri savings 
of over TT$1.0 million dollars per year starting in year 2, b) The 
managenent audit recommends that an independent CARDI Trust be 
established to fund CARDI core expenses. If the establishment of 
this Trust is successful, income from such a Trust could be a 
significant factor in providing resources for the CARDI Project by 
year 3. Since the CARDI budget is reviewed annually, 0overilments 
could allocate additional funds to the CARDI core budget if a 
rationale can be justified. 

2. Comparison of Administrative and OperationalCosts 

Total AID costs associated with the actual operation 
of the CARDI FSRI) program will aiount to $5.1 million over the five 
year life of Project. Costs are budgeted heavily in favor of actual
 
research operational activiti-, as opposed to strict administrative 
costs. Most personnel cevts are for country tei, memlers arid tor 
back-up technical specialits assigned to the rejional offices. 
Similarly, costs of equipmient, operations and travel are focue;L'd 
heavily into actual research oIrations. 'This is sunviwrized in the 
following Table.
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OMPARISON OF AEtMINISTRATIVE AND OPERATIONAL (OSTS
 

FOR AID PORTION OF FSR/D PROJECT 

(Us0ooo)
 

Administrative Operations Total
 

I. Personnel Costs 	 215 1,675 1,890
 

Technical Specialists - 725 725
 
Country Teams 950 950
 

25 	 215Management Support 


II. Equipment & Supplies 182 	 880 1,510
 

Offico Fquipment 1.82 - 182 
ILboratory Equirxmnt - 48 48 

Field Fquipment - 275 275 
Experimental Materials - 305 305 

100 100
Vehicl e! ­
Fie]ld Station Dk.velopment - 200 200 

t250 	 1,180III. opera t i tj7_Expenn 	 700 

Admi ni st rat i ve Expenses 250 - 250 
Research E:xljwn,.U - 500 500 

200 200On-In1fir-0 Travel 

300 400
IV. Reionnl Travel 	 100 

TOTAL 	 747 3,555 4,302
 

% 17 83 100
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3. Recurring Costs 

Maximum recurring costs of the FSR/D Project to CARDI 
and participating countries will be approximately tl.4 million. A 
breakdown of these costs by the end of the Project is as follows: 
The figures 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 Manr.gement 151,000
 

Personnel 91,000 
Administrative Expenses 30,000 
Travel 30,000 

Th, majority of these costs are to support front-line 
country teams in participitinr countries. It shoauld be expected, 
that since CARDI tems maintain the principle research effort in 
many U)C'n tht those countries would be willirn to asnrume many of 
the personnel aw-vl alministrative! costs of mintiininr the team,. 
O7hJDI w.uld s uprort the team with rj erationl costs for Iriplennttin 
rosearch prcrramn from its (x)re 1xiklet tril from door fitqpl-rt. 

11h. t t.ehn1i ca I ITpecfina iti (Itivi fnI1of1I# will (,ot. 
approxitivitely t320,(X)0 pexr year to maiintain. '11 . levl attl typ, of 
technlcal ipecial ittti thast will le malntainzd in th o loirl-nl will 
evolve ati tihwPro ject prcx.'ptvIst. K-iny oif thu. t -hxuical tsec al it i 

cmld Vhx ut Itz!Ad for tservice in thi, ot hr 1-i~rticilvlItIrl CAI)I 
countrert. rn .A( prrqlram. are lit IAatre.in Atin ii rtn ive cst: n 
qervtra I Iy Nav, Ix-en k'pt to n ni n Imum in he Proet. 
Administ rat iv,' co trs aivi.tit- t e w h f f ttvly funnily]1 thW 
Wirlwnrtl -II] I-ewa rl nmib-roqiof off lcn will arrxnt to 
approxim-at.ly W11,(XXJ. 
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E. Environmental Analysis 

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

Ihie DAEC review cable, however, requested that the PP 
include procedures for ensuring the safe use of pesticides in the 
Project and integrated pest management techniques to reduce overall 
pesticide depenuency. While the research 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. rilierefore, 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. 

Due to the nature of the cWribbean farm worker population 
(which includes iniy minor children and p2rsons with miniral 
exposure to outside influences, including household and workplace
safety practice.;) the use of all pesticide forrulations having high 
acute oral or dermal toxicities is conttaindicatled. lannate 
(ImthoIr1yl) is a pesticide which fits this categjoty. This pesticide 
is highly toxic arid most foriaulutioris are restricted in the U.S. on 
the basis of user Ilazlrd. 

'Ilie u;e of yaivnoxone (paraquat) poses a different problein. 
Due to the irreversible arid always fatal nature of paraquat
poisoning (lung:; turn into f ibrous mas. within several weeks of 
accideital inges-tion Ulpon ingestion o1 even a ;inele -;x;toontul) arid a 
lontj hi.s;tory or many accidental poi.,onings, paraquat has been 
classi tied as a res;tricted use pest icide in the U.S. Under 
conditions of thi, res;triction, only specially certified applicators 
can airily the |e!;Licide and special training in required to receive 
such certification. Ini addiLion, ai4)licatorn ar require(d to wear 
protective clot li:j. 

11 on,' con:ider.; thLat in the Giriblx:an, pestLicidest are 
itIuMitLliy alltl,.d by chiildren and alli.i't always; by ulLtrained 

, 'rIuu r u:;e &1perI ';Ut i 1t llr(J414'1t, of the of pal au4 it 4Jgeneraq1 
ayricultural i vir :asIs noLt Irfecolt'l ided. AlS o, tht true iev(J f or 
the h ieicid4. IIIhli hly IuetIIl ayl ca:t': the herbicide 
'1y1A :O5ate- caln v* anused a direct ualbtitute. InI otlier cael, 
equally fleetiv lternativen are likely to Cxisit. 
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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 treatment costs per unit area and do not give any 
indication ot the increiental cost for producing a unit volume of 
crops. Additionally any increased cost is not weighed against the 
added 	margins of safety to be gained.
 

In 1981, CARDI suLbnitted to AID a list of pesticides 
proposed for purchase and use in Project 538-0015. Based on that 
request the AIDA4 pesticide rianagemunt specialist separated 
pesticides into the following four categories: 

1. 	Pesticides 'RWo Hazardous For General Use In The 
Caribbeani: 

Granvinxone - all crops 
Dowfume, W-85 - all crops
7OK - all crops. (this pesticide has been withdrawn 

from use in the U.s.) 

2. 	 Pesticides IMhich Could Be Used In Ex]erimental
n~titie Obtain Cummrative EfficacL!'1U 	 Data On 

Graitnoxone - b.rianas 

3. 	 Pesticide:; Ror Which Residut DLa In Support Of A 
i -rance ur Maxiinwl ueLeivel Wif lle Nieeded: 

Ma Ia roi - bana na 
IenoI ryl 
Prcjiiet yn. 

-
-

cabbaij, 
carrot .;, peanut, 
2I.a, 1101) 

Pl)r0pilleb ggl)1j.ll t 
bil Ii.tho Jut M minpjo, i .anut 
Di tlNane M-45 - Onioll 
I'xon M p! lletea|pp 1 
Klethane - turnip, 
MSMA 	 Mar-na 

http:ggl)1j.ll
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4. pesticides/Use Patterns Suitable For General use By
 
Caribbean Agricultural Comnunity 

All others oni the list provided by CARDI in letter 
from Mr. Calixte George to Jim Hughes ( ated November 11, 1981. The 
AID/W Pesticide Specialist has indicated to the design team that 
this categorizacion reiiiins valid and should be used as the 
guideline for this Project. In addition, a covenant will require 
AID approval prior to the procureiment of any pesticides with Project 
funds.
 

Iin keepin j with the F.;t/I) approach being tolloywed in 
this Project, CARDI should carefully' evaluate, from an econo: ic 
point of view each pesticide treatment. 'lii s is the botton line in 
any toni of pe.t control. 'Tiis can I.- done with a few well (nesigned 
farmer field expt-riment:; (1':avini 1virts of the field,,; untreated 
while treatiiig other prts withI dil 'rnt levels and/or cucibinations 
of treatments). 

CARI)I ha,; a Project in inttojrated pe.st inana,j(.nent 
beitig fillanced by Rffcliy:; [ink htevinational. 'Ihis Project is 
briefly descr i b-d in I',jo 13. 'Ilie i ntegrated pest Jmanayt nent 
approach is hiujhly co-jt ible with the F.SP/D methodology which will 
be followed in this1 Project. 

F. Institutionjl IAlysis 

1. Auministrat 1v4 Ak,.,ste~nt 

'liis s"I;ectiol i:; divided into three cegmienta. Firat a 
review and ,tna 1y:| I is conducted of the Project's rajor 
l tlll or '.,dl I 2at on:; whet hi.1 0 Pr oj.ct tLhist at ion I I ,i;'; ': ;.5 a like 
Could bt, ll:~.riti'{ with it) :wirino'hI'nt t.,chnical a I.t ance . TIis 
analy:;i:. will iklude a ,a:atrirWl 1,-vitw Io Or -inzi latl lu.t:rluctuw, 
utattinqrad mrwv']i'pl'it . 'lilt' anly:i will alo icl ,ud"a leview of 
evaluation ,1 id(]it ii lndi:np. on ifpl .ivontaion- ,latled mratt/er . 
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a. ASsessment of Qurrent Institutional 9glacity and___ 
-RformanceT- - ­

several i anstitutions will be instrumental in 
implementing the FSR/ Project. lhese include CARDI, and the 
Ministries or Agriculture in the Caribbean and particularly in the 
seven participating Project countries. Salient institutional 
features of each are analyzed below frcu the perspective of whether 
an VSR/D type Project could be Inplemented successfully without a 
management and institutional strengthening technical assistance 
cor ient built into its design. 

CARDI: 

The Caribbean Agricultural Research and 
Developent Institute (CA)4DI) was establishted in late 1974, as a 
regional institution of the ARIOM mmbers, to perform agricultural
research and development fwictions in support of their developmnt. 

CARDI's mweer countries include the twelve 
oglish-peaking countries of the Qzvnonwealth caribbean Omunity
(CMUCOM): Antigua# aarbado, Belize, Dom~inica, Grenada, Guyana# 
Jamica, hontserrat# t. eitts/evis, St. Lucia# St. Vincent and 
Trinidsd and T~bago. 

nthe governing body of CARD! is the Standing
O• ittee of Ministers responsible for agriculture of the muber 
countries, 

ABoard of Directors coirpises representatives of 
the muter countries the (oribean Development Dank, the CARICOMb 
Secretariat tie Universities of Guyana and the West Indies and the 
Executive Director (ex Officio). 

The Executive Director has overall operational
responsibility for managing CARD!. Ihidr the Executive Director# 
there are two lines of authority: (a) research and developemt, and 

Is the responsibility of the Director at Research and Developeent.
(b) administration and finances, alamtation of the work program 

There are WOe of Units (lOU) in the fiWe large
territories while the seven sallest countries are groupe into two 
units o with a Head. HOWS are responsible for local f inance and 
administration and for relations with local institutions. IMW are 
appointed as scientists and are expected to have a full research and 
developiont proprm. 
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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 adbninistration. 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 

kministration 3 2 
Ay. EDigineering 2 1 
Agronomy 13 30
 
Information 1 1 
Livestock 5 2 
Plant Protection 6 4 
Social Scienices/ 

Statistics; 4 4 
Soi 1., 2 1 

CARDI had responded to the charge from the toard
of Governors 1970 to dccenttalize as illustrated by charnjes in the 
location of .cofesional staff: 

1975 1983 

AV icyJla 4
Wlrbados 4 6 

IJeli :. - 2 
lm i Iiiica - 1 

Guyi- 3 
Jijfla i C. 2 7
Mot ct rat 1 
13t. Kitt/!jvla - 2 
.t. lcia 
It.VinC.it " 2
'U111inldo 1 1bkOj 1 20 

CAD)I I'Z,'t int-ly wurk:; on 8 fi eld uitations, 2 o[
whlich are direct.ly rd,, ,.J to) (11w Pp-Ct, . CARPI i:; :i:miOfrrlwj
addi Li onl dect t i I I :,tt i on ,:t ,,,: 1hr outjh fill t Iser rducti ol of
rumsearch Ix-ri;oineI a d tichal cal 'It lVit let it Cent il heI'adJquar Ler 
in Trinidad. 

http:direct.ly
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CARP! isfunded by the 12 mbor countries on the 
basis of an agreed formula. in addition, research contracts and 

~gat-are-- obtained i-----At~presnt-aroxioatly- one-half-of- the 7US$5,­
million budget is from external sources (i.e. not from the member 
countries). 

CARDi experiences cash flow problems with its core 
budget. During the past two years approximately one half of the 
annual core budet has en outstanding. Different countries have 
failed to meet their contributions over tim.. 

In December, 1982 CARD! coumissioned a Management 
Audit to review and asse the opration of the Institute with 
respect to its efficiency and effectiveness in serving te Region, 
The audit covered the broad range of CARD ' s organization and 
managapent issues. DWe to its timeliness and ccurehensiveness, the 
Executive Swuary is attached as Appendix II to the Administrative 
Analysis Annex H (pp 145-149). 

ior the purposes of this administrative 
assesset, the following points made by the anagement Auitors ,­
both in the report and during personal conversations -- are 
pertinent: 

CARD,, as the leading agricultural institute in 
the mEglish-speaking CaribLsan has substantial 
growing pains in the organization and managment 
area. These are in three main a4rass 

- financial support from mubrer countries has 
not kept pace with the expanson of core 
technical and adinlstrative operationl 

- CARD currently lacks an organization and 
managment structure appeopriate to its kind 
of institutioni and 

- there is a lack of a detemined and consistent 
aoach (i.e. decentralization) in carrying 
out its milion. 

Iie growing pains need not be fatal if 
institutional strengthening actions are 
initiated and effectively executed. 
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Ministries of Agriculture:
 

Caribbean 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. rlie MOA and private sector research arid extension 
statfing patterns for the key countries in tile FSR/D Project are 
given in Administrative Analyses Annex If. Ilius in several 
countrie:;, CARD| actually serves as the MOA research staff arm of 
the country. 

Uverall, the Ministries of Agiculture
 
re.search functions and staffing is very miniiiul in tile key 
pcarticipatin,. countries. CADI)I 
large nunier of local staff to 

will not be 
assist with 

able to 
Project 

easily fired a 
inplementation 

activities. 

OWnclusion:
 

(CADI, working closely with rniiber countries ard 
AID, needs to take rajor respoibihility for iIller-ting the FSR/D 
Project. If,conclusion, dtue to the coftipblxity and iittegr~attdl nature 
of thi; Project, te cu,1et. sttuctute, I t ind:tl.it tIrnitgeIivnt
 
ar ran piseiit of t he J~I~r):54-i iII4fll) .ta iuion o(Ja..iziU tions, without 
ally techitxie- ance, I.:n+ist nucce!;Jullyclear y ilidjiuat t to 
i pl, ii o (I -fit; ItUZi .i t.eme) tt i ujtCt t ,l c (d 

C. -aslibla 1ity ,.1 t. ht 1:;Ii/L' i'oiojct Ortlga i.:At ion and 

e ,lr lt eJ t l i(Jft( j(.'J e, aI t i leO x.+' - ' hiV, oIi l119 

t I PotI I 11:l t,. . I ifa P'roj t I is ,ot I , :tIA it+,qIV4., I I 1 :-t t iit 
OX|X', i,,nco+, .11111AOC'th(clo-al y1 'l , Auci~tt 1v, Ior tl, HJ 

+ 
,I W,l()14,10l~n-Ii+' 

e 'e 4 't , 1 - 1 V4I ;''! l , .i1 ItXi|.04Ut E th ItJ t:) 1. I:$ I t,I I t. 0,;i A llo 

ill"1tJ a; i (f f w ()Ito I :2u . 'ill i , I .:- t 1 1:. two?1g1 t I ir 1 u itl I * I .Ih'sc 

ID Itli-t.-I, ICIt I<I . ill11II,.V (1) 1t -h lnnlq cA :. -1,1 lit Y t ,0 M8u-t a 

: r.- toelI" lWiJe (.)I-tiodtju' I(' p o ri onl' ba.nir; alA(J 
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designing a feasible Project organization structure and management 
plan. The approach on the latter point has been to build in 
sufficient implementation management, arid 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 conetence and skill to successfully guide the Project 
toward the accomplisiment of its purpose? These issues are 
addressed below.
 

1) Project Organization Placement 

'Ilie two major Project ccnponents, take place 
in different geographical locations and in different inter-CARDI 
units. rule technolcjy generaLi olLtransfer activities are primarily 
carried out at the sub-rtjional, country and fari, household level. 
A large part o tLhe instLitutional strengthening effort, witlh tLhe 
notable (!XceJpt ion of L(. Project il~nag(ln-!nt S;ub-.oLilf|Ifit. , will be 
carried out at headguarter:; lvel. 'le latter activity wi!l need to 
have the (iitI :;cul))pot of and ifIvolvviKtrnt by CId)l :;enior level 
staff, while the for Mo, will ptiir ily be linked to IL(, ifi s;earch arm 
of CAR)I. 

The cur re.nt oJliZ ~tion ixa; th. followinj
 

CA', l iii(tl.s; AA Pr J'J Ct.L 1 IhI(Je r Will be iam-d. (ProJIect Maagly r
'I11 K[ 
will -Ct,Iye. lu ddo[ie .llIt 01.W IkhIa lOvw iti autLorL ty t ot Ptojt ct 
aCtLVILt. iCS ,I)i 88W] t v CthIli(cl ,ft8 o1 the- Ptoj.cL i:i wl1 
MITtProjet organi lZaltio. 'Ji 1 nclude:; p.1111ni n(j, and'u1er0vi:;ion, 
tIIialiclll deci IOll:i ar collt.rol. 

2) linter al Proj-ct .;tructur, and :,ta t Iinj 

aOl(J iL 
atructurO al~l'p.1 '11 oj.ct iS i nj 

(PNerall, tlh, ililt,'In l 0j,.C-t 01 Iloli anId 
Ivt.sitile. oP uh1jIII,, ,lw *Jij.dn 

nplit? auLlor J Iy adltI r e:.otil cf, I o ln.M.lra , it 11 r 1a I nctl I vi t i iId 

firniltot tlhe; nieces:hu y vX(t ',i- l 1 ikl.n )':; ti.it will Iof 14101tiltd in 
t hiif) t UJek. L . '1it, of Ior t. r, ioIIIi V , %I I',,L I)Itt 11A )eCL Mah.vge'l sL 
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least uuring the first two years of the Project due to the numerous 
activities ahd dispersed. geographical locations involvedt that is 
accorded -for-in-the- staffing -plan.-.-The- only-potential, di ff icultyi-is 
tile origin of staff to work with consultants on the institutional 
strengthening activities. Arrangemients need to be worked out with 
CARDI whereby headquarters staff can be temporarily and/or 
permanently assigned to thisProject activity to assist with the 
institutional strengthening activity.
 

3) Managerial Coquetence and Skill 

The final link in the implementation chain is 
the managerial conqetence and skill of key Project actors. 
Considerable attention has been given to designing an effort that is 
realistic given the managerial resources that already exist, in CARDI 
supplemented by technical assistance and training. Me rstrategy is 
to provide sufficient technical assistance in inplementation as it 
is needed, and to structure the assistance in such a way that
 
managerial capacity is built into the Project for continued use 
during the latter stages of the Project. This system is designed to 
serve the dual Project objectives of implementing the technology 
generatioiVtransfer component of Lne Project and strengthening 
CARDI's overall FS/D program within the framework of an inproved 
institutional structure.
 

The mansaement plan adequately addresses the 
start-up and technical operations inplementation requirements. The 
procuremnt arrangements and consultant schedules do not appear to 
overtax CRDI's limited capacity. he technical i.provements need 
to be the leading perfomance 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 
approptiate balance is maintained, with the final criteria always 
being long-term farm level agriculture productivity improvments. 

lhe FBR Projct as currently designed has 
sufficient resourcse, an appropriate oryanization structure and a 
workable inament plan to assure a high probability of 
implentation success. 

ItZ utmwary, the assessment concludes that the 
PSR/D Voject is now feasible from an administrative perspective. A 
final note of caution, iu in order, however. Projects represent 
evolving sets of activities and processes and are subject to 
continual changes in this internal and external envitoment. Thus, 
adinistrative feasibility issues are not one and for all 
considered and then put to rests Rther, they must be continuously
wonitored and dealt with on a day-o-day basis. 
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VIII. CCNDITICIS AND ODVE ANS
 

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

Conditions Precedent. for Initial Disburerztmnt 

(a) Evidence that a Project IWiaqer h-s been desiqnated 

with appropriate del eations of authority to effectively implement 

the project ; arxl 

(b) Final Project close-out reI)rts for the Sn-tll Farm 

M6Itipie Cropping Syst ems Project (538-0015) will ho submitt ed. 

Coilit ions Precient for Disbursemrnt for Por'onnel 
Expenses 

Except for f i nanc ia I I' 1r gement staff, prior to any 

the Gran, or to) i ;uincv 1l,All) of documentationdisbursernnt. urlr 
pur.uant to which di;slrsement will I- nw el for perf;onnel, the 

Grantee will, exce.pt .; All) tiy otherwi se aqree in writir , suhmlit 

for AID a -rovvllt lie n qu; Ii ficitionr; worksite and(.;, ,tpl propose(l 

job description for i 1iprof,,'ional p:,ru i. 

)i _orCortlit ion!;Pro,(',iletit for -t.i;-,(ntEx .,;es 
1O __T1r -IhiI ';I A!;: i:; ucy l'h.)i-1-1 

Prior to sli rse-,ier.t unhder th, (;rant for activities other 

than techr,ic,l ' I K aiq .rXI-.i St aff, or to the.I,;,;i ,t.t ,%1i'i;agI,,l 

ivttumw'e l5 A.I.1). of 1(x- uit t i(t,in puru;,rit to which disibursmnt 

willIl,I )(. I-,,Ite Gr,,it,'twill , ,x-(-.pt ,v,;t h . l),rt ieo!, isy otherwise 

iq ref - ill wt i ),I f h ti) A. I.1). in forn *,rnlt ilds ;tu.tnc(e 
sat i tf;,,'ot)Iv )A.I.1).: 

(it),,) -v.ei t' t .1'Ir l l (Y)iU tt i iyst(nti i in 
plict. to lif.l 'fiet Iili.*. *inil] 

(1)) a, wt),,klari fri the, firtit year of the Project. The 

w)lkpli iid c t()nti,, d 'I ineilm.-nt ntion plan and hlxlget.,i iltoI 

for aIl I x' ii thet .
(ct x~q it of Pro I)ct 
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Conditions Precedent for Disbursement 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 workp]an 

detailing the activities to be undertaken for the subsequent twelve
 

month period.
 

Cover'ants
 

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 
the safeguards todescription of how the pesticide 	will be used and 

tobe followed, and shall obtain the written approval of AID prior 

initiation of procurement procedures of the pesticides. 

2. Aricultural Activities: The Grantee covenants that 

in carrying out Project activities under this Agreement, the Grantee
 

should avoid Projects or activities which would cause or threaten
 

serious injury to the prorluction, marketing, or pricing of United 

States agricultural commo]ities or products. Exports of 
supported usingagricultural conmxities or products should not be 

if the issue of serious harm or 	 threat toereof from suchsuch funrls, 
matter has been reviewedexports has been raised by AID, until the 

and discussed by AID and the Grantee. Both AID and the Grantee 

should keep each other informed of activities which appear to 

involve the potential for such harm. 

3. 	 Adeqate Staffing: The Grantee covenants that it will 
all technical assistanceprovide adequate staff to work with 

provided unrder the Project. 

make4. 	 Grantee Contribution: The Grantee covenants to 
currency contribution asavailable, on a timely linin, 	 its local 

specified in 	 Anrx I to this Agreement. 

5. 	 Per Diem: T1P Grantee covenants that per diem 
tbe Grant shall not exceed expenses to 	be re7mTur-v;e] or pidI uncler 

AID py.' to Its employees pursuant to its establishedthose which 
regulationn. 
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Board: The Grantee covenants to6. Research Advisory 
establish, in a timely fashion, a Research Advisory Board, with 

to A.I.D.
duties and membership acceptable 
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Narrative Sumary 

Goal 


,o improve the economic and social 

well-teirg of s=all and =edium 
c= .rc;al fara households in 
CARICCM c-untries through an 
increase in the procluction of 
agr cultural coo~ditfes and the 
generation of agricultural 
employment. 


rpose 

7o :eve.o; an effective and 
s4stainaie ar.Tng Syst-.s 
Feseanr arn- DevelopnenL Program 
In 'A:I t at re-,-cnd3s to 

tne ar.c.¢.tura needs of 
part:cIpatlng cotntries. 

APPEDIX 1 

LOGICAL FRAMEWO.RK SUMMARY
 
CARDI FARMING SYSTEMS RESEARCH AND DEVELOPMENT PROJECT
 

OI'S MOV'S 

1. Grois Domestic Product 1. Agriculture Statistics. 


from crops and livestock (regional and country). 


increases in CARICOM 

countries. 2. Agriculture statistics 


2. Dependency cn food (regional and country). 


imports decreases 

particularly from extra-

regional sources. 

3. Net far- incomes and 3. Country farm surveys. 
productive employment 

increase for small and 

medium farmers. 


4. Farm family nutrition 4. Country farm surveys. 

improves. 


5. Agri. statistics 
5. increase in exports of (regional & country) 

ajricultural coodities 

between CARI(X)M countries. 


End of Proect Status (EOPs) 

1. By tid 1988. up to 1. Country farm household 

of 15$ of islana farzing surveys. 

households in a given 

reco=er.aticn domain will 

have adcpted FSR/D 

tecnr.no:gzcai inp.overents 

whicn prove feasible in 

applicat -ity testing. 


2. Mnistr-. of Agriculture 2. Country Ministry of 

Extension >spartments are Agriculture Records. 

supporting FSF/D efforts by 

continuing to provide 

extension ztaff an4 by 

ccnducttng :ass tecinclogy 
tr-a-sfer canraigns for 

tectnc~lcgical -m;r.venents 

wnuch prcv-c feasible .n 

a;Pli a*ility testtng.
 
3. Farm.' leve :nformaticn 3. Regioral and Country level 

External Conditions/Assumptions 

Purpose to Goal
 

1. Drastic shiftj in inter­
national econc.:c policies and
 
markets Jo not occur.
 
2. Macro agro-climatic changes
 
do not seriourly impedz with
 
island ano between island 
transfer of FSR/D generated 
technological improvements.
 
3. The availability of 
agricultural -nputs (credit,
 
farm implements, seeds, in­
fomation expands in response
 
to increasing farmer demand. 

4. Aditionai Cariubean 
count-ies and research 
institutions dec:de to 
incorporate the CA DI FSR/D 
methodology. 
5. The governments of the 
Eastern Caribtean continue
 
farming systems development
 
programs.
 

6. The policy environment 
encourages private sector in­
vestment in profitable,
 
research identified
 

agricultural ventures. 

Output to Firose 

1. Agricltural inputs such as 
credit and seed required for 
initial adapt:on of
 
Technological improvements 
are available.
 
2. Natural disasters do not 
seriously disrupt the
 
validation and mass tr3nsfer 
of technlogical irprovements. 
3. The USAI. supported UWI 
Fxtenstcn and CATCO marketing 
are imple-ented as planned. 
4. CARDi, after yedr 2 cf the 
proiect. attracts aoditional 
donor funting in support of its 
FSR/D Program. 
5. CAPRDI cc.ntir.es tc improve 
operatlon3 ano servicu. 

http:cc.ntir.es
http:FRAMEWO.RK
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External Conditions/Asswptions!arrative Szoary 	 OI'S ?M'S 

End of Project Status (EX s) 	 output to Purpose 

generated by the institutional analysis. 
FMD process will he used 
by and be having a 
subctantial influence on the 
policy raking and project 
planning/iplemntation of 
participating country public 
officials, donor organizations 
and private enterprises. 
4. CAMI's regional and 4. Regional institutional 
international icage in viability analysis. 
adaptive research will 
impcove as evidenced by 
country requests for FSP,/D 
related researc& and 
international invitatlons 
to describe the FSR/D 
methodology and experience. 
5. CARDI, by decision of its 5. CADI firancial recor ds. 
Board of Directors will be 
core funding FSW/D prcgram 
staff at headquarters, 
sub-regional and country 
levels. 

oInput 	 to Output 

able to recruit and1. r-vncrically viable farm level 	 la. A FM/D methodology for la. CARDI FSR docments CARDI 
te r.-logical irpro ts (TI's) selecting potentially viable and field surveys, retain high-quality personnel
 
in crops, livestock anA crop/ technological irprovements for FSR/D positions.
 

them at the 2. Ministry of 	Agricultures inlivestock ccbinations are 	 and validating 

farm level (as adapted to participating countries assign
generated, farm-tested and farm-

validated, 	 various country conditions) an adequate number of
 
is refined, &cu=ented, and qualified research and
 
disseminated. extension staff to work on
 

CAPDI country FSR/D team. 

lb. At least 50%of PO lb. CAI and K records. 3. CARDI and MOA personnel from 

research 	perscrnel in each other Caribbean countries have 
adequate funding to attendisland, 75%of CARDI's staff 

have learned the FSiD CARDI-sponsored workshops and 
e-o~gyby participating 	 training sessions. 

in seminaxs, workshops and 4. CARDI's Board of Director's 
formal training action continues to support a policy 
training pcograas. of decentralization and the 

TraLning is also provided strengtheninr of CARDI's 
for K and CAMDI staff overall institutional system. 
from other Caribean islands. 
1c. Kinimum targets for Ic. Teduailogy Improveet 5. CARDI provides the required 
various stages of the FSr/D Files (TIF's) and FVD counterpart staff to work with 
process are as follows: project records. and learn with the 
* Technology Screening institutional strengthening 
(step 5) - 6 per island consultmts. 



-3-

MOV'S External Conditions/AssumptionsXarr-at-we 5-mm ry OVI's 

Input to Outputo 


d-iring each of last four 6. Qualified Technical staff 

years of project - 120 total, are available for CAPDI FSR/D 

O Testing (step 9) Project positions.0r-Farni 
- 3 per islanc curing each 
of last t1,ree years of 

project - 42 to al. 

* Cn-Farn Validation (step 

I0) - 4 per island during 

eacn of last two years o 

project - 56 total. 

I At least 2 of the On-Farm 
Vai.Lation trials will 

include livestocK. 

Id. The ratio of farmer Id. Technology Improvement 

participants tetween on- Files (TIF's) and FSR/D 

rart- val:dation trials and project records. 

or.-farn testing of 

alternatives will be at 

least 3 to 1; ar.ndtLe 
ratio of adopters to 
participants in on-farm 
vali atic- t-als will be
 
at least to I.
 

Economically viable farn level 2a. A zyst'.-.natic approach 2a. CARD! FZR/D documents.
 

Tecob.!o~ical Irprovesents (TIF's) 
 for trar.sferrin
 

are_ Zyste-tically transferred to 
 (aaa;trg and validating)
 

externicn agents, private enter-prises, tecnnological i:provc--ento
 

and farsers partticip.ating in to farners in fairly 
hoscgenecus recomz.endation 
dor.ains is developed jointly 
witth MOA, CAEP and related 
per nne 1. 
2n. At eas- 2SI of 10A 2o. CARD! and MOA documents. 

applicaoilty testirg. 


extclon per~-orne! an.a
 

selecteo -r-vate sector 
r eenatve in eacn 

sland by CARD:. 
2c. By year 5 of tte project, 2c. MOA Extension Service Records. 
a;pz'!:ttl~ty tes'_ing by the 
extension rerv:ces will te 
cSrple-e: for 56 technolcgical 

3. CARDI's decentralized FSRJD 5a. r o-l =35.,a 3a. CARDI and MOA records.
 
?rogran is cevelo;,ed, and Cecentralizec FSF/D Froira=
 
str.ngtner, alorg wit.h the (with proieot :anagezent and
 

tea;.arters stracture and infcrcaticn S-yte­
A&r--- izntrative sy-t-s requirec to oapatles) oriented to all
 
s..;por. and s;stain1it. Ccontrles in te East
 

Carittcan se established and
 
c-;: rat irg. 
3t. ?y , CAyI's 3b. CARDI and MOA records. 
trucL.re and 
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Narrative Summy OVI'S 1VIIIS External Conditions/Assuvptions 

o s Inut to Output 

administrative systems 
(personrnel, financial, etc.) 
ill s.s-port of 
dlecentralized FSR/D Program 
operations in the East 
Caribbean wi1l be 
substantially strengthened. 

Activities Inputs (Proiect Costs) Preconditions 
($000) 

AID CkRDI MOA TOrAL 1. CARDI and Board agree to 
-- - - FS/D project design 

Pprsonnel Costs 
Fruiprent and Supplies 

1,890 
1,110 

3,240 770 5,855 
1,110 

including Conditions 
Precedent and Coveants. 

Operating Exper-ses 
Travel 

950 
400 

880 
100 

110 1,940 
50 

Tvc]-oical Assistance 1,960 1,960 

Training 390 390 
Evaluat ion 300 300 

7TIM -4, 27W 1y 
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AM'770~ AT11 71KO AMB DCKl MPON ANNEX B 

PP.) LV? C? CU'*O20? jA 24 198S 
D~L11~G jQ128/0l 0220545 

v 0641w4 2 22 JAN 83 
!v ;rCsTATPl WASP)')C 
To AtM:f1ASSY BRIDGETOWN PRIORITY e982 

TR 
CBR: AIDl~ 

r.('. 123.r0: N/A
 

S;%iJZCT 3 DAIC R!?VliV OF EASTER ; CARIEPEN YARhIfl 
r'Ywr."It't 1RESLASC** AND DEVELOP~EiT PID 

U!l~C3: (A)STATE 2884281 (B) STATE 122247 	 AC"ON 

lID 1S
1. T;VIEW4 bELD Ott JA4UARY 17, 1923.
S~JFC 

kT?%Ty AFk'.OVVD AND MISSION ISAUTEOIDIZED TO PROCZED WITH
 

RVVi. B3JICT 	 GUIDANCE.Itt ~ 1~VS TO THE FOLLOWING 	 ______ 

2. :AflI0NAL PERSON=E AND INSTITUTIONSt CONCZR-1 	 PROC I 
ROLS OF LOCALUPPFsSlD AT TES DAIC RIVIEJ AIOUT TEL 

t.I3?nRy p~r$3NN!L ON,.COUMTPTAMS (CTS) WF.ICE ARE TO IN,04
 
;16lE Ot ZACii-PA3TICIPATINts ISLAND UND0? TAE 
$?..XC~ RIVIEW, MISSION SFOULD ASSISSiJAIOGIN~TINIVE 


~.U lUS 	 CTS TO L£jSUFL TBAT so RLA'T TUCTUREZLS LOCAL 
INVotvl.'0E-iN"0 IS P.M100YGUL; THAI LOCALLRESIARCE.c 
CA,'ILIflS AtD lXERIj!j*E ARS STRENGTHINED9 I? AND TO I 
'ii;j, i)j PUSSIML AND DkSII3ABLE 1DTA AONL Acli 

111150CK.7L AhN) INSTITUTIONS ARE APPROPRIATILY LIllhED TO ______ 

C:.2DI10~ 1:.C w'4:A5R LI.MEIZOOD Oi' CONTI'4USD, COORDINA'T1D, o" 
HLrif____AN'. SUCCYSSIUL RISLARCIE ACTIVITISS. PP 
JAO J 

Er.U~!OU?.Th T~t:AU2~07 Th'. ST.'IUTUPE DECIDED UkON 
AN INJ)IO0.71 ThrATi!SS STEUCTUFLS AR-31CONSONANT 4ITH TP.L. 

L 	0"7(J.C1'.'!3 CR AIRE OTiEP.#ISl, AS"Ps~Oe'RIATE UNDIR Tik. TAKENs 

Z . TLi*,*Zfl AND FINAHCE: 

A!'PT?IISTRATM'E COSTS - co?.Czn4 E:APRISSID Tk:AT 
£C~iT!.~d U (.kROJF.CI SUPPOPT ACTIVLTIJS AJT1. 

* 	~~t~.010Nt OT AI.D. PROJECT WCIJLD IF~ DIPEND1r.T ON 
0;tl- k6UrOURI. A.0 WAS DONE TOR M1SONNIL COSTS, 

t,135101 .1c)OULD AT7LEMPT TO r~lLOP,,0 SUDGiT SO THAT CARDI. 
M" ui~ ISCHSAVING MFiCL:JTA01 07 THkV!At: 

~~ IV%. cCCT PC.VT10h .0 "6 MsUM$ OVlIh TEE LIFE 
Cllr0.CT, M~ T~l It:-TIRM P(.41TI10U A17IR TROJICT 

'i0.1~ Lh'AOF. 1k' riJLL AbD,1NIW*h.%T1VI COST: AlSO?.PflONS 
CAR'4'C .I,' N.411A11'Ol ?P 51,UJLfl ItIDICAllE LOd BALM10C' OF 

~Ut~~ 	 IILL fll.DEDA.If4hEAIVECOSTS BI 

tIHCLASIFI7L' 	 STAF 20121 1/2 

http:kROJF.CI
http:INJ)IO0.71
http:Er.U~!OU?.Th
http:111150CK.7L
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V.101,ASS5IFI- D nelAs2 12 /2 
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'X1H1. AI.D.mSMkORIEP MUJELT. FOR1 EIAMI'L~i ONLY
 
0XAT POR11014 OF COREK STAFF SALAMdS DIRECTLY ATTRIUTED
 
C vi z A .1 .D. PFROJ 1Cv Si4JL1LD BE 1NCLJDED AS A CARDI 

C01.i11UTION TO THI. PROJ.'OjT. 

R & D FUND: PID AND SUISILOUtNT*AL1RIEUSINISS 
4ILSUSION IN,LAIC DID KOT ADiQUATILY 14PAIN SUfl PUR2OSE 
.tN :tD~70T. 'IPE TROPOSAL fEAT CAFItI PROVID7 R&ED SERVICES, 

S P -F P.1. -- ------­...
0-TNI-10''1A ~ 
I'~TLI IPVIE~', THE VSINSFOULL PUJITFRZ. AflALYZI THE
 

10?D~O AN AND 11 IT STILL SZEMS
SUCh APPROACLo 

~2~iIiA1 1,"JUSTIFICATION AN!) SPLOIPIC C"IlK'IA AND
 

IE SIPT IOP.TH INlUImiLIII1S 10A~ SUCH AN I011TICN SEOULD, 
t' PPI.EVN IF Thv,SU?SIDIZID RND APPROACe. IS RETAINE"D, 
L~O Jt'!TI7ICt. !CN OF, tJEID I SEEN FOR USIIJG AID P.%SOURCES 
IS A fUND r41kJJ W"Z 5U361.Y. TO T11 EXUTNT TLAT 
5*,.1VIC'. Alil PMOT.21 BY FIGULAR CARD! STA'F HS 
0%LN CWI -4I PAYS ALRELADY 3T.Eh FUNDID, 1uTHF BY 

iris kAOJECI 4)11 UTlIM CONT IPUTIONS TO CARDI. ANY VIEW 
CV'Ts$tIN0V IEr 17 CARCrI TGu' A PARTIC'JL&R E1.D PROJICT, 

A !P%*LATIVL LFAS SIGNIPICANT !L" Et4T U? TOTAL'r1L6 32
U~i'SA9, AD kHRRF.ORE PRLSUtIABLY OE T

~~'I~J4T 

D41VAT'L rtJINF23 COIITRIE'JTION, IU'OTHIB WORDS 'EVEN 17 
CAH0nI N:IGT D-3CI TO PROVIDE SERTICIS ON A SUISLDI ZED 

TPIS WOLILD NOT APPEAR TO REQUIRE TEE ZSTA3LISHIIENTTASIS, 

CT A FUND. ACCOLDI"GLY9 UNLESS 11ISSIO.1l hAS OILESR 
PID OR AT :AlO, FUND SHOULD.R7,71('4ALI, NOT PRISS3ATL IN 

r~ Dt4IVXD 11! FROJECT. 

C. PAPTICIPATING COIJKTAIZSt IN DETERMIN~ING APPROPRIATI
 
MISSION
FA7T1CLVATIONUNDER ThE Thl PROPOSID PROJECT, ItH 


S11CULD RIVTIWPOLICY GUIDANCI PROVIDED BY S1'ATq*./AID.
 
~i.~h1CITC1ED AROY!. AHS OF PARTICULAR RSLI"VINCE, 

TEE PP SPOULD INCLUDE PROCEDURES T'OR
d* 'VIROUtI~t 
~~:W£ i! PES 'ICIDdrS IN PPOJZCT AIID RESTARC
 

11.GRAM$ PEST 1INAG::rVINT TICENIQUIS TO AMOSC
.1i" 
DM1AD?.!ICYG RECOt*:LND P.DO/C Uw.E PEST
("''1a '7~1-VPCILL 

I~,..3h:JX?.AT Vn.o dILL BE DOIN3:%NVIfo~mrAL
 
~1~t~NTSON TV'O OTHER RDO/C PROJECTS AND COORAZINAT1
 

"il thl/Atd./iCP CARROLL COLLIFR.
 

7# OCTAL IJALYSISI IN TNDERTAMIU0 T531 SOCTIL SOUNDNESS 
SLOULD INCLUDE APPPOPRIAIEI4;'LY$LU# T11 MISSION 

ROLIS: 07 4OM*.', ThE CROPSA~ir11:12IofI 1O, INTIR ALIA THS 
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:"VitU'S ARDND hw1.
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C e "CAROINST"
4 CARIBBEAN AGRICULTURAL RESEARCH AND DEVELOPMENT INSTITUTE 

PTekn 4*. 
ST.AUGUSTINE TRINIDAD. W. h UNIVERSITY CAMPUS 

OFFICE OF THE EXECUTIVE DIRECTOR 

Out eOf~tll4.
 

June 8, 1983
 

Mr. William B. Wheeler
 
Mission Director
 
Agency for International
 

Development
 
Regional Development Office/
 

Caribbean
 
P.O. 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 develop an
 
effective farming systems research program in the Eastern Caribbean.
 

The AID support amounting to $7.0 million ingrant 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. Inaddition to,
 
costs for a livestock feeding program which Barbados will participate
 
in.
 

The CARDI contribution will amount to approximately $4,200,000
 
and will include personnel for CARDI core staff to backstop the farming
 
sys'ems program, as well as, an increasing share of the personnel and
 

By the end of the
administrative costs associated with the program. 

project CARDI will assume all personnel costs and administrative costs
 
associated with the program in the LOC's.
 

Sincerely,
 

J. A. Berga e
 
Executive Director
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P.O. Box 50!), Gratvmti Hall, Christ Churci, Barbeodo$ 

Our Ref: Your Ref. 	 Tel: 84150/ 

1983-06-06
 

Dear Sir: 

At the Special Meting of the Standing 0Ctmittec of 
Ministers responsible for Agriculture held in Biax'akc'; m 
May 10-12, 1983, the Ministerv; agreed that "A 1 Mtjmal Inntitute 

for Appli( l Njrlcultural .. and l)velcyv.jnt saryearci 	 !;nec.. 


and that CAIRI prqperly -fti-ticLun-d, staffed, 11 nt-gKed and financed 

would xe able to iVrfonn the.. funticn';. 

2. 	With rxn.pect to ftnding and tile Work prIcjraimel of the
 
lzit "in order to ACTIO14 I


Institute, the Mini:;ters azrtxxl inte~r alia 
-eiiur, the cx.rati(cral ef fcctivemes; of the Institute the Boaird, . / , u 

of Directors will be char(Jd with the rei;pansibility of hi-eping 

the .evel of (core fundiJng within 'IT$7 (XX) O00 limit annullyv 

over the next three years d that the Work Progran- should ',-. t 

be re-denigned to mike the aio:st efficient use of available A,1, 

funds, die account being ken of the avtilibility of eatemal ... .... 
funding." 

tle need to institute3. 	 'Ihe Min.isters also vy<A-nied 

tnd xnd the Board of 
 -managanont systo-,it cotrols inrutcted 

Director; "to institute proqxr zriyjncv, it and cxntrol systems and u.
 

cr 1
procedures by the eno of 1983". 


Ac "
 

/4. * * 	 . 

JAO 

TA ....Willmn WOeler 	 IGNMr. States AgencyUnite 


. •
for Intenticnal Dvelopm1nt ...
Gulf Ilomc 

Brod Stxeet
 
BRI IXIL.'I'WT
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1983-06-06Mr. Willin Hieeler 
tkited States Agency 
for InternaLicnal Development 

4. 	 A neeting between the Oiainnan of the Governing Body, the
 
Directors and the Executivu Director was
Clian of the Board of 


held to discuss how the Ministrial nundates would be effected.
 

5. 	 Tlhe meting decided that the first priority in the
 
of the Institute was that a finn of cxnisultantsl
reorganizaticn 

would need to be selected to exatjne the curmt organizational 
system and to recanwitnd new system whidi the cxIusultznts would 
then assist imragnaqcmt in putting into place. 'Ibe terms of refexecwc 
for the cxnrsultmnts are attadied. 

6. I refer to the Mnisters' decisiom; that the syst!Us be 
put in place by the end of 1983. In or(ler to fulfil thin in andt . 

it would be nect;sary to execute thec c ;ultducy ccntract muor the 
four nunths ipriod AtuSt. to Nov-iber, 1983. 

7. tohe Institute In not. cuarrently in it fin-ncial poLitlion 
to provide funds; for this caxsultancy cxztracL. Oci-Lstxn' tly, I 
am hereby ti-iking an urjnt ruquest to yc- i to finance tw cx)st of 

fron -Lu.y funds at ycir dtr;jx AiLc,. in order to =ctthis oomsultancy 

the established anddline- the resultint thiv.
and r-x)xjnizinq 

to this roquest.ocnstraints, 	 I would aprecate a I)act rt'jxne 

With thanJk for your c--operation. 

Yorfthfully, 

O.R.L. O 'It5" 
R.L.0 , M 
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TERE OF REMO= 

PHAS I: 

Develop a Project Preparaticn, Approval and Evaluation System including 
a Project Mm agcment and Documetaticn System 

(1) 	 A recruitment and perfornmnce approval system 

(2) 	 Clerical ,aid paper work systemis 

(3) 	 A cxmllunic.itin and nmgcoment infornation system 

(4) 	 Prcper accounting uystias including standard policies, 
guidelUnes and procedures 

(5) 	 An internal audit functicn 

PHASE II: 

(1) 	 W.volop a Project Pre1xraticn, appzxeal and valunitinic 
aystun Includyij a Project inautntji and docuinntaticn 
BylitunI 

(2) lhdertAkAk a fonil jcb evAihuticn ea).rci:ie to establinh 
a I;r2x.r c1..i-ciiflcndtc rzyuttf with an dj)roprIato- salary 
tLtntctun" 

(3) 	 Prvpwtrt j(h c :crlptlni for all 4ttioytei;ud a 
axii'hlit ICsi iptd(.w.Je to tw. the lwtitutc'u 

(4) 'nIitru ii o i:)nufil ti lt1 4vifn of theue 

(5) in.irk a PrwvunI&?tia1 

A.iu-it Owe it -ljist of (WIl4 in tho irpliiitatki of 

\ it 

http:iptd(.w.Je
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PiiOJECt CHECKL[SF 

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 applicaole only to 

loans); and Economic Support Funds. 

ITEMCHOSS HEVEHENCES: LS CUNTiiY CHECKLIST UP-fO-DATE? HAS STANDARD 

CHECKLIST tEEN REVIEWED FoH l'IS PHOJECT? 

A. GENEHAL CliTEH[A FOl PIROJECI' 

1. 	 FY l9d2 Apropriitaion Act 

Sec. 523i CAA Sec. 04A;.
 
Sec. W)3(0) .
 

(a) 	 00e crite now authorizing and A Congressional Notificat-on 

appropriations committees has been forwarded to Congress 
of Senate anid douse nave 

Ueen 	 or will be notified 
concerning tne project; 

(b) 	is assistance within
 
(Operationml Year iOudget)
 
country or, international
 
organization allocation
 
reported to Coriress (or
 
not more tnan 4,' million
 
over tnat amount)?
 

2. 	 FAA See. Ol(a)(1). Prior to Yes
 
obligation in exces; of
 
$100,000, will tnere ne
 
(a) engineering,
 
financiai or' otner plans
 
neces: ary to cjrrt'y out
 
the assistance and (o) a
 
reasonably firm ci;timate
 
of the (:Ost to the U.S.
 
of tne as:;i:stance?
 

3. 	 FAA Sec. 01l(a)(,'). I" NIA
 
ftrtner l,,h,;l1 lat.y action
 
is rv111ire, ,4ithitl
 
recipint. ( ounlt'y, what IS
 
b icp. t; '0 I a(11tIbI t
S 

ex 1)ec ta t, i o r1 , 1. 1, .; i(' 1
 

action w il I,, (ompleted 

in time to pI--mit. orderly 

a(ccomI) Ii:ijrl-lit. of purjioze 
of' toe ;InI ' Iass arl 

4. 	 FAA .wc. dl o.b); Fy 'l8,? N/A
 
Aj)1 t.I m,, A,:r o'
 
2 02 . it, If f mr W,-lt,,)r or 

watu~r-= e I., tod 1.110 
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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, 1973? 

5. FAA Sec. 611(e). if N/A 

project is capital 
assistance (e.g., 
construction), and all 
U.S. assistance for it 
will 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? 

6. FAA Sec. 209. Is project This is a regional project 

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

7. FAA Sec. 601(a). 
Information and 

The primary thrust of the Project 

is to increase the productivity 

conclusionn whetner 
project will encourage 
efforts of tne country 

and production of the 
agricultural sector in the 
Eastern Caribbean 

to: (a) increase the 
flow of international 
trade; (b) foster private 
initiative and 
competition; and (c) 
encourage development and 
use of cooperatives, and 
credi. lnion:s, and 
savings and Loan 
assocltions; (d) 
discourage monopolistic 
practices ; (e) improve 
technical efficiency of 
industry, agriculture and 
commerce; and (f) 
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strengthen free labor
 
unions.
 

8. 	 FAA Sec. 601(b).
 
Information and 

conclusions on how 

project will encourrge 

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).
 

9. 	 FAA Sec. 612(b), 636(h);
 
FY 1982 Appropriation
 

Act Sec. 507. Describe 

steps taken to assure 

that, to the riaximum 

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.
 

10. 	 FAA Sec. 612(d). Does 
the U.S. own excess 
foreign currency of the 

country and, if so, what 

arrangements have been 
made for its release? 

11. 	 FAA Sec. 601(e). Will 

the project utilize
 
competitive selection
 
procedures for the
 
awarding of contracts,
 
except where applicable
 
procurement rules allow
 
otherwise?
 

12. 	 FY 1982 Appropriation Act 

Sec. 521. If assistance
 
is for the production of
 
any commodity 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
 
assistance likely to
 
cause substantial injury
 

to U.S. producers of the
 
same, similar or
 

competing commodity? 

13. 	 FAA 118(c) and (d).
 
Does the project take 


into account the impact 


on the environment and 


natural resources? If 
the project or program 
will significantly affect 
tne global commons 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?
 

14. FAA 121(d). If a Sahel 


project, has a 
determination been made
 

that the 1ost government
 

has an adequate system
 

for accounting for and
 

controlling receipt and 
expenditure of project 
funds (dollars or local 
currency genmeratcd 
there from)? 

B. FUNDING CRITERIA FOR PROJECT 

I. Development A.sitance
 
Project Crltri,,a
 

a. FAA See. I02(b). 111.
 

113, 281(a). Extent to 


which activity will (a) 


effectively involve the 
poor 	 In development, oy 

IEE was prepared for the PID
 

A negative determination was
 

recommended and approved
 

N/A
 

Projeot will indirectly assist rural 

poor by increasing productivity in 

agriculture, previously among small 
and medium farmers 
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extending access to The FSR approach to be utilized in 
economy at local level, the project will directly involve thE 

increasing labor- small farmer in th- development process. 
intensive production The oasic thrust of the Project is to 

and the use of increase small farner productions, 

appropriate technology, researcn in labor saving tools and 
spreading investment out methods will be designed to have impact 
from cities Lo simall in making agriculture more desirable to 
towns and rural areas, rural pcpulations, especially younger 

anu insuring wide people 
participation of the poor 
in the beneCits or 

development on a
 

sustained basis, using 

tne appropriate U.S. 
institution,-); (b) nelp 
develop cooperatives,
 
especially by tecnical 
assistance, to assist 
rural and urban poor to 

help themselves toward 
better life, and 

otnerwi S, encourage 
democratic private and 

local governmental 
institutions; (c) 3upport 

trie suif-help eftorts of 

developing countries; (d) 
promote tire participation 
of wormn in tne iiitional 

economies of developing 
countr;es and tne 

improvement of wnen' s 
status; and (e) utilize 

and encourage regional 
caoperation by developing 
countries? 

b. FAA See. lOi, 103A 
101). Does the Yes 

project fit the criteria 

for the type of' funds 
(functional account) 

being used? 

c. FAA Sec. 107. Is Yes 
emphasis on usJe of 

appropriate technology 
(relatively imialler, 
co't-savlng, labor-using 

technologlen that are 

generally mo3t
 
appropriate for the small 

farms, small ousinesnos, 
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and small incomes of the 
poor) ? 

d. FAA Sec. 110(a). Will Yes
 

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 "relatively least 
developed" country) 

e. FAA See. 110(b).
 

Will grant capitad N/A 
assistance be disbursed 
for project over more 
than 3 years? if so, has 
justification 
satisfactory to Congress 
been made, and efforts 
for other financing, or 
is tne recipient cointry 
"relatively least 
developed"Y 

f. FAA Sec. 122(b). Does Yes
 
the activity give
 
reasonable promise of
 
contributing to the
 

development of economic
 
resources, or to the
 

increase of productive
 
capacities and
 
self-sustaininug economic
 

growth?
 

g. FAA Sec. 281 (o).
 

Descriue extent to which Project supports the institutional
 

program recognizes the development and stated programs of 

particular needa, CARDI. CAMII's mandates Include 
desi.es, and capacities decentralization of activities to 

of t;he people of tne contribute to the agricultural 
country; utilizen the development of the Region. 
country's intellectual 
resources to encourage
 
insti tutional
 
devciopment; and supports
 
civil cuucitlon and
 
training In skills
 
requirod for offectiv,! 
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participation in
 
governmental processes
 

essential to
 
self-government. 

2. 	 Development Assistance Project
 

Criteria (loans Only)
 

a. 	 FAA Sec. 122(b).
 
Information and 

conclusion on capacity of
 

the country to repay the
 

loan, at a reasonable
 

rate of interest.
 

b. 	 FAA Sec. 620(d). If 


assistancc is for any
 

productive enterprise
 
which will compete with 

U.S. 	enterprises, is
 

tnere an agreument by the 
recipient country to
 

prevent export to the
 

U.S. of more than 20% of 
tue enterprise's annual 
production during tne 
life of the loan'? 

C. 	 ISDC'A of' 724 

(c) and (d). If for 


Nicaragua, does the loan
 

agreement require that 
the funds be used to the 

maximum extent possible 
for the private sector? 
Does the project provide
 

for monitoring under FAA
 

Sec. 624(g)?
 

3. 	 Project Criteria Solely for
 
Economic S!pLort Fund
 
a. FAA Sec. 531(a). Will 

this assistance promote 

economic or political 
stability? To the extent 

possible, does it reflect 

the policy directions of
 

FAA Section 102?
 

b. FAA Sec.-531(c). Will 

assistance under this 

chapter be used for 
military, or paramilitary 

act Ivi ties? 

N/A
 

N/A
 

N/A
 

N/A
 

N/A
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c. FAA Sec. 534. Will ESF N/A 
funds te used to finance 
the construction of the 
operation or maintenance 
of, or the supplying of 
fuel for, a nuclear 
facility? if so, has 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 acerue to 
the recipient country, 
have Sp.cial Account 
(counterpart) 
arrangements been made? 
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5C(3) - SfANDARD ITEM CHECKLIST
 

covered routinely in
 
Listed oelow are statutory items which normally will oe 

assistance agreement dealing with its implemetation, or
 those provisions of an 

certain uses of funds.
covered in tre Agreement by imposing limits on 

(A) Procurement, (B)
Tnese items are arranged under tne general neadings of 

and (C) Other Restrictions.Construction, 

A. Procurement 

Yes
Are there arrange-
1. 	 FAA Sec. b02. 

ment6 to permit U.S. small business 
to participate equitably in the furnisning
 

of goods and services financed.
 

Yes2. 	 FAA Sec. 6044(a). Will all ommodity 
procurement financed be from the U.S
 
except as otnerwise determined by the
 
President or under, delegaLion from him?
 

N/A
3. 	 FAA Sec. u04(d). If tne cooperating country 

discriminates against U.S. marine insurance
 

companies, will agreement require trat marine 
on commodities
insurance be placed in the U.S. 


financed'?
 

N/A4. 	 FAA Sec. 6014(e). If oCfsnore procurement 

of agricultural commodity or' product is to be
 

financed, is there provision against sucn pro­

curement wnen tne domestic price of such 
commoity io less than parity? 

Yes
FAA Sec. 608(a). Will U.S. Government excess5. 
persona3l property be utilized wherever practi­

cable in lieu of the procurement of new items? 

6. FAA Sec. bu3. (a) Compliance with requirement 	 Yes 

in section 901(b) of the Marchant Marine Act of
 

least 50 percentum
1936, as amended, that at 

of the gross tonnage of coimmodities (computed 
separately for dry bulk carriers, dry cargo
 
linera, ind tankers) financed shall be tran­

ported on privately owned U.S.-flag commercial
 
that such vessels arevessels to the extent 

available dt fair and reasonat'le rates. 

Yes
621. 	 If technical assistance is financed,7. 	 FAA See 

the fullestwill such assist;,ce be furni3ned to 


extent practicable as goods and professional and
 

other service; from private enterprise on a contract
 

basis? 11' the facilities of otner Federal agencies
 

will be utilized, are they particularly suitable,
 

\Q) 
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not competitive with private enterprise, and made
 

available witnout undue interference witn domestic
 

programs?
 

Yes
8. 	 international Air Transport 

Fair Competitive Practices Act, 1974.
 

If'air transportation of persons or
 

property is financed on grant oasis, will
 

provision be made tnat U.S.-flag carriers will
 

oe utilized to the extent sucn service is 

available?
 

9. 	 FY 19 App. Act. Sec. 105. Does tne contract for Yes 

procurement contain a provision authorizing the
 

termination of SUCn contract for the convenience 
of the United States? 

B. Construction
 

1. 	 FAA Sec. 601(d). If a capital (e.g., construction) N/A 

project, are engineering and professional services 

of U.S. firms and their affiliates to oe used to 

the maximum extent consistent with the national 

interes t? 

2. 	 FAA Sec. oll(c). If contracts for construction N/A
 

are to be financed, will they be let on a compe­

titive basis to maximum extent practicable? 

3. 	 FAA Sec. 620(k). If'for construction of produc- N/A 

tive enterprise, will aggregate value of assistance
 

to oe furnished by the U.S. not exceed $100 million?
 

C. Other Hestrictions
 

1. 	 FAA Sec. 122(e). If development loan, is interest N/A 
ratc at least 2% pe annum during grace period and 

at least 3% per annum thereafter? 

2. 	 FAA Sec. 301(d). If fun6 s established solely N/A 

by U.S. contr.butions and administered oy an 

international organization, does Comptroller 

General nave audit rignts? 

3. 	 FAA Sec. o20(h). Do orrangemcnts preclude Yes 
promoting or assisting the foreign aid 

project3 or activities of Communi'it-bloc 

countries3, contrary to the best interests 

of trie U.S.1 

4. 	 FAA-Sec. 636(i). Is financing not permitted to be Yes 

usedi without waiver, for purchase, long-term lease, 

or exchange of motor venicle manufactured outside 

the U.S., or guaranty of such transaction? 

V'
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5. Will arrangements preclude use of financing? Yes
 

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 incentive to 

any person to undergo sterilization? 

Yes 

b. FAA Sec. 620(g). To compensate owners for 

expropriated nationalized property? 
Yes 

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

Yes 

d. FAA Sec. 662. For CIA activities? Yes 

e. 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'? 

Yes 

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

Yes 

g. FY 1982 Ap)propriation Aot, Sec. 505. 
assessments, arrearages or dues? 

To pay U.N. Yes 

h. FY 1982 Apjroriation Act, Sec. 506. To carry out 
provisions of FAA scction 209(d) (Transfer of FAA 

funds to multilateral organizations for lending? 

Yes 

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

Yes 

j. FY 1982 Appropr.ation Act Sec. 511. Will assis-

tance be provided for the purpose of aiding 

the efforts of the Government of such country 

to repre-,n the legitimate rights of the popula­
tion of such country contrary to the Universal 

Declaration of' Human Rights? 

No 

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

for publicity or propaganda purposes within U.S. 

not authorized uy Congress? 

No 
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ANNEX E 

TECHNICAL ANALYSIS
 

PART I - DETAILED DESCRIPTICN OF CARDI 'S FARMING SYSTEMS RESEARCH & 
DEVEOPMENT 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 Connunity. 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 nerrher states; (4) to 
pursue for specified periods long-term research 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 merber state; and (7) to seek to achieve the optimim 
decentralisation of facilities. 

CARDI was structured like most traditional agricultural 
research institutes and was conducting research along disciplinary 
and commodity lines. In 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 prxduction 
recommendations which farmers could and would use, extension agents 
could explain, and credit institutions would finance. qe project 
was fundamentally an adaptive research project wheru proven 
technology was to be introduced into the farm systems to enhance 
farm productivity.
 

The first activity undertaken was a reconnaissance survey 
in eight territories to identify the location of small farmers 
according to size of holdings, nuiber 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 

I 
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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 one 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. In 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 

farm milieu could not be ignored.livestock component in the small 
Thus, the project was directed to a holistic farming systems
 
approach as illustrated in Figure 1. CARDI researchers conceived a 
farming system to be a complex interaction between the physical,
 
socio--economic and political environments, the available production 
resources at the farm level, and the farm household. A farming
 
system evolves to n..eet the self fullfilment of farmers aspirations
 
within a specific community environment.
 

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, 
the.se surveys were conducted by the University of the West Indies 
and did not involve CARDI, who were to work on subsequent 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 fron the baseline surveys 
provided criteria for the selection uf a sub-set of 25 farirrs per 
territoiy who participated in a long term monitoring exercise. The
 
criteria were: (a) farmer., between 25 and 65 years of age; (b) 
farmers with 1 to 3 parcels of lanr; (c) reasonable access to farm 
holdings anal; (d) cooperativenes.s of farmers. 

Vie sub-setr, 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 asmPects 
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 separate 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
 
headquarters. 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 opportunities on crop and
 
livestock systems on an island or regional basis. The natuce of the
 
research undertaken varied from countrv to country delpending on the
 

problems identified and the 'body of knowledge' existing to
 

alleviate the problems. Thus in some cases, on-farm testing of
 

shelf technology vas conducted, e.g. virus-free yam in St. Lucia,
 

and conodity research activities led to the testing of a package of
 

practices in peanut production in St. Vincent. In other ctases,
 
new
because of the absence of existii.g knowledge, the generation of 


technologies had to be carried out by back-up research activities at
 

the country level, e.g. cotton/leguih- intercropping evaluations in
 

Nevis. In addition, on-farm validation of known, proven and tested
 

technologies were conducted, e.g. protein/energy banks for livestock
 

in Montserrat and mulching of vegetables in Antigua.
 

The conduct of the research was confined to the farmers who
 

originally participated in the detailed year long monitoring and it
 

was thus difficult to obtain ad-quate replication of some
 

experiments. The experiments were not confined to clearly defined
 

agro-ecol og ical zones. In order to develop more relevant
 
a
technologies and to effect faster transfer of technoloqies to 


wider group of farmers, each country was divided into tentative
 
recomendation domains on the baris of natural conditions -­

rainfall, number of dry months, topography and soils. These domains
 

were further refined by taking socio-economic farmer circumstances
 

into consideration. Both formal and infotirul surveys were conducted
 

in specific locations on a particular cropping system.
 

The greater amount of project time, devoted to data 

collected, limited the time spent on actual conduct of on-farm 
tests. T'his in turn re:sulted in a low level of technology 
generation and adaptation and so precluded the last link in the 
Farming Systems Research chain, i.e. tran.sfer of technology. The 
experience gained from this approach to farming systems are being 
used to refine and modify tle approach to this project. More 

emphasis will be placed on analysis of data collected, design of 
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of on-farm tests, and the question of
on-farm tests, conduct 

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
 

to be adopted in this project.Research Approach 

B. The Systems Approach
 

Taking a systems approach to agricultural research and 

development means conceptualizing agricultural phenomenon as
 

systems. The identification of components that interact to form
 

outputs is not an arbitrarysystems that use inputs to produce 
process. In this complex agricultural scene of the Eastern
 

to identify, describe andCaribbean, it is often quite difficult 
understood
analyse the agricultural systems that must be if
 

alternative technologies are to be recoirmended.
 

CARDI 's Farming Systems Methodology requires an 

understanding of the following agricultural systems: 

1. The Island Agricultural System: This system is
 

process resourcecomposed of; a) the farms that natural inputs and 
credit etc., and
agricultural chemicals, seeds, fertilizer, labour, 


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 
of a household and a setisland agricultura system. It is composed 

production systems that are controlled by the
of agricultural 

household. 
The inputs include the family labor and assets owned by
 

the family plus those items purchased and those provided by nature. 

A farm system produces and sells agricultural commodities. In
 

of the output is consumed by the household. Using
addition, part 

the cash obtained from selling these outputs, or credit a farm 

the inputs required for its agricultural production
system buys 

that have not been included assystem and the household. Aspects 

system cojiponents in the above definition, but which are
farm 

important factors that affect farm operation, are off-farm work by
 

members of the family and non-agricultural activities (such as
 

occur within the physical limits ofrunning a small store) that may 
the farm. 
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3. The Agricultural Production System: This system is a 
composed of physical componentssub-system of a farm system. It is 

(soil, nutrients, etc.) that interact in space and time. Inputs can
 
radiation, chemicals,include p. :cipitation, solar agricultural 

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
 

system that includes one or more crop
agricultural production

interact space a crop/livestockpopulations that in and/or time; 

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 
labour, land and capital
interact in that they compete for 


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 

them as a unit, (e.,j. when small plots of differentmanage 
a farmer allocatesvegetables are planted in one field to which 

labour without regard to vegetable species). 

System analysis is a process of applying different
 
in order to understand the relationship
analytical techniques 


between a system's structure and its behaviour. Analytical
 
diagrams or graphical
techniques can include simple systems 


budgeting, or more sophisticated
techniques, and financial 

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 devec~ipment of system analysis techniques to 

analyse agricultural production systems, farm systems and island 
all the data used toagricultural systems. This does not mean that 

conduct these analyses must be generated by CARDI scientists. It 

does mean, however, that the methodology must contain activities to 
capture the inforaition 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 
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experience in farming systemsmethodology as it has gained 
research. The philosophical guidelines that were used to design the
 

original methodology are still important. Some of the key 

characteristics are:
 

as1. Farmer Participation: The farmer is conceptualised 
His or her intuitive knowledge of how 

a member of the FSR/D team. 
the constraintsfarming systems and production systems function and 

that affect their function are key pieces of information.
 

2. The Objective is Alternative Production ystenls: The 
the

technological options that are generated as a result of aplying 
inputs, component ; and/ormethodology are alternative management, 

of components of existing production systems. The
 
arrangement 


is not just a production systemoutput of the research process 
as new veterinary product,component, such a crop variety or a new 

but rather alternative set of technological options that encompass 
some cases the basic changethe production system as a whole. In 

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. 

is based
3. Evaluation of alternative production systems 

criteria. Mhile the new technology is on farm system pcrformance 

generated at the production system level, its evaluation is based on 

The question is not how does new technologyhow the farm performs. 

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 
research to receive now technologycommodity and discipline oriented 

and to give information as to the type of component research that 

should be done; linkage to agricultural policy institutions to 
, etc. and to givereceive Information on credit, marketffi 

recommendations on possible policy changes; and linkages with 
farm levelextension institutions to receive information on 

give assistance in farmer evaluation ofconstraints and to 

alternative technoloqy and technology transfer.
 

The detailed FSP/D) methodology contains 11 sets of 
A key activity is that of "design of alternatives'.activities. 

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 
Each of the 11 activity sets are discussedthe design activities. 

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 cowunities 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
 
on-farm tests conducted are
research more likely since results of 


likely to be applicable to farmers with similar circumstances.
 
variations in farmerRecomendation domains are determined by the 

ciirumstances. They may be determined by variations in natural
 
distinct
circumstances such as rainfall, soils, topography. Thus 


agro-ecological zones in an island may be a recomrrendation domain. 
However, these agro-ecological zones may be further modified by
 

that will produce different
socio-economic circumstances 

recommendation domains. The country team by working within 

hcmogeneous units will be able to develop improved technelogles 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 target 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
 

a
relatively structured short surveys, others send out 


multidisciplinary team with the objective of qualitatively
 
describing the agricultural sy:stem in the area, and others send out
 

rulti-discip|.inary teamn to ask questions related to their own 
be used by CARDI will depend on
discipline. TNechniques to 


availability of human resources, the complexity and homogeneity of 
the farininq systemn, and the ameujnt 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 sa-me 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 fariter 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 prograne 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
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specialist and country 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 point 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 Anal sis 

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
 

the existing
exercise is to identif the best way to improve 
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 type 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 
alterpative 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. In 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 
the farm systems, but most of thisinformation about existing 

is static in nature. Farms are dynamic systems and
information 

almost all farming systems projects have introduced some type of
 

farm monitoring into their methodology. First, the key inputs and
 

from the farm and from the various production systems areoutputs 
identified, then a questionnaire is developed and filled in
 

is usually collected either weekly,
periodically. Information 

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 
atspecific farm sub-systems. These studies can be directed 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 CARDI have to establish strong
information, will 

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 is applicable. 
credit and marketing situation irust, obviously, be
The policy, 


understood in the design of a technological alternative; but the 

linkage with these institutions is also important in that it allows 
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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( 	 i) Identification of constraints at the 
production system level (for example, low 
soil fertility); the farm level (for 
example, lack of labour during 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 oportunities 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 to the test at this stage. These tests
 
must be carried out on representative farms of a particular
 

domain. The number of farms involved will be
recomendation 

dependent on the nature of the experiment, the nurber of treatments,
 
etc. However, regardless 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 the 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. In 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, Dust
 
have the farmers' system as a control. Each farmer can be used as a
 
replicate in this case.
 

11. Applicability Testing
 

O.1 farm validations will give a fairly good guide as 
to the acceptability of new technologies and production systems.
 
The transfer of these technologies te 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. In 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 

avalidations of technologies across islands can be achieved as 
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.
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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 reconendation 
domain, with the objective of improving a specific production system 
within a specific 
research process. 

type of farming system requires a detailed 

When 
reconnaissance, 

area 
and 

and 
specific 

target farmer 
problem-focussed 

selection, 
surveys 

initial 
(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 probleriv that is a 
constraint), and the availability of island-lecel 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 identification 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 each other in a 

process which yields identified, tested and documented technological 
improvements. The process begins with the implementation of area 
and target (armer 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. CrJteria 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), both 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 irprovements.
 

i) Technological Improvement Files (TIF's)
 

The objective of FSR/D is to generate 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. In
 
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 iLiprovement Files 
(TIF's) will be used to organize both the inforIT[tion 
that isgenerated 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 it 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
 
varietie.;, crop population and spacing, or 
new livestock breeds, feed management 
systems, etc.); 

technical justification for the 
technologlcal inrovenm.nts (e.g. 
experimental evidence, results of iirketing 
or anthropological studies, etc.); and 
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research activities that are presently being
 
implemented or panned for the future.
 

The TIF for each production system will first be 
deve] opecd by hand and ref ined. Later, 
microcomputer., will be introduced to ease the 
process of up-datirij, cortncinicating and -,toring 
the Informat ion. Mhcn conf idence i n the 
Technolcxjical lifprovenent is such that extension 
begins to play the lead role, the first three 
sub-file:: will be tranisfered for use in the 
developik~nt of extension activities and extension 
bulletins.
 

ii) Work Plans To pinate TIF's 

A Teclnolooical Irinrovericnt File will be started when 
a decision h, bein ,.de that a r£-ecific production 
system in a spe:cific f:,rIiI. system and recolflendation 
domrain on a q iven i:-Iapnd i.; an area of fUture refs'arch 
enrpha~i:. At. first, the file will include only a 
de.cc-iption and arilyz:is, of the faru. ra present 
systc:m. This i: infowation that will hAve been 
gathrtx1 during L-.w -7. As nirt: of the a.aly'si.s to 
identify a prioritLy :v.y;tn, potential technolojical 
irj)rowv,,.cnt5 will have been di:;cu.;.ted, and th--se can 
be ;tored in the sW-file oil technological 
inpovewa.nt, even thOuhil the suub-f ile on 
"Justification" will be eM(Ly. 

At the f ir.s t planning :;e.,.;ion after a speci fic 
production system has been id(.fl if id, work planls will 
be developed to iiiplemTnt either analy;.sis activities 
(step!; 4-7) if further analy-i:s i; nleeNled, or b'i in to 
te.t potential technolw'lical iirmoveitwnt.s (step 9). 
In case. where a -pVcific technolcjy has, obvious
 
potential, it rmty be postsible to mrve directly to
 
on-farm valid-itien trial; (ntecp 10).
 

I'he work plan.; that are (JUVOopeXd by a country 
team with the avs,.'tance of project 5pemialists 
can be filed in :sub-file 4 of the TiI'. At the 
rCXL p1l4 1 j)ll ! 41; I he r(-:; u t s from. (A, the 
rexearch that w':; )1'innod ran be urovcd to the 
technical just iflcation sub-file. Ba;o on an 
analy:sis of the re:sult, other potential 

's\
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improvements can be identified and stored in
 

sub-file 2. Th1e 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-econcAfic improvements have been identified;
 
or to discontinue the research because of the low
 

probability of generating improvements.
 
Availability of resources may also enter into
 

this decision.
 

iii) Technotgical Improvements As Project Outputs
 

If the research with a specific production system has 

been successful, and potential inroventents have been 

in on-farm tests under researcher controlevaluated 

(step 9) and validated in on-farm tests under farmer 
control with extension supervision (step 10), the TIF 

andcan be transfered from research (CARDI 

where they exist)Island-level Research institutions 

to extension institutions. The fil- at this point 

will include the sub-files describiryj the farmers 
system and ecological and socio-econonlic environment
 

where the technology was generated, the suAb-file
 

describing the technological iTiprovcnynts, and the
 

sub-file describing the technical justification for 
recommending the iimproveeKnts.
 

When the TIF is transferred from research to
 

extension, the first rtep will be for extension
 
management personnel and research personnel o
 

joinV!y plan a testing of the z.pplicability of 

improvements ingeographic areas; outside 
of the specific area where tht technology was 

This n-ay be on one islanddeveloped (step i). 
testor posibly more than one island. if this 

is succcssful and farmers adopt the new 
will plan a more extensivetechnology, extension 

effort (such as mass media campaign.) 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
 
First, the major constraints
analysis involving three major phases. 


were
affecting crop production in all island systems 	 listed and
 
identified.
opportunities for the removal of these constraints 


Second, for each island the major cropping systems together with
 

some socio-economic characteristics were ranked into three
 
to their
categories - high, medium, and low priority - according 

relative importance in maintaining the supply of food. Third, 

of high priority were then selected and aproduction systems 
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
 
they relate
consideration technical, social, and economic factors as 


Arising out of this analysis
to individual countries were analyzed. 

research were selected and approaches indentified
priority areas for 


for constraint removal taking into consideration the human and
 

financial resources available. In the prioritization process
 

several were assessed. These included the likelihood of (1)
 

imediate substantial farm productivity improvements (2) irmediate 

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)
 
conserve
contribution to farm nutritional needs (8) .bility to 


natural resources (9) high extra-regional and regional export market
 

potential (10) contribution to local food consumption and import
 
food processing (12) ability
substitution (11) amenability to local 


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 surmiary form the exercise 

described above. Table 1 lists the major constraints which have 
to date. The table furtherbeen identified by CARDI FSR/D staff 

lists specific research opportunities with potential for alleviating
 

the constraint and identifies important linkages with international
 

research programs, private sector organizations
centers, other CARDI 

Table 2 presents the major production systems which have been
etc. 


Identified for each participating island along with the ranking
 
priority
assigned by CARDI staff. Finally, Table 3 presents the 


research areas and a brief description of planned activities.
 

Attachment I provides a description of the agro-ecological zones and
 

recommendation domains.
 



-- W- Table .l.
 

Major Constaints to Cropping Systems in the Eastern
 

Caribbean and Opportunities for Research
 

Opportunities for Research
Constraints 


1. 	 Major dependence on hand labor for all 1. Research should be aimed at 


farm operations especially very hard and reducing tne drudgery assoc­

time consuming activities such as land iated with hand labor.
 

preparation and weed control. There is a Importing, fabricating and testing 


of (a) fan., machinery to reduce
complete lack of labor savirg devices also 


for harvesting, handling and post-harvest drudgery and improve labor produc
 

operations of crops. The lack of power tivity. Machinery to be tested 


sources especially for land preparation include small tractors and imple-


leads to under utilisation of land. 
 ments, hand operated tractors
 

and implements, wheel hoes, har­

vesters, thresners, shellers,
 

decorticators etc.
 

2. 	 Crop Protection Problems including (a) 1. Development of weed control
 

abundance of wide diversity or weed systems based on cultivation prac­

species (b) rapid re-growth and sur- tices, herbicides and mulches
 

vival of many weed species especially for different weed types and
 

during the rainy season (c) high different 3easons of the year.
 
incidence of pests and diseases
 
especially during the rainy season. 2. Development of Integrated Pest 


Disease Control systems espec-

ially for the wet season.
 

3. 	Inefficient utilisation of crop pro- 1. Evaluation ot 1) effective con-

tection measures such as (a) centrations 2) time of applica-

variabl. rates of application of tion and 3) frequency of app.i­
chemicals (b) improper timing of appli- cation of pesticide.
 
cation in relation to incidence and/
 
or level of infection or infestation. 2. Cost/benefit analysis of pest­
(c) variable frequencies of application 	 ticides in current use.
 
of chemicals (e) lack of reliable inform­
ation on choice and use of chemicals.
 

W. 	The very variable unselectd and poor I. Crop improvement (a) Collection, 

quality planting material used in description and maintenance of 

respect of cerzal, legume, root crop of local genetic stocks. 
and fruit crop production. Planting (b) Selection from local genetic 
materials and seeds are often not material high yielding, pest and 
a-ailable, 	 disease resistance, and adaptable 


genotypes. (c) Introduction of
 
improved cultivara from internat-

ional Resea.-cn Centrez for testij.g 

adaptability to local conditions. 

(d) Development of quality seed 
production techniques. 

Linkages
 

1) ICRISAT
 

2) 	 Ministry of Agri­
culture
 

3) 	 CARDI EDF Peanut
 

Project
 

CARDI Biological
 
Control Programme
 

Agro-chemical
 
companies
 

International
 
Research Centres e.g.
 
ICRISAT 
CIAT 
CIMMYT 
AYRDC
 

Regional Rqsearch Centres
 
e.g. CAWIE
 
Extra-regional University
 
e.g. University of Florida
 
University of Puerto Rico
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5. 	 Poor sowing, planting and nursery 1. Evaluation of plant population UWI 
techniques resulting in the (a) waste of interactions in polycultural 
funds for purchase of large quantities systems. 
of seeds than actually required and 
(b) use of higher cr lower plant popula­
tions than optimum for a particular crop.
 

6. 	The use of marginal land for agricultural 1. Evaluation of different drainage 
activities leading to (a) drainage proolems systems for low lying areas. 
in low lying areas or heavy sols (b) poor
 
fertility in certain areas and (c) saver 2. The determination of the nutrient U.W.I.
 
erosion in steep areas under high rain- requirements of crops growing in
 
fall conditions, specific soil typen where
 

deficiences exist and in different 
polycultural situations. 

3. 	Developcent of simple low cost
 
soil conservation methods
 
applicable to small farm
 
conditions 

7. 	The predominance of rain-fed agriculture 1. Analysis of rainfall patterns ICRISAT 
with little control of water resources, using agro-cliuatological water CHI 
There can be an over supply of water dur- balance model of ICRISAT. 
ig% the rainy season leading to drainage
 
and disease problems and undersupply dur­
ing, tne dry season leading to drought
 
conditions. In drier areas and especially 
in the Leewards - a lack of improved dry
 
farming tecn.niques, renders crop produc­
tion risky resilting in total wastage of
 
ir.put3 and an unwilllr,ness to risk inputs.
 

8. 	 Unplannec and/or uncrganlsed systeMs of 1. Design and test planned and National Land Settlement 
prod=cticn iften resulting in a mosaic systematic small model farms Schemes.
 
or a-algaz of crops wich makes proper which would ieet farmers' goals
 
marnageent difficult. and objectives and make management
 

easier.
 

9. 	 Poor f-andlirg at harvest, poor post- 1. Development of proper h"rvesting National Marketing Board 
harvest nandling, packaging, and trais- handling and packaging system 
porting leading to dar-tge to and loss of 

arKetable produce. 

10. The ccplete iack of prcper-on-farm 1. Development of appropriate small 
storage facilities resulting in high farm storage facilities. 
storage leases. 

2. 	 Testing of small agro-processing 
macninery. 

11. 	 Lack of dependable markets and marketing 1. Analysis of weekly/monthly produc- 1. Ministry of Agriculture 
cnannela and uncertain orices for moat tlor ana"i=port of corn, pean'.ts, 2. Ministry of Trade 
commodities. 	 beans, vegetables and fruibs and 3. Marketing Boards 

initiate integrated production 4. Co-operative Producer 
marketInZ syatems Or~nisations 

http:pean'.ts


Jnt igua 
Major Froduction S3; tems Table 2 

Produrticn Syste=s 
livestoci 

Socio-ccono-ic 
Crnaracteri stics 

Agro-ecolc-'inal 
'Reco=zereaion 

zones 
Domain Rating 

Remarks 

1. Tegetatle S:all rz; off Tarm 
czpioy-ent; ramily; 
.ale; land rented 

66 

2. ILoot crops S-all far=; off farm 
erploycn t; fanily, 
=ale; land rented. 

of 

3. Cereals a, d grain legumes as at.ove C 

4. Cattle la.-&e and stall farms; 
co. :unal grazing. 
Sali farmers often 
landiless; off farm employ­
ment. 

4* 

S. Sbeep as above 00 

6. GeOLs Small far.;
eployaent 

off farm 



Table 2Major Productive SYstems 

St. Kitts 

Production SYsteXs Socio-Economic Agro-ecological zones Remarks 
Crops livestock Caracteristics 'Recommendation Domain Rating 

1. SLqa Government owed; 
(NACO) 

*to 

Some lands leased to 
s all farmers; male; 
employment with NACO 

2. Mixed Hoot Sheep, 
crop/vegetables 

goats, pigs Small farms, off farm 
employment with NACO. 
Rented lands. 

to 

MVIS 

1. Mixed Root Sheep, goats Small farm, rented lands, of* 

crops/Vegetables no-off farm employment; 
remittances. 

2. Cotton as above off 

3. Cattle Large and small farms; 
communal grazing; 

D 

landless farmers; no-off 
farm employment; remitt­
ances. 

Sheep Small farms; rented lands, m 

no-off farm employment; 
remittances. 

5. Goats as above 0 



Montserrat 

Major Production Systems Table .2 

Vegetables Sneep, goats Small rarms - rented 
lands; no-off farm 
employment; remittances eme 

Bananas 

cotton 

Pigs as above 

as above to 

Root crops as above 

Cattle Large and small farms. 
Communal grazing; 
landless farmers; no-off 
farn employment; remittances. 

Shoop Small fares; rented lands; 
no-otf farm employment; 
remittances 

SI 

Goats as above 0 



ST. LUCIA TABLE 'l2 MAJOR PRODUCTION SYSTEMS 

CRODUCrION SYSTEMLIVESTOCK SOCIO-ECONOMICAL CHARACTERISTICS AGRO-ECOLOGICAL ZONE 
"RECOMENDAi ION DOMAIN 

PRIORITY 
RATING 

P0_ARKS 

1 Banana and fowl, pigs Small farm; high-off farm employ- 1, 2. 4. 5 Though most small 
coconut mnt;family owned; male farvers 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, * 
coconut freehold; male 

3 Banana, tree- fowl, pigs Small farm, high-off farm employ- 1. 2, 4, S 
crops and ment;family owned; male 
aroids 

4 Banana and 
arolds fowl. pig Small farm; high-off farm employ­

ment; family owned 1, 2, 4, 5 

S Yam, aroids fowl Small farm; no off farm employment; 2 p-i 

and legume family; male 

6 Mixed roots 
pigeon peas 

fowl. sheep Small farm; no off farm employment; 
family; male 

3 

7 Peanuts fowl, sheep Small farm; off farm employment;
family; male 

3 

8 Vegetable fowl, pig Small farm; off farm employment; 2. 3 
(flat) family; male 

9 Vogetable fowl. pig Small farm; off farm employment; 2, 3 
(Mised) family; female 

10 goats Small 
male 

farm; off farm family; 1 

11 cattle Large and small farms; male * 



ST LUCIA (Cont'd) 

PRM~INSYSTEM 
CROPSLIVESTOCK 

12 sheep 

13 Coconut and 
pasture 

cattle 

14 Cocoa and 
tree crops 

High priority * 
Nmk~raste Priority e 
Low Priority 

TABLE 2 MAJOR PRODUCTION SYSTEMS 

SOCIO-ECONOMICAL CHARACTERISTICSAGRO-ECOLOGICAL ZONE 

SOI-CNIIA.NAATRSISRECMOIENATION DOKItANO 

PRIORITYRTIRK 

RATING 

Small farm; off farm employment 

Large farm; low off farm employ-
meint; freehold; male 

Large; low off farm employment; 
Freehold; male 

3 

3 

2, 4. 

* 



ST. VINCENT 
TABLE MI1AJOR PRODUCTION SYSTEMS 

.ECRO UCTIO .SYSTE S 
CRALIVESTOCK 

SOCIO-ECONO1ICAL CHARACTERISTICS AGRO-ECOLOGICAL ZONE 
"RE JMEDATION DOMAINO 

PRIORITY 
RATING 

REMARKS 

I Banana and 
coconut 

Large; 
male 

low off farm; freehold; 3, 4 * Though most small 
farmers are male, in 
many cases women play 
an important role in 
decision-making in 
farm operation par­
ticularly marketing 

2 Banana
aroids 

and fowl, pig Small farm; off farm; freehold; 
family; male 

3, 4 

3 Sweet potato 
and pigeon 
pea 

fowl, sheep Small farm; off farm; 
family, rental, male; 

freehold 
female 

2, 3 LA 

4 Peanut fowl, sheep Smn ll farm; off. farm; freehold 
family, rental, male; female 

1, 2, 3 

S Vegetable 
(flat) 

fowl, pig Small farm; off farm; 
family; rental; male, 

freehold 
f 1eale 

2,-3 

6 Carrot and 
mixed veg. 

fowl, 
goats 

pig Small farm, off farm, 
family; rental, male, 

freehold 
female 

2, 3 

7 Arrowroot Large; treehold; family. male 4 * 

8 Arrowroot, 
carrot and 
sweet potato 

fowl, 
goat 

pig, Small farm, off farm, 
-family, male 

freehold 2, 3, 4 * 

9 Aroids fowl. pig Small firm; off farm; family; 
freehold; male, female 

** 



TABLE 962 K.AJOR FRODUCTION SYSTEMS
 
DOINICA 

-"ROAUI1O1 SYSTEM 
LIVESTOCK 

SOCIO-ECONOKICAL CHAPACTERISTICS AGRO-ECOLOGICAL ZONE 
ECOItUOENDAT1ON DOMAIN" 

PRIORITY 
RATING 

REARKS 

1 Banana and 
coconut 

fbWl Small farm;low off faru;freehold 
fmillyrale 

3, 4, 5 * Though most small 
famers 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 far; low off farm;freehold; 3. 4, S 
aroids family;male, female 

4 Banana and 
citrus 

fowl Small farm;low off faro;freehold; 
family;male, feuale 

3. 4, * 

5 Banana and 
citrus aroids 

fowl Small farm;lou off faru;freeholdi 
family;male 

3, 4. 5 o 

6 Vegetables fowl Small farm; low off farm employ- 3. 4 
ment; freWold; family, male and 
female 



TABLE .3 RESEARCH PRIORITIES
 
ANTIGUA: PRIORITY RESEARCH AREAS
 

PRODUCTION 

SYSTEMS 


Vegetable 
based 

Cereals and 
grain legims 

ECOIOMIC CONSTRAINTS 

OPPORTUNITIES TO PRODUCTIOtN 


SYSTEMS
 

Increase produc- Water scarcity in 
tion of vegetable, dry season and 
for local market j seasenality of 
and hotels. production. Pests 

and diseases weed 
control. Poor 
marketing chanrnels 

Increase produc- Corn-ear worm 
tion for loc l attack; low 
market. yielding cultivar 

Long duration. 
Photo sensitive 

cultivars of 
pigeon peas; pod 

borers In pigeon 
peas. 


POTEPTIAL 
ALTEP.NATIVES 

Use of dry land 
faming techni-
ques; use of 
simple water 
saving techni-
ques such as 
trickle irrica-
tion, mulching, 

etc. Introduc-

tion of high 
yielding culti-

vars of toc.ato, 
squash, sweet 

pepper, egg 
plant.
 

Year round pro-
duction of 
lcgumes through 
use of short 
duration, 

photo insensi-
tive types. 

Development of 
intercropping 
and relay 
cropping systems. 

Off-FARM 
TESTS 

Testing of dry 
land farting 
techniques, 

trickle Irriga-
tion systems, 
varieties. 
Integrated pest 
and disease
 
management.
 
Testing small­
scale vegetable
 
production 
systems.
 

Testing of 
intercropping 
and relay 
cropping systw,
for cereal/

legt-ne coaci-
nations, 

especfally corn 
and peanut, 

BACK-UP FIELD 
STATIOl RESEARCH 

Testing of culti-
vars; weed control 
systems. 


Evaluation of short 
duration photo 
insensitive leg',=es 
study of plant
population inter­
actions for diffe­
rent cereal/legume
 
combinations. 

JUSTIFICATION 

Reduce 1mporta-
tion of vegetabil 

Reduce importa-
tion of grain 
legumes. 

WORK PLAN 

On farm tests 

'84 - '87. 
Field station 
'83 - '87 

On farm tests 
'84 - '88 
Field station 
'83 - '687. 

LINKAGES 

NOA 
CAEP 
Women's
 
desk
 

140A 
CAEP
 



TABLE 3 RESEARCH PRIORITIES
 
DCMINICA: PRIORITY RESEARCH AREAS
 

PRODUCTION ECONOMIC CPNSTRAINTS POTENTIAL ON-FARM BACK-UP FIELD JUSTIFICATION WORK PLANSYSTEMS OPPORTUNITIES TO PRODUCTION ALTERNATIVES TESTS 	 LINKAGES
STATION RESEARCH
 

SYSTEMS
 

Banana + Increased produc-
 Burning disease of 	Introduction of Evaluating Evaluation of
aroids/pigs tion for export of tannia. Labour for 	
Reduce the importa 1982-83 Ev~lu EDF Aroldsimproved varie- the introduc- improved variety of tion of animal ation eddoe vs Projectroids. Increase weed control. Hig;r ties of arolds tion of eddoe tannia and dasheen. protein. Increase tannia as
roduction of pork cost of feed and 
 into cropping as an inter- Development of feed production of intercrop. On­roducts for local poor ranagement. systems. Control crop vs supplement. Varietal locally consumed farm 1983-88.smption Unimproved breeds of burning dis- tannia. In- screening of legmes high carbohydrate On farm evalu­of pigs. 	 ease in tannia. troduction of Vina sp and staple food stuffs ation of feedUse of crop improved Phaseolus sp. Increase export supplements. Ministry ofresidue as feed varieties of 
 of aroids. 	 Agriculture


supplement. Com- tannia and 
 1983-85 Evalu- CAEP
parison of exist- dasheen in 
 ate the perfor

Ing pig rearing the cropping 
 Fance of
 
system with alter system. 
 legumes as an
native improved Evaluating 
 intercrop with 
system. the use of 
 ananas.
 

uppl ementary 
ig feed. In u­
roduction of 
egume into 
anana cropp­

ing system.
 

Vegetable/ Increase produc- Un-availability of Introduction of ntroduction 
 Varietal screening of Reduce importation 1983-1985
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TAELE ! 3 RESEARCH PRIORITIES 
HFOTSERRAT: PRIORITY RESEARDI AREAS 

PRODUCTION ECNCeI C MiSTRAINTS POTENTIAL COi-FARPJ BACK-UP FIELD JUSTIFICATION WORX PLAMI LINKAGES 
SYSTEM 0 .POT.'TIES TO ;COCCTIOt ALTERNATIVES TESTS STATION RESEARCH 

SYSTEMS 

veg ttIe Incre.se prcjCc- Wed control; Introcduction of Evaluation of Varietal screening Reduce importa- On farm MOA 
lase *io.of -.etel pests and cnions into shall-scale of enion, Irish tion of vegetable tests CAEP 

for local market 
and hoteis; 

diseases. vegetable pro-
duction system; 

year round 
vegetable pro-

potato and garlic 
cultivars. 

Production of 
year round 

'83 ­ '87 
Field station 

Exprt of vege-
tables such as 
tozato, ht 
pepper, onion. 

intrcducticn of duction manage-
adaptable irish ment systems; 
potato cultlvars control of pest, 
Introduction of diseases and 

vegetaoles for 
export markets. 

'83 ­ '87 

adaptable garlic weeds by cost 
cultivars. effective mans. 

Cotton I 
(as for ftv.s , 

BMUMa ncrease produc-
tIcn for local 

Poor yielding 
cuitivars; leaf 

Introduction of 
icproved banana 

Evaluation of 
jWINBAN 

Increase foreign 
exchange earnings. 

On farm tests 
'84 - '87 

HA 

consL.ton and spot disease; husbandry recommeneAtions. 
export. R~ady virus disease; techniques. 

arkaet available rezateds, 
In U.K. poor fertility. 



TABLE1W3 RESEARCH PRIORITIES
 
ST. LUCIA: PR!ORITY RtSLAL(U1 ARFAS
 

BACK-UP FIELD JUSTIFICATION WORK PLAN LINKAGES?R=CTION 	 ECONOMIC CONSTRAINTS POTENTIAL ON-FAR 
STATION RESEARCHSYSTEMS 	 OPPORTUNITIES TO PRODUCTI ALTERNATIVES TESTS 

SYSTEMS
 

S aroids 	 Increase produc- Yam: virus irnfes- Introduction of Testing of Relay system for Import substitutio On-farm tests EDF funded 
rd 1egzas 	 tion of yac, ted; tanria: virus free yan. intercropping legume intercrops. of legumes. '83 - '87. aroid project 

aroids, and burning disease; Introduction of Testing of Varietal screening Increased land Field statio MOA. 
legumes for local legues: unavail- improved strains different of Viqna species. utilization and research CAEP 
markets and for ability of planting of tannia. Intro- species of Varietal screening productivity. '84 - '87. 
export. material ducticn of legume legumes. of Phaesolus species Improved nutrition 

planting material.Testing of Evaluation of Root status and income
 
Increase eddoe 	 different Crop/Legume plant of farm family. 
production to levels of population inter­
supplement tarnia banana ferti- actions in poly- I 
production. 	 lizer on yam cultural systems. Ln 

production. 

Vegetables Increase produc- Pest and diseases Introduction of Development Varietal screening Reduce importation On-fam:1984- HOA
 
md 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. )f labor; poor and carrots. Control of the selected vege- Increase avail-

Increase produc- narketing c.annels; Improved manage- cabbage table production ability of locally
 
tion of swine, ,arketlng infra- ment practices for disease,. systems. Improved grown vegetables
 
and poltry pro- structure. Poor livestock. Determination management practices during the wet
 
ducts for hom nagement practi Increased use of of fertilizer for tomato cultiva- season.
 
consumption. 	 of poultry. Pro- crop residues as needs. Evalu tion in the wet
 

duction cost of feed supplement ation of season. Comparison
 
concentrate feed for swine, different cul of swine feeding on
 
for swine. tivars of a combination of
 

cabbaee, 	 concentrates and off­
tomat6es and farm products and 
carrots on those fed on farm 
different products alone. 
soil types Evaluation of cost/ 
for wet seasor benefits of chemical 
roduction. 	 control of pests and 

diseases. 



TABLE .3 RESEARCH PRIORITIES
 
ST. LUCIA: PRIORITY RESEARCH AREAS (Cont'd) 

PRODUCTION ECIOMIC CONSTRAINTS POTENTIAL ON-FARM BACK-UP FIELD JUSTIFICATION WORK PLAN LINKAGES 
SYSTEMS OPPORTUNITIES TO PRODUCTION ALTERNATIVES TESTS STATION RESEARCH 

SYSTEMS 

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

Cocoa and 
mixed tree 

A guaranteed mar- Pest and disease 
ket. Most cocoa control. Poor 

Improved manage- Testing of 
mnt techniques. improved manage-

Guaranteed market. On-farm: 
$83 - '87 

MOA 
CAEP 

crops trees have 
already been 

fertility. ment systems.
Introduction of 

established. better p-uning
techniques. 
Integrated pest Ln 

and disease a% 
management. 
Determination of 
fertilizer needs 

C 



TABLE 0.3 RESEARCH PRIORITIES 
ST. VINCENT: PRIORITY RESEARCH AREAS 

PRODUCTION 
SYSTCJIS 

ECONOMIC 
OPPORTUIITIES 

CONSTRAINTS 
TO PRODUCTION 

POTENTIAL 
ALTERNATIVES 

ON-FARM 
TESTS 

BACK-UP FIELD 
STATION RESEARCH 

JUSTIFICATION WORK PLAN LINKAGES 

SYSTEMS 

Peanut/ 
sheep 

Inrrese produc- High incidence of Use of gypsum. 
tion of peanutu. "props" High labour Testing of feed-
uller utilization requirement for ing systems. 
f residues for reaping. Pest and Better use of 
eeding. disease control. chemicals. 

Soil erosion, 
Suboptimal plant Use of terrace 
densities. bunds 2tc. 

Higher seed rates 

Validation of Development and test- Low yield of pea-
gypsum. Test of peanuts lifting, nuts and high 
ing of feed- and thrasher machl- labour require-
ing systems. nery. ments. Poor use 
Integrated of crop residues. 
pest control. 

1983-87 Devel- MOA 
opment of EDF Peanut 
equipment and Project 
on-farm test­
ing of equip­
ment 1983-5-6. 
On-farm tests 
& validation 
of improved 
practices. 

Carrots/ 
Yegetables, 
3igs & goats 

Increased exports 
)fcarrots and 
ither vegetables.
proved use of 

rop residues for 

Nematodes on Crop rotation and Testing of Development & testing Potentially high 
carrots. nematicides. crop rotation of carrot harvest income earners. 

Small equipment etc. to over- equipment. Evalua- Improved nutri-Seasonal production for land prepara- ome nematode tion of carrots, tional status and 
of vegetables. tion and harvest- roblems. tomato, cabbige, income of farm. 

ieedng.ing to reduce (Development cultivars. family.
High labour dsmand labour require- nd testing 
for carrots. ment. f field Improve management 

quipment. practices. Weed 
ntroduction control. Timely
f improved application of 
ultivars of pesticides. Intro­
egetables duction of protein 
nto the energy bank to 
ropping supplement crop 
ystem. residue during off 
lontrol of season. 
sts & 

1983-87 IM 
Development of 
equipment. 
983-85. 
valuation of 
egetable
ultivars -
ield station 

Un 

iiseases. 
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rT. VINCENT CONT'D 


PRODUCTION ECONOMIC 

SYSTEMS OPPORTUNITIES 


-Banana/ Increased yields 
rolds/ and export of 
pigs aroids. Improved 

utilisation of 
residues and 
un-saleable 
produce. 


TABLE .3 RESEARCH PRIOR'TIES
 

CONSTRAINTS POTENTIAL ON-FW BACK-UP FIELD JUSTIFICATION WORK PLAN LINKAGES 
TO'PRODUCTION ALTERNATIVES TESTS STATION RESEARCH 

SYSTEMS 

Burning disease of Introduction of Identifica- Evaluation of Increase production 1983-85 test- EDF arold 
tannia. improved variety tion and improved variety of f locally consumed ing of projects 

of tannia into introduction tannia & dasheen. high carbobydrate improved
Labour for weed cropping system. of improved staple foodstuff. variety of MOA 
control. varieties of Development of feed Increase utiliza- tannia & 

Control of burn- tannia. supplement. tion of land re- dasheen 
ing disease in ource. Use of 1985-88. On­
tannia. Increase Evaluating aste as feed to farm Evalua­
use of crop resi- the use of upplement to cut tions of
 
due as supplemen- supplementary mports of .ornent- improved 
tal feed for feed from ates. variety of 
livestock, crop residues aroids
 

1983-88. On­
farm
 
Testing of WOA
 
feed supple­
ment co
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In addition to the research 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
 

rate etc.)improvement could be measured (earlier marketing growth 
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 

needed to sustain the farm animal population. A major
sources 

activity within this strategy i. the Cassava poduction, processing 
and feed compounding and testing act-ivities. The main thrust in 
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 powered 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 energy production effort leading to the 
preparation of compound feeds. 

(4) Parasite Control Strategies: Both ecto and endo 
parasites andj rjoF anl health problems in the Eastern 
Caribbean. CARDI will use experience already developxd in Barbados 
to extend these xrasites control measures to farmr0 in the LDC's. 

suitableEssentially this involves the strategic choice and use of 
parasite control drugs for spraying and worming aniulIs. These 
activities will dove tail into the feeding and breeding strategies 
to ensure the ftaximum expression of inherent caxbility 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 
swel 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 d. high and group with shallow soils (lithosols) on 
which scTrub pFredominates. 

(6) GROUP P - Semi-Arid Lands 

A dry land group at moderate elevations with free draining
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areas and overall agronomic
Based on physical land 

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 
rather than by small farmers. Group E is
occupied by estates 


relatively useless scrub land.
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TABLE 2 PERCENTAGES (APPROXIMATELY) OF TOAL 
LAND AREA IN THE MAJOR AGRO-ECOLOGICAL 
ZONES IN THE WINDWARD AND LEEWARD ISLANDS 

% Land Area Reccimendation Domain 

DOMINICA 

5 
15 
25 
20 
35 

I 
II 

III 
IV 
V 

ST. LUCIA 

30 
33 

7 
9 

15 
6 

I 
II 

III 
IV 
V 
VI 

ST. VINCENT 

11 
33 
27 
10 
15 

4 

I 
II 

III 
IVa 
IVb 
V 

ANTIGUA 

34 
20 
12 
20 
14 

I 
II 

III 
IV 
V 

MONTSERRAT 

36 
20 
11 
20 
13 

la 
lb 

II 
III 
IV 

\ 
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%Land Area Reconumndation Domain 

ST. KITTS 

20 
12 
16 
12 
40 

I 
II 

III 
IV 
V 

NEVIS 

27 
17 
22 
34 

T 
II 

III 
V 
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ANNEX F
 

SOCIAL ANALYSIS
 

Social Cultural Setting of Small Farm Agriculture in the Eastern
 
Caribbean
 

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
 
exploitative 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 agricultaral systems of the Eastern Caribbean are
 
therefore intricate weLs where crop production is not a siirple
 
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. TDhe farmer, however, tries to understand the
 
ecosystem and each farming system is qeared towards the preservation
 
of this complex ecosystem of steep 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 limited alternatives - a system of resource
 

cropping patterns, and cropping technologies that
allocation, 

that enables theemphasize heterogenity. It is this heterogenity 

farmer to spread risks so that farming becomes economically viable. 
that is referred to here includes differing
The heterogenity 


moretenurial arrangements and water regimes; but 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 
thisof three-tenths of an acre were identified. To this farmer, 

parcel provides the family with the daily food requirements; crop 
provides the family with a varied and nutritious
diversification 

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 

for 'thepractices vis-a-vis the parcels. The home parcel provides 
cooking-pot' and in order to establish a nutritious diet for the 
family. The farmer has to cultivate a whole range of food crops. 

has to be carefully
The conmercial parcel, on the other hand, 

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. Different 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 importza~t 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 freeholds 
and family land. It is not surprising then that farming systens in
 
these countries tend to emphasize 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 documentation 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 the 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 tenuril arrangement that reflects
 

the way in which the small farmer's limited sources are raximized.
 
In St. Lucia, for instance, most share-cropping is done on land 
which has already been planted to perennial crops, es.ecially 
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 renin 
underutilized.
 

A variation to share-cropping is the practice common in the 
larger estates where a landless estate worker is given use rights to
 
a parcel of land (which is usually under primariy vegetation) on a 
share-cropping basis. qe farmer has use right to the same parcel 
of land for not more than two to three cropping seasons; 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 if; sufficient 
rotation of his lands. At the same time, more and mrore of his 
virgin land is bLought under cultivation. 

Aside from land tenure, economic data reveals difference!; in the 
levels of farmin., qhe indicators in this classification are: (a) 
Number of acres the small farmer occupies; (h) Farin exirnses; (c) 
Generation of income from sale of farm Fr luce; (d) 'Te imrx)rtance 
of agricultural income to the total income ot the farm hou'ehold. 

on the basis of this classification there are three general 
tyr.es of 5inall farlmer.; in tLe Ft..itern Caribbean: (a) rlo-corT14rrcial 
- having no salo of produce; (b) Semi-conmrcial - having iart of 
the family income from the agricultural enterprise; (c) Comnercial ­
obtaining a larger proportion of the fixnily income from the sale of 
farm products. 

ihie firs;t type refers to kitchen or backyard gardenirrj where 
crop p;CXLuction is solely for home consurption. Nearly all of the 
other farmer; have there backyard gardens too. It is a mo:;t cotinon 
sight to Sc: lettuce, and condiments growing in banboo troijqh. and 
old receptacle;. All ,such pioduce i; connujmed prirkirily by the 
family. *hus for all intent and pirpo.;e, t.h, ,TNhl 1 farnr; in the 
Eastern Car IhAAean are either s,(n-crnercia1/jxlrt.-t im, or 
full1 -t irm,/corir:,ecial i ::ed far:,,r:;. 

There arc i nuvli)er of teaturc,; whi(c di0t.irrjui sh ,tini-c(r nrci al 
farmers;. For C'1(! rhino, :;crni/co,:uprc 1 farr:,r'; have an additional 
source of inco*, f roei of I-f arm f1nplOyT,,fIt. ,or anol.lwr, bt,.autue the 
farmer i.,; involved in off-faria ei;pflUyrvhint , thw farfr qrcw:; those 
types of crops which needi less! rruintai,.,vice and cate. S.k) the 
distinction between the two typen of far.rn In further reflected by 
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the types of crops giown. How long a farmer remains semi-commercial 
from his crops as compared to hisdepends upon the profit he makes 

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 Iitetc'ropping. 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 cu' 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 incoming 
solar radiation anl the necessary labour input required to maintain 
an intercropped farm. These two farmers have chosen the latter; 
their labour allocation leans 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 fa-Lors 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
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of the main constraints to increase production is not the
 
proper
underutilized land and labour but the lack of any 


infrastructure which will absorb 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 

small 

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 
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 St. Lucia as
 
indentured labourers on the British owned sugar plantations.
 
Through generations of intermarriage they have lost many of their 
cultural. traits and phenotypic features. Be that as it my, 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 auid 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 Blacks 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, 
Choiseul in the south-western quarter of St. L6cla. qhese farmers 
cultivate mainly during the wet season (although the arva has access 
to surface irrigation) and emphasis Is on sweet potatoes, peanuts 
(which are rotated with the sveet potatoes), dasheen, and fruits 
such as mangoes and plums. Unlike other farming areas In St. Lucia,
 
hardly any other rootcrop or .,.jcLables are grown. Farm incomes 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 	 themselves as 
they make thehousewives rather than farmers, despite the fact that 

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
 

than 20 percent of this group were women: Montserrat
countries more 

(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 11702a/ 577/ 2,279/ 

Montserrat 113 48 161 415 205 


St .Kitts-

Nevis 246 77 323 2,502 1,280 3,782
 

Table III 	- Employed Farmers and Farm Workers, 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 nurber 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 farpworkers (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 of traditional food items for 
local consumption. T'hus 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 hand, 
eliminate woen from cultivating export-oriented cash-crops, of 
banana, 	 sugarcane, cocoa, coffee. Invariably, however, the
 
constraints %.hichall farmers in the Eastern Caribbean face seem to 
be magnified in the case of the women farmers. 

620 
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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 

facing women farmers is labour and capital facilities.constraint 
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.
 

onConsequently, the farmer has to depend any available labour ­
hired, or friends and relatives from the community. Such dependence
 
on labour 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. Exanples 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 
and all the tree crops are fully established.two acres in size 

Furthermore, she has a livestock component of pigs and poultry. She 
lives with an aged and sickly mother and is thus the sole
 

From time to tim? she is
contributor of faily labour to the farm. 

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 total 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 I acre of land which she share crops. 
In order to supplement her incomie from farming, the farmer runs a 

a 	 cononlyweek-end mat stall, as well as small liquor shop, more 
referred to as a 'rum shop'. During the recording period, a total 
of 136 lays was spent on the farm. Of this, the farmer's and farm 
family's labour constituted 67 days, the reiiaining lbour days (71) 
were hired. Much of the hired labour went toviardrs 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 s;cattering 
of bananas. And, she mArkets her produce at the central market. 
All six of her children are grown and contribute quite sub.,tantially 
to farm labour and to tLe farm famiily's inc(Afe. Between Kiy 1980 
and May 1981 a total of 56 labour day.; were ,Tpent on the farm. Of 
this total, 44 days constituted labour from t.he farmer and her 
family, while only 12 days were hired. Ile use of hired labour in 

\Q
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of i) the contribution ofthis case was remarkably low because 
clearing because thefamily labour, ii) there was no need for land 

that was
farm was already fully established, and iii) the land 

rented tractor services for land
worked was flat and the farmer 


preparation.
 

Although statistical data to quantify the following statement is
 

not available, our informal discussions with female farmers have 
very limited cash outlayrevealed that many of the farmers have a 

that they are averse to risks and non-traditionalwhich may mean 
resources and/o, that credit is not available. Eachallocations of 

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
 
but also social and institutional
only land, labour, and water, 


resources sdch as information about agricultural methods, prices and
 

risks, and access to credit, long-term land use, market
 
political power necessary for successful
infrastructure influence or 

The resources available to a female
agricultural adjustments. 


farmer in the Eastern Caribbean are more limited than those to male 

farmers. Women receive less attention from the extension services 

than do male farners; women farmers tend to be the heads of 

households with very little supplementary incomes from the family 
the female farmer operatesmembers; the social sphere within which 

counterpartis also considerably more limited than that of her male 
- information is less readily available to her, and women receive 

than men and her access to credit
less wages for agricultural work 

is more limited. 

The mean age of the farming population in the Eastern Caribbean 

tends to be about 49 years. The nunber of farmers below 25 years of 

age is so small that it is negligible. In the Windward Islands the 
44 years and 35highest percentage of farmers tend to be between 

years, while in the Leewards It is more caTunon to find an older 

farming population, i.e. between 56 years and 70 year:. This 
out-migration rates indifference in age is a result of the higher 

to the reductlon inthe Leeward Islands, which, in turn, is related 
demand for labour in the production of crops for export in the 

absence of the development of the food production sub-sector.
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Age St.Vincent 
No. % 

Dominica 
No. % 

St.Lucia 
No. % 

Antigua 
No. % 

Montserrat 
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
 
farm family members
Eastern Caribbean are i) migration of younger 


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 to 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. fie is convinced of this and it appears that no an)unt 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 MAiAGERS, SUPERVISORS OTHER AGRICJLTURAL 
AND FARMERS WORKERS 

Male Female Total Male Female Total 

Windwards 

IX inica 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)
 

4,183
St. Lucia 	 910 2,565 708 

(21.8) 	 (61.3) (16.9) (100.0)
 

121 856 423 1,400
St. Vincent 

(8.6) (61.2) (30.2) (100.0)
 

Leewards
 

n.a
Antigua n.a n.a n.a 


161
Montserrat 	 6 94 61 

(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 inparentheses.
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Country Number of Farm Holdings with Tenure by Tenure Category 
(Year of
 
Census) owned Cash Share Mixed Othera Total
 

Rental Tenancy 

Windwards 

Dominica 6,614 1,390b 580 83 8,667
 
('61)
 

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

St. Vincent
 
(72/73) n/a
 

Leewards
 

Antigua 
(73/74)d n/a
 

Montserrat
 
('72 553 261b 345 - 1,159
 

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

Country Nunber of Acres by Tenure Category
 

Owned Cash Share Mixed Othera Total 
Rental Tenancy 

Windwards 
Dominica n/a 
St. Lucia 66,667 2,049 874 2,411 - 72,001 
St. Vincent 29,918 1,320 1,640 - 1,477 34,355 

Leeward 

AntiguaSn/a 
Montserrat 3,844 688 ,348 - 5,880 
St. Kitts 36,894e 17-66 303 2,246 469 41,909 

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

a Mostly rent-free
 
b Most of these farmers are probably cash renters 

Total area held by farmers invarious tenure categories minus owned area
 
rented out.

d The government of Antigua owns about 70% of the country's agricultural 
land. It is believed that about 75% of agricultural producers rent their
 
lands from the Gov't.
 

o Approximately 601 of the agricultural land in St. Kitts ingovernment­
owned. 

c 
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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 
Household No. % No. % No. % No. % No. % 

1 - 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 Antigua 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 appears to be more than the 
averaqe family size for the entire population in each country. 
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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 individual hu-ses, 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 commn-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 mether's role in 
the kinship system is a conuon feature to the Black Caribbean 
community. This results from the loosely structured male-femiale 
relationships and the migration of men to seek employment outside 
the comunity. The household is therefore, flexible enough to 

permit women to function in both working and riotherhood roles. Such 
familial systems allow the mother to become integrated into the 
labor force, while other mebers of the family assume child care 
responsibilities. women usually have some kind of control over
 
available economic resources - they have to work because of need. 
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 characterisex] by the low paid labor of women. 
Income differentials between men and women headed households 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 majocity of the children in the Eastern Caribbean complete 
their primary level of education and some of them go on to 
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secondary schools. Nonetheless, in most instances the children
 
farm activities and for
provide a valuable labor force for light 


We know of two farmers in St. Vincent, fortending livestock. 

their children for harvesting. In fact one of
instance, who rely on 


that histhe farmers usually tries to harvest durin tile weekend so 
the cosirmunity, can return home tochildren, who go to school outside 

help.
 

to shy away fromBut once the children leave school they appear 
remain at home and pe.rform householdfarm activities. The girls 

and look after their youiger siblings, or seek employiment inchores 
the non-agricultural sector, Tile boys reituin idle or migrate to 

urban centers in search of unskilled employment. Some o1 twrn also 

migrate to the neighboring islands where the only eviployiiient they 
lhe curious phenrix-nion iscan obtain is agricultural enploy ,-ent. 

boys refuse to help out in family fartir', theythat, while these 
They are utmally transientaccept farm eitployment el.ewhere. 

migrants who are employed only seasonally (uscually at harvest 
live off their savings and maketime). on their roturn home they 


only mininml contributions to the family farn and to the coiulauity.
 

Althoug/h the size of the farm houschiold will depend on the ixint 

in time in the developrent cycle of the family, farm families in the 

Eastern Caribhtein a,, generally large. 

Farm fa nilies in most Af the islands average at. least 	 6 persons 
rx)re thanin the household. This farm faily averzje appears to be 

the average family size for the entire population in each of the 

countries. Ve.ry often as children ma-rry and leave to ;et. up their 

homes, the size of the household is maintained ", hrinjir-j in other 
there is a ready pool ofconsarnuinal and affinal relatives so that 

can be tapped for farm activities.family labor which 

Although there appears to be slight variatioi., in the use of 
source of labor inpuxts in allfamily labor, the family is the iruin 

small farms in the region. In a covering calendir year labor 
was estimated to be an follows:allocation in a sample of farmers 
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TYPE OF LABOR FORCE 

FAMILY DAYS NON-FAMILY DAYS 

NO. % NO. % 

94. 33.9
St. Lucia 193 66.1 


26.1
St. Vincent 149 73.9 53 


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 series data, Project.
 

t; a single glance, the farmer does not appear to be 
economically viable because of the underutilization of land. But on 
talking to the farmer it is realized that resource factor 
allocations and coubinations had bcen given careful thought. 
Arrowroot is the min 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), 

is maintained at a level where the resource allocationproduction 
makes the enterprise non-rizky. Bcyond this level, arrowroot 
production becomes a risky operation. q'hus through trial and error 
the farnwr had discovered that a|proxim-itely three acres of 
arr.ywroot is the maxir mn that his farm re.-ources can maintain. The 
utillzation of land and the apparent lack of enthusiasm to practice 
intensive intercroppingJ is easily explained by the frrer. Ibe 
farmer feels that. :he pren;ent acrcee under cultivation is mrire thnl 
sufficient to nuintain himwe].f and his wife. In addition to farm 
Incormis, the farm couple receivd remittances froin their children 
who live abroad. Farm incomrws are low, so in order to achieve 
physiologIcal subsistence level of incozne, cxe of the family 
meirbers lanve to seek off-farm eiployment for part of the year. 

'1 
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Comunity 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 
comnunity. Community influences affect factor inputs, technology, 
marketing, in addition to determining the social irperatives that 
control (or constrain) decision making. Furthermore, the conr.ity 
affects the structure of markets and of exchange relations. Simply 
pit 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 households in which either a nuclear or 
extended family resides, and a number of such household make up a 
village; several villages together conprise a district whidli has 
government institutions like a post-office, police station and
 
r-hools.
 

An example, with reference to the importance of the social 
environment is that of a particular farming comunity in 
Montserrat. In this covmuinity there are a nimrber of female headed 
households and consequently the proportion of 'enle farmers is 
rather high. liis has resulted in formalized exchange labor between 
the workmen - they share firm information and farm inputs. indeed 
when one of them wants to try out a new technology she conm;ultfs with 
the reqt of her friends in the comiunity. Thiey have also organized 
themselves into cooperative iarketing - they take turnsi to mrket 
the joint produce at the central market. Finally, there is also a 
well established system of food exchange so that the covminity In 
well supplied with food. Indeed many of then remarked that they 
would make -.ure that there is suff icient f(xxd in the c(,cvanlty 
before they send their produce to the market.. 

Ina.::much as, there are exiiTml, ; of well int-eratcd coia uritien 
there are also exanpiles; of coutinit ie. where conflict prevails. A 
case in ixoint I.: a serier:-; of neiqhbxrirY-g villaqge:; in C1oisvul in St. 
Lucia 1These villages are. served by an irrigation canal from the 
Delcer river. AnI in to be expected, the village clos;ent to the 
source of the irrigation tsytem benefitt the mot. In the dry 
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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 

rescurcesthese relationships. Villages combine their labor towards 
the maintenance and upkeep of the length of the canal which
 
transverses each of their villages.
 

The comIunity provides a measure of security for the individual 
farming household. In 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 nny of the farming coirunities in the Eastern Caribbean 
social service; are generally inadequate, particularly with respect 
to secondary school; and medical facilities. on the other hand, 
provision shops, pri|mry schoolz; and recreation facilities are 
usually within eas.y reach. Infrastructural facilities need to be 
improved in the rtijority of farmrn areas. The general complalnt of 

many far-rs is that the drainage is pxr and electriciLy, ro-ads and 
telephone ;ervice:; are inadc",liate. 

Hlou:siryj facilities are norm-illy very ha;ic. Iwellings are 
cone;truct-od either with wox×x or w(xx and concrete. Nluilt ninly 
durirv; th last two decades, n:;t of the farm fanily hou:':; appear to 
be ad(qluate. Poxon sizes are fairly -tandard, Oft by loft. 'Ihe 
kitchen it; a neparate structure at the back of the house. TIlis is 
generally to facilitate the dxle of cookinq,i. e. with firwood, and 
to prevent i:.nke from filterirj through the entire houe. 

There in no running water in rrny of the rural horu.,, throughout 
the Elantern Car ibiN-an. l0str farm families receive their water 
suply fron luhlic .i'tandpsitn. In some insutances the river In the 
only source of water. Pit latrine, rather ti.an indoor water 
closets are normi in all areas. 
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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 tile McDonald Almanac is 
responsible for the series of superstitions and the great many myths 
associated with agriculture in the rural areas. As such, 
agricultural decision making becomes 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 practicer" 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 extreukly 
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 tile moon;
 

ii) 	those associated with evil spirits;
 

Iii) 	 those of a nore general nature and not associated with 
any of the above. 

Most farmors plant their cropx; with the aid of the McDonald 
Almanac which pre,:cribes planting dates according to the phases of 
the x)on, i.e. plantirg is.acordinJ to the size of the ,wX (full, 
half or quarter). k: the ,-xri is ri. ;i ij, planting i5 don,., betwee.n 
two to three days aftor the appearance of the roon, all planting Is 

i neven 	 beli evedstolied bttwt\n thr and day:s. It i:; that the plant 
will grow t(ogether with the nxx4i. ur im the waxirlrifx,n, the ,eed 
germinate:; and th ;t ,m gros t:owards t he surface of tie --oil. It 
reaches, its NliI!m wei(,Jlht in the iull-moxn. miriryj th(e wannirig 
fTrx)n (i..e. a; thle rT,,n lj ins to di :;appear) the p1Int. will tend to 
grow kywnwards , ther,,rby form!iry rcAt.;, ThtL; it is. ccirtx ily b,,lieved 
that. above ground' crop:; should be -;ow durjgiq the waxlrj iiyxln and 
root cro[:; (i.,e. crop::, which prc duce! helow tihe ground) duriryj the 
wanniyJ rrx),). ;i1T .Ilaly, it, i,; h1) it,"ved t1:i kina a:; plant,,l durlol 
t.he w,'untr rrx n will reult in doo,'rvr r{xt 5 thtbu preventii.1 the 
tr,-e from t iryj blown d"in 4a:sily. )r,, far, Pr:: lbeli,,v,, that 
higher y ar el utinod Wh n pises are ploante, In fulI -in(nl, 
grcen leafy v(]t ablen on the other ind ihould be plant ed in the 
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first quarter if high yields are to be obtained, and in fruit trees,
 
on St. Catherine's
high yields are realised when they are planted 


day, i.e., on the 25th of November. Coconuts too are supposed to be
 

affected by the iioon. If coconuts are planted J i the wanning moon,
 

the plant .Mll be dwarfed.
 

Recently we begun notice the incorporation of lunar
have to 

influeances 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 granawxone when the moon is
 

wanning then better results are obtained.
 

Farmers in Dominica store thel: ground provisions according to 

the phase ef the non. Very often the produce is stored in pits and 

covered wi::h leaf trash. It is b:" ieved that produce stored in this 

manner during a dark nxn resultf.; in far le..,; spoilage than produce 
stored during a bright mooni: the m mlight attracts insects. 

The effect of moonshine is not restcicted to crop:; alone; some 

farmers believe that the moon influences the sex of the aninrwls. It 
the loonis presumd that a cow inted in first phaSe of the is 

likely to ptcxluce a role off-spriinj. In the second phae the 
in theoffspring i; likely to be fenile and the la.st phase, 

off-spring can Lbe of either sex. 

ApLrt from imon.s.hine traditions there i. an entire array of 
nrvn witchother r"ths a!;sciated with evil spirits. Tle rcdicine 

doctors( 'gradeur' in st. 1,ucian and lXninican p1Iios) are able to 
cast evil s'pirit:; or to cure ailrents. Farmers, believe that other 
people can pr'.vent their crop; from flouri.;hing and their anirrmal:; 

fron repr' xcign. 'To prevent this, evil eye,, s,o1 far er. in St. 

Lucia plant a avoriety of peas ;.nown Ic allly a; '1oi: chochon' in the 

corners of their I il(1;; other.- ('1o7 a ;ardur to rfix a -:xcially 
or blue bottleprepared conxl ion which is placed in either a q reen 

and then buritd in the ground. "T1he reausonirrj behind this nth in 

that for a j.--::on to pl ac, a spoll on anott1,e 'n crop or anmil ,nlhe 

must lxe able to f'ee his ;pirit. Pl ac ir( a q141en or blu IOt tle in 
his fild:t; o,:scut. :;th 9ardeur'!; view of hi!; opponent. 

In ;t. Lucia we havo .;orlvt Imens :--vn a :;,il 1 r-pI ica lo a coff in 

in farrr' fild::. l i practicP W-,'c'ordilyj to on fittrVil,'ei han 

no real lxt.,wnl but :,.*rV;:; to) rew-nt larcvny - L.. U c ianor it ;ef, 
inter pr (t cot f in:: and Ihe.r irp;t-r Icl; ob ,ct : ,I;:.i 1; of ­1'1 4Vi I. 

Iliere are riiny ot her mith. and tradit(1 .Itht. wf, have 

,.r which :;hall Incltud,' heredocnentedd. 1s p but we not v1cal.e of 

nPacl. that. i.rv it tI-y, we would like to e'v i.zei here that inIe 
addit ion to al 1 tho'e :iupvrit it i(11 and btle.i3, f ar r.!n in 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 inprove upon the system and especially so if a crop
 
is unsuccessful. He said, "Man must follow the bible, in of season, 
out of season, to catch the season a man must keep trying till his 
crop is successful".
 

The incorporation of rrthical beliefs into farming operations 
does not have any profound influence on farm jivnagent and 
practices. Walking 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. Te significance, 
however, ninifests itself in the psycholojical reasoning of fari_ 
failures, and of overcoming the risks associated with farming, risks 
the farmer has no control over. A farmer of St. Lucia for instance 
explained his third successive cabbije crop failure as the effect of 
an evil omen cast on his fiel&; by his envious neighborsi. In 
effect, the failure wa; duo to water--logging caused by Severe rains. 

Farm practice.; becorxe affected when tise traditions irnq)inge on 
the rinagrint of the farming system. If a farmer believes; strongly 
on influence:; of thie lunar .. 'stem on his product ion ,;ynt(in, then it 
is me)re likely that he witl wait for the arl-.arance of that lunar 
phase. 'Thiis pralcic unfortunately affect.; tiLmely plantingry, i.e. if 
a farmer ha's not prear(-1 his- land in t tip! for the fi rticul ar tilase 
of the rwn he i:; apt to wait 28 day:; till the opae ar.; aqain. 

1rr.::l-ct iv,, o, the fact that thee;, itrth; ,nd traditional 
belief:; hav. yet to tW.' :;cient iftcally proven, the fact ttill 
rem in:; that it s r icult ural developli,-nt is. to rrve ahead, efforts 
most 14-:,d to take into account the':;e traditional practices as 
they re.late, to dec is ion:;. O( cannot ea;ily divorce the farlmr, 
from their PtaaiIt2,it whe-r, thy believealr,.ady ttern.; thL 
myth! hav, murk.d. 'lli.y *know* that the nail in the trunk of the 
tree hrfixng:; r, t utt th,,y atre unanl,, to art iculat e the argumentn 
for the tn., o! the. nail '.ci.nt f ical ly. Mo;t of these myths hav­
been eftal,i :;h4d by .Xlirience and (Azervat ion and an Such hould b. 
reP .C,-c tint il p liroven ::e 
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ii, social Soundness of FS/D Project 

The -FSR/-D Project is designed to facilitate the growth of a 
ore diversified agriculture consistent- with- the- changing political 

and economic requirements of the LDC's in the Eastern Caribbean. 
The euphasis on regional food production will. most likely accelerate 
the relative shift in the structure of agricultural production from 
mono-croping estates to multiple enterrzl small and medium sized 
farms. The project will be particularly concerned with developing 
technologies appropriate to the circumntances of target groups of 
farmers, i.e., all the factors of production which affect farmers' 
decisions with respect to a crop technology - their natural 

economic environment (foodenvironment (soil type, rainfall); their 

production, product mrkets, price of inputs) and their own goals,
 
preferences and resource constraints.
 

Almost all mall farmers in the Eastern Caribbean have a goal 
of increasing incoms, broadly defined to include production for 
home consipion. Generally, farmers have. a security g9oal Of 
meting subsistence requirements of their preferred food; y al 
want to avoid taking those risks that might endger their 

cash of availablesubsistence or sources income. farmers reject 
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 
economic circumstances and decide ihat for them the technology does 
not pay. 

While taking into account farmer circmstances the ."iVD 
methodology has been designed that it first determines whether 
farmers in a region are sufficiently alike to allow foc a commn set 
of experiments and comnon recommadtion. No two farmers have 
identical circumstances, At the "m time, 1o - a research 

cannot be established to provide reciAndtOnM[m fog eachprogram
farmer it is therefore necessary to classify farms ith similar 
circumstances into recomuntion domains - group of farmers for 
whom we can make more or less the se reeort with minor 
changes to be worked out at the household - farm level. 
acmnsnda4t ion domains are usually defined on the basis of 
agro-climatio environments. The data from peevious research 
indicates that agroclimatic conditions ar frequently modified by 
the socio-econlo iic circumstances of the farmer, Indes, a# 
reoammendation domain may result from a coplex interaction of 
agroclimatic and socio-ecOnmic factors. Therefore, a knowledge of 
farmer citostances and how they affect crop tehnologies Is a 
necessary elemint in identify Lng recomendation doains. In the 
final analysis then, one of the ultimate tasks of this project will 
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be to incorporate a knowledge of farmer circwutances into the 
design of technologies so that they are consistent with farmer 
circumstances and goals, 

Previous --CAIRDI research focussed primarily on describing 
individual farming s.yste-ms-.-.and hiiousehiold- --caracterisetics 
-- characteristics affect the type of on-farm reaearch that is 
designed for the iuprovemennt of the farming practices and 
technologies. The characteristics referred to are those in addition 
to the biological and phsical relationships that constitute a 
traditional system developed by the farmer himself/herself; a 
traditional system that does not only include the farmer's 
understanding of his/her own agroecological niche but which also 
includes the farmer's beliefs and customary practices, and his goals 
and motivations.
 

In light of the above, special attention will be given to 
manner, some of those factorsunderstanding, in a conprehensive 

which affect the farmer's system. Por examplel if farmers intost 
area of a country have always been growing their corn with pigeon 
peas, a more dynamic approach to luproving farming system would be 
to set up trials on corn and pigeon pea corbinations rather than to 
introduce corn with sweet potato yields, it would be quite wrong to 
assum that he will react positively to growing corn with sweet 
potatoesp he could well be experimenting with his present corn and 
pigeon pea system. 

By similar token in an area where heavy eaphasis is placed on 
cash crops and sweet potatoes are grown primarily for home
consuipion, it is quite likely that less iportance will be paced 

lproving present swt potato cropping technologies. As weon 
farmer succintly sumad up the situation, Of prefer to follow 
tradition and do like our fathers and grandfathers plant. t 
always been qood that way. et this saw farmer who specialize 
tree crops o not heitate to inprove on the cropping sptsm of 
his tree crops because. 'Them trees bring nonsys theLPo*tao is to 
eat at home- we sell only what we cannot eat'. 

An understanding of small farmer constraints will enable the 
project to determine whether a new technology is suited to small 
farmers and what it will take to gain its adp.tion To mke these 
determitionsL the project will first examine the farmer's existing 
pcoduction patterns and identify the piysical,, saoo-cultural and 
political factors that influence his decision-maki @ After 
is etaining the farmer's current activities and the esres on 
himp the proet will determine the whanes required in elor and 
resource cottmnt by smal farmers if project activities are to be 
suc essul. 

'V
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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 consideration when studying how to bridge the 
gap between present and anticipated behavior. 'TIhrough 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 overcome i 
constraints to change. 
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social consequences 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.--M s~pcfa-f~v4~ysemarises _from-thedecisions aken. 
respect to allocatingbyama~ll farmer or farming family with

different quantities and qualities of land, labor, capital and 
manaement to crops, livestock and off-farm enterprises in 
a manner which, given the knowledge the household possess, will 
maximize the attainment of the family goals, 

Due to the low income generation of small farm agriculture 
in the Caribbean, menbers of farm households have to seek off-farm 
employment, In order, to swPlemnt-farm incomes. Sna1 farmers In 
the Caribbean typically engage in other economic activities mainly 
became their earnings are too low to provide deired levels of 
living. Only a minority are full-time farmers, and a large 
propoion earn lm than half their Income from farming. in St. 
Lucia 36 percent of a sample of 200 small farmers (Nomen 1970t 02) 
worked off their farms Hills (1976: 155-M6, who surveyed 66 =aIl 
holders in St. Kitts, found that almost all of them were 	employed as 
laborers on sugar cane estates during the five-month harvest peric d 
Briely (1974: 65-66) found that 39 percent of the 292 small farmers 
he interviewed in Grenada obtained at least half of their income 
from off-fam activities and the government of Antigua's (1977)survey o 100 small farmers found that 48 of the 92 farms 
responding to questions on off-farm eloymnt spent at leut half 
of ther labor time on such activities. All of this off-fam work 
is not due to the land constraint. At the farm level, land often is 
under- or unused because of the limits of what the household can 
cultivate with existing equipmnt. in addition, at the naional 
level, there are idle and unde-used lands that are not readily 
available to households due to land tenure and other policies. 

Reviewing the literature on the Caribbean, and reviewing 
the primary data collected this far it ha com to our attention 
that the reliance on the 'email farmerI concept in the Eastern 
Caribbean becomes rather poblemtical, if not unrealistic. Instead 
o of s perhps we should use am other 
tem (rural household) to describe the target population. 

In 1980 or 1981 per capita income at uarket prices in the 
six countries ranged from US539 (OWm) in St. Vincent to UM$1 647 
(GDP) in Antigua. The growth rate in per capftA income has declne 
throughout these countries since 1978. 
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Although the data on income distribution are scarce the 
avl!able evidence suggests that farm household incomes in the 

on of f-farm employment and onEastern Caribbean are highly dependent 
that 70 percent of the farmers in theremittances. The fact 

government of Antigua's survey (1976) have gross cash incomes from 

farm -operations- of ,OC$1,oO0(USt370):orless ,suggests_that.---time 
farming in Antigua is more important than full-tim farming as-a 

of income. Similarly, unpublished data from the 1972source 
half of Montserrat's farmagricultural census show that only 

of their income from farming.operators derived most 

Source of Income No. of Farmers Percent 

50.9
628
own farm 

14 1.1Working on other farm 

48.0590
Non-farm activities 


IYAL:, 1,232 100.0
 

As would be expected landless farmers and those with less 
than one acre were even ixe dependent on off-fam .splcymnt. 

In 1970 the econoW-wide uneinployment, rate in the Caribbean 
Region wa 7.9 percent (WM/CIP 1976: Vol. 4, Part 16). Since 1970 
unemloyment rates aearr tOhave .risen in nosto if not all the 

foundcountries. In Domin Icap a survey of 670 households in 1976 
and an additional 11.9the uneeploymnt rate to be 22.7 percent 

percent wete found to be undemployed. 

,.pn unasploymmnt, 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 farm to 
urban areas, or seek employment overseas, these very low rates of 
open unmployment are not surprising. 

The purpose of this project, is to iqcove farming and 
cro ing technologies so that theres. an Increase in agricultural 
po ion pr unit of land and per unit of labor. The poject will 
also develop cropping system for part-tim farmers, It is 
therefore anticipated that the project will have an impot on the 
status of part-tim farmers by pcoviding imroved tedmnlogies and 
farming mthods onseuntly, even, if land and capital remin 
liited, farming become and attractive enterprise n so far as I) 
farm income are increased, and ii) farming activities are made less 
ardiious, rurthernore, since this project will be ccnerned with all 
types at food crops for internal markets as well as food and cash 
crops for regional and eternal mrkets, it isexpected that the 
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project will have a positive impact on the economic status c" 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.
 

Women as Dir.:ct Beneficiaries
 

Special attention Vill 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
 
economic role in small-scale agriulture. 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 lane becauSe they were not able to find the necessary 
labor to head -he bananas down to the road - a rather strenous 
activity, considerinq the terrain of many of the small farmers in 
the Ea;tern CariUbean. 

In addition, women, because of their multiple work roles, 
agriculture, child care, home maiintenance within the farm household 
and becaus.e of sterotypic notions of the.se roles, confront '.special 
problesu in lbecomiryj more efficient food producer;. Although a 
substantial nuii~er of women are engaged in farm work, wcnen farm 
operators, on the averaje rec.*ive le income than men and many of 
the women classify them:; lves as 'housewives' rather than 
'farsr.*;'. Morcver, wom-n receive less attention from the 
extens:ion :.ervice- than do roale farmers. Thus, another iir'portant 
explanation for thte fc"] productLion/ irrortat ion dilemi, which in 
freirquently over looPed, in the ' feale factor' in local food 
product. ion. 

Accordinlgl to the Brandt report: "Any definition of developtwnt 
is incosplelt-. if it fail"; to conprehe.nd the contribution of wor2_n to 
develol-:-rnt .d 1h,. co11-At'nc4,n of develoew-.nt. for the lives of 
wciwn. lvery d.v.lolr,vnt plan, policy or project has an Iti-Mact on 
wopritiand cannot .ucc,*ed without the work of w(xrtwn." Conse luently, 
the 1,roject will take part.ictilar care r.ot to assume,: 

.k 

http:develoew-.nt
http:conprehe.nd
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1. 	that the man is usually or always the principal fatrtier;
 
2. 	 that the man alone controls decision making on the farm 

(women more frequently are responsible for the foods for 
internal exchange in local nmirkets and the women tend to 
control the money from these transactions); 

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

It will be extremely iliortant when selecting fariTxrs for 
on-farm trials tat female headed houseSs will be represented because 
the types of mdlifications itide in cropping systems will invariably 
have 	an irmp-ct on the use of worren's labor. At the same time the 
type of crops that will be introduced will determine to soiae extent
 
who will nmrket the crop and control the incone, i.e. women iinre
 
coitinonly control the iwrketinj of foo] crops for local connuiiption

while men control the ivirketinc; of export crops. One of the
 
objective; of the project is to increase the production of local
 
subsistence crops so that. the di leiowr of increased iTprts and the
 
loss of foi Aci;n excharym, is reduced. It ts therefore expect:d that
 
the project will have a rOst ive i11xWct. on t0he status of wo;iwn.
 

Potential for improved Farm Fainily Incomes throuqh Private 
Sector I ,cAt__! 

The privwte asri-busine,; sector ,s(ervirnq the farm couranuities 
constitutef'; a o)0.ent al vital (-)rce for increaisirj farm prodLuctivity 
levels. T1,he propo,;,:.d proj-ct will :;tretthon CMIDI'!; ability to 
respond to the identified way:; in which thi. privat e :,,ct or can be 
Utilized to cont ribut e to the Aject ive; of tL .projl-ct. 

in tut ion; the Criti en are 
relatively row. ubt;e t, tl y tie nu:l .r of :::: 11 1 ar- : !; r ec ivirKJ 
credit i; relatively n'i ]i. tand, the amentint roecei,--d by :Pfl 
farmers i:; -;o ,;mall that it dc t:.w:' 1 r i t hsm :; iqriificantly to 
inprove prxhict ion technolog)'Jy. 

Agr icul t ural cr.dit i.;t in i-tt.d:n 

'IThe prih,.ry ,:ource.; of crc-dit in the Lasut.;ern1 Caril,h-an are: i)
cormrcil1 bank:;, ii) trol:cr aii:uciat ion.;, ill) pr ivat ,e m)ney
lenders. .Th 11 farre.,r:; have littlev acces,s to crdit firoc c,:auerclal 
bank.;, for which rrml 1 l(ar:; ore uni of it ablE *,, indI t.:,.r, fewp 4ire 
viable C ,j,'rattw:. of ::-:;,ll arir.r.,r; which wild g(Jiv,. tfi,.ra tU,:,:; 
thin 	sourc- of credit.. 

Oi(. of the way:; in which thi perojfct will ,.pr.1a:i; ;. [,ivate 
sector particilpation will tht-hr S)ih oionration with t h. ,Xtonlnion 
aorvice in the encuiroJement. of l cool'rtiv ,':;:::rcl :;calv to provide 
nocesnary fdrm inpultt; for i iproved farm iract iuv.:; 1ind t,('hniqu, . 
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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 mnrraged 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 contributit] land and their 
knowlecje. 
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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 2,20
 

Ins. 
 300
 

Misc.
 
TOTAL 31,700
 

2. 	Country Team
 

Country Team Leaders
 

Salary: US$18,000
 

Benefits: 	 51500
 

Misc. 2t350
 
TO"AL 23,850
 

Technicians
 

Salary: US$131000
 

Benofits: 5,000
 
"OTAl. 	 18,000
 

3. 	A(hinintrat ive Assistant 

Salary: 	 US$13000 

Renf i t, 0 
'wTI'AI, 18,000 

Execut ive Secrt.ary US$14,400 

Senior S;ecretary 7,000 

Junior S;t-crtary 6,000 

Inflation in calcIlat .d at. 10% per year, cCmpounlod 
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II. EQUIPMENT AND SUPPLIES
 

GENERAL OFFICE EQUIt*ENT - PROJECT HEADQUARTERS (Si. LUCIA) 

UsS 

1 - L-shaped Secretary's 
6 - Office Desks1 - Sma~ll lule 

Desk 500 
2,00050 

1 - Utility Table 
1 - CotiteLelce Room 'able 

50 
200 

12 
Library/Office Shelves 

- ConLerelnce Cairs 
1,000 

500 

3 - iypist Ciairs 
4 - Office Cairs (Staff) 
6 - Office Chairs (Guests) 
2 - lpewLitets 
I - Photocopier 
I - Cestetner Duplicator 
1 - Gullotene 

500 
200 
200 

4,000 
5,000 
3,000 
5,000 

1 - Collator 2,000 
2 - Filing Cabinets (4 urawers) 
2 - Filiiiy Cabinets (3urawers) 
I - Filing Cabinets (2 drawers) 

1 - Ring BiIuer 
2 - Desk Calculators 

900 
600 

2,500 
1,000 

300 

10 - Pocket Calculators 200 

4 - Proyrar.itiable Calculators 
2 - Heavy Duty Perforators 
4 - Letter Stands 

2,000 
100 
200 

6 - Staplers 60 

8 - File Trays - 3 tier 

1 - better Scale 

160 
25 

2 - Heavy Duty Staplers 
1 - Metal Storage Cabinet 
1 - Dictating Machine & Tape Recorder 

100 
300 

1,000 
33,645 

Miscel laueous 8,365 
42,010 

SPECIALIZED OFFICE EQUIPMENT - ST. LUCIA, A1TIGUA,OINIDAD 

Micro-ColiWute r/Wetrd Processor 

SY,_stem 

Cost of System 7,500
 
Cost oL aduitional systems 18,000
 
Power Protection 6,000 
Air Conditioniqg & Building Arrangements 30,000 
Spares - 2 years 18,000 

12,000
Supplies - 2 years 
Maintenance - 2 years 6,000 

9TIU-r 

=war== 
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GENFRAL OFFICE EQUIPMENT - ANTI(JA 

Us$
 

1 - Typewriter 2,000
 
4 - Office Desks 1,200

4 - Office Chairs 
 200
 
1 - Duplicator 3,000
 
1 - filing Cabinet (4 Draw) 450
 
4 - Filing Cabinet (2Draw) 1,000
 
I - Desk Calculator 1.50
 
2 - Pocket Calculators 40
 
2 - Programable Calculators 500
D75 

Miscellaneous 
 854
 
9,354
 

GENERAL OFFICE EQUIPMENT - COUNTRY FIELD TEAMS 

4 - Typewriters 8,000
 
5 - Filing Cabinets (4 Drawer) 2,250
 

20 - Office Desks 6,000
 
20 - Office Chairs 
 1,000
 
5 - Desk Calculators 750
 

10 - Pocket Calculators 200
 
5 - Prograrmble Calculators 2 500 

Miscellaneous 
 2 070
 

=2 === 
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B. 1"ABOPAIORY EQUIPMENT 

US$ 

2 - Air Conditioning Units 2,000
 

2 - Refrigerators 4,000
 

2 - Deep Freeze 4,000
 

4 - Balances 2,000
 

4 - Scales 1,000
 

7 - Microscope 2,800
 

14 - Soil Test Kit 2,800
 

14 - Plant Tissue Kit 2,800 

14 - p11 Meter 1,400 

14 - Soil Moisture Meter 1,400 

7 - Insect Collecting & Mounting Kit 
(including Killing Jars, spreading boards,etc.) 4,200 

7 - Plant Press & Mounting Fquipment 700 

7 - Iaboratory ware (includes Bottles, funnels, 

flasks, cylinders) 7,000 

30 - Magnifiers 900 

7 - Soil Saipling Kit 2,800 
(including soil samplers, bags, saiple 
boxes, color charts, etc.) 

39,800
 
Miscellaneous (Jiffy pots, labels, etc.) 20% 71960
 

47,760
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C. FIELD EQUIPMENT 

Us$ 

14 - Scales (Hanging) Heavy Duty 2,800 
7 - Scales (Platform) Heavy Duty 4,200 

30 - Scales (Small) 3,600 
70 - Rain Guages 4,200 
15 - Knapsack Sprayers 6,000 
2 - Mist Blowers 7,000 
2 Suall ractors - 2 wheeled 12,000 
2 - Rotavator 2,000 
2 - Ploughs 2,000 
2 - Harrows 2,000 
2 - Cultivators 2,000 
2 - Grain Seeder 1,000 
2 - Bean Seeder 1,000 
2 - Peanut Seeder 1,r00 
2 - Vegetable Seeder 1,000 

60 - Job Planters 6,000 
14 - Wheel Seeders 1,4N0 
2 - Seed Cleaners, Processors 10,000 
2 - S'ed Dryer & Storage Equipment 10,000 
7 - Bean Thresher 3,000 
7 - Peanut Thresher 3,000 
7 - Peanut Sheller 3,000 
7 - Bean Sheller 3,500 
2 - Peanut Oil Expeller 2,000 
4 - Irrigation Equipment 40,000 
4 - Camera 4,000 
1 - Planter for Cassava Trials 6,000 
1 - Harvester for Cassava Trials 5,000 
1 - Clipper for Cassava 2,000 

Drying Equipment 2,500 

Miscellaneous (Tools & Equipment) 122,000 
244,200 
*UU 3=i 
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D. EXPERIME rAL MATERIALS & SUPPLIES 

Seeds e.g. vegetables
 

Planting material (Improved)
 

Fertilizers
 

Micronutrients
 

Starter solutions & Fertilizers
 

Soil amendments - Lime, gypsum, etc.
 

Secondary Nutrients
 

Insecticides
 

Fungicides
 

Nematicides
 

Rodenticides
 

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 5 85 000 

Total 3,--O-
U...... 
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FIELD STATION DEVELOPMENT 

uss 

1. Renovation of Existing Buildings 45,000 

2. Office & Store-room Fixtures and additional 
electrical installations 30,000 

3. Farm Machinery - Tractor & Implements 30,000 

4. Irrigation Equipment 25,000 

5. Equipment 10,000 

6. Drainaqe Systen, Fencing. 40,000 

7. Miscellaneous Equipment and Supplies 20r000 

TOTAL 200,000 
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III. OPERATING EXPENSES
 

1. Administrative Expenses
 

$/Year
 

St. Lucia
 

Rent $21,600
 
Utilities $12,000
 
Supplies $ 6 000
 

Antigua
 

Rent
 
Utilities $ 6,000
 
Supplies $ 41000
 

St. Kitts
 

Rent
 
Utilities $ 2,000
 
Supplies $ 3,000
 

$ 5,000
 

Nevis
 

Rent
 
Utilities $ 2,000
 
Supplies $ 21000
 

Montserrat
 

Rent
 
Utilities $ 2,000
 
Supplies $ 3 000
 

nominica
 

Rent $ 6,000
 
Utilities $10,000
 
S,,pplies $ 4,000
 

$20,000
 

St. Vincent
 

Rent $ 6,000
 
Utilities $ 4,000
 
Supplies $ 4 000
 

$14,0
 

Countries' contribution of $1d,000 per year for office space for
 
country teams inAntigua, St. Kitts/Nevis, Montserrat
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OPERATIONAL EXPENSES (ON-FARM TESTS)
 

2. Research Systems
 

A. On-Farm Production Analyses US$ 

1. Explorating Experiments
 

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

2. Technology Screening
 

3 Experiments 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
 

400,000
 
NNW===
 

Inflation is calculated at 10% compounded.
 

RESEARCH STATION OPERATING EXPENSES 

US$/Year
 
St. ucia Antigua Total 

Labour (Casual) U.q$1000/fortnight x 26 
fortnights/year = 26,000 26,000 52,000 

Materials & Supplies 13,000 13,000 26,000 

6t000 6,000 12 000Machinery, & Vehicle Maintenance 45f00 45100 90,
 

Local Travel
 
US$6,000/country/yr. x 6 countries x 5 yrn.
 

Inflation is calculated at 10% per year corpounded.
 

f\4A
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IV. TRAVEL 

Regional 

Average Trip 
Air Fare 
Per diem for 
4 days 

US$500.00 
$400.00 

$400.00 

Estimated Travel per year. 

leader - 24 trips $12,000/yr.Project 
Technical - 116 trips $58,000/yr.
 

Cotntry Team Leaders - 12 trips $ 6,000/yr.
 
Administrative Ass't - 12 trips $ 6,000/yr.
 

Inflation is calculated at 10% corpounded per year.
 

C, 

x~'~ 
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V. TECHNICAL ASSISTANCE 

I. Institutional Contract
 

Cost for FSR Specialist is calculated at 120,000 per year.
 

Salary and Benefits $ 60f000
 

Support Costs 30,000
 

Housing Allowance 10,000
 
International Travel 2,000
 
Shipment of Effects 10,000
 
Educational Allowance 2,000
 
Intra-regional Travel 6,000
 

Oerhead (50% of S & B) 30f000
 

Short term Assistance
 

RMS and short-term Assistance is calculated at 12,000 per person month as 
follows:
 

Salary and Benefits 5,000
 
Per Diem 3,000
 
Overhead: (50% S & B) 2,500
 
Travel 1,000
 
Miscellaneous 500
 

12,000
 

The utilization of technical assistance is calculated as follows:
 

Yr. 1 Yr. 2 Yr. 3 Yr. 4 Yr. 5 Total
 

FSR Specialist 6 12 12 12 6 42
 
Research
 

Management 3 6 6 6 2 27 

Short-Term 2 9 9 9 6 36 

Costs are as follows:
 

$ (000)
 

Yr. 1 Yr. 2 Yr. 3 Yr. 4 Yr. 5 Total
 

FSR Specialist 60 132 145 160 497
 

Research Management
 
Specialist 36 79 87 96 102 400
 

Short-Term 36 119 130 143 102 530
 
132 36239920
330 
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II. Design & Imple entation of O&M System
 

Three specialists for two i,)onth period including O&M specialist, 
financial specialist, personnel specialist. Cost estimate 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 251000 

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, (see estimates for short-term technical assistance)
 
$3,000 for workshop materials, preparatioial and miscellaneous expenses. 
Three workshops anticipated. 

IV. Specialty Technical Assi tance ($180,000) 

a. Yearly Project Audit (30,000)
 

b. Micro-ConPu)ter Technical Assistance 

Estimnates up to four person months of technical assistance will 
he needed to effectively utilize micro-coln)uter systems. It is estimated T.A. 
will be in late year 2 $50,000. 

V. Other Assi.stance ($200,000) 

Technical assistance utilizing local or U.S. firms will be 
necessary to assist CARI,. with problems that will develop during the course of 
project inplementation. 
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VT. Training
 

The cost of short courses is calculated at 5,00 per person month as
 

follows:
 

Per Dieni 3,000 
Air Fare 800 
Cour:.P 1,0O0 
i,cel haneous 2005,000R
 

The cost of Workshops is calculat(d at 12,000 per workshop as follows:
 
Assume 15 p-irticilxints each workshop, Costs 6 days.
 
Per Ditm 15 x 6 x 100 $ 9,000
 
Air Fare 15 x 200 3_0L00
 

Training Schedule is as follows:
 

Yr.1 Yr.2 Yr.3 Yr.4 Yr.5 

Lonq-term (pe rson yrs.) 
Short courses 3 

2 
3 

4 
3 

2 
3 3 

Wor kshPI 

Planning 
Evaluation tsiqn 

1 
1 

Micro-COrTT pter, 1 
] plerrsntat ion 1 
Project Management 
Extension 

3 5 3 2 
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I. PERSMWmEL COSTS 
AID 
Technical Specialists 
Country Team 
t'anamarent Stport 

.. ub-T.-tal 

CARD! 
Core 
Technical Specialists 

Country Teams 

Managemnt Support 

Sub-Total 

Host C-untries 
Country Team 

Sub-Total 

PERSORML COSTS TOTAL 

YEAR1 

158,500 
344.000 
111.400 

1,0 


108.500 

108.-00 

125,0CO 

126,000 

C.48.400 
-I 

CARDI FSR/D KWOECT 

DETAILED BXGET 

YEAR 2 YrE8 3 

261,524 195,7B4 
283.800 	 208,120 

51,430 37.752 

5%604 441,656 

120.450 132,495 

80176 JES.7s 

87,60 CV3,12O 

64.060 90.C4z 

138.600 152,460 

138,6W 152.4&0 

1.100.6w 1 2? sss 

YM 4 

IC5,477 
114.46 
20.763 

240,706 

144.746 

M..97 


335. 
12.50 

..'X5 I44'I 

167.706D4.47I 

167,70 

1320.93 
- I 

11t S 

. 
-

-

1.3"1 

467.11M 
46.f 

55.1 C 

1 '2. 

8,4S71.4 

1.474 ...v ' 

_m__ £ 

T. 

f! .2E 

221.1M 

1.f1R. ' 

76-.242 

http:1.100.6w
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CARD! FSR/D PROECT 
(538-0099) 

DETAILED BUDGET 

YEAR 1 YEAR 2 YEAR 3 YEAR 4 YEAR 5 TOTAL 

II. EQUIPMENT AND SUFPLIES 

AID 

Office Equipment 74,174 87,450 21,780 - 183,404 

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 

Vehicles 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 

I1. OPERATING EXPENSES 

AID 

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 36,000 39,600 43,.,60 42,916 52,707 214,783 

Sub-Total 175,600 229,12n 225,608 199,392 154,707 984.427 

CARDY 

Administrative Expenses - 26,840 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 90.000 125,840 167,948 217.219 274,663 875.67 
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CARDI FSR/D PROJECT 
(538-0099) 

DETAILED BUDGET 

YEAR 1 YEAR 2 YEAR3 YEAR 4 YEAR 5 TOTAL 

Host Countries 
Addnistrative Expenses 18,000 19,800 21,780 23,958 26,353 109,891 

Sub-Total 18,000 19,800 217M 23,25B .L321.1mi 

OPERATING EXPENSES TOTAL 276,600 381,260 427,856 470.648 517.691 2,074, 

1V. TRAVEL 
AID 

= Regional 
Sub. Total 

C2,000 
82,000 

90,.200 
90,200 

79.220 
72,220 

7f.142 

79.142 
76.057 
70.057 

400.619 
400,612 

CARDX 

Regional 
Sub-total 

20,000 

20.000 

30.000 

30,000 

50.000 
50,000 

100,000 
103.000 

Regional Travel Total 82.000 90,200 99,220 109.142 120,057 50,612 

V. TECHNICAL ASSISTANCE - Total 282,000
s3s=3==. 

430,000
usZ==s 

512,000
ws==== 

499,000 234,000
mass====u8s8sfl. 

1,957,000
.333333fl 

VI. TRAINING 

Short courses 15.000 16,500 18.150 19,96S 21,961 91.576 

Ilorkshops
Conferences 

48.000 
5,000 

52,800
5,500 

43,560 
6,050 

31.944 
6,655 

17,692 
7,320 

188,996 
30M525 

Training 68,000 74800 67760 58;564 41.97f 311."7 
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DETAILED BUDGET Page 4 of 10 

I. A. PERSONNEL COSTS 
YEAR 1 YEAR 2 YEAR 3 YEAR 4 YEAR 5 TOTAL 

Technical Specialists 
Systems Agronomist

Sytm gooit-
Systems Agronomist 
Crop Protection Specialist 

31,700 

31.700 

34,870
34,870 

34,870 

38,357
38,357 

38,357 

42,191
42,191 
42,1917 
42,191 

46,411
46,411 
46,411 
46.411 

193,529
151,82 
193,529 
193,529 

Weed Scientist 31,700 34,870 38,357 42,191 46.411 193,529 
Horticulturist 34,870 38,357 42,191 46,411 161.829 
Animal Scientist 34,870 38,357 42,191 46,411 161,829 
Agricultural Economist 31,700 34.870 38,357 42,191 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 42,191 46,411 161.829 

Technical 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 
Domnica (4) 

Montserrat (3) 
80,000 

62,000 
88,000 

68.200 
96,800 

75,020 
106,480 

82,522 
117,128 

90,774 
488,408 

378,516 
St. Kitts (3) 62,000 68,200 75,020 82,522 90,774 378.516 
Nevis (2) 

St. Lucia (4) 
44,000 

80,000 

48,400 

88,000 

53,240 

96,800 

58,564 

106,480 

64,420 

117,128 

268,624 

488,408 
St. Vincent (4) 80,000 88,000 96,800 106,480 117,128 488,408 

Country Teams 470,000 
mmmgmm­

517.000 568,700 625,570 688,i26 2.869,396 



YEAR 1 

CAROl: FSR/D PROJECT 

(538-0099) 
DETAILED BUDGET 

YEAR 2 YEAR 3 YEAR 4 YEAR 5 

AWEIX G 
page S of 10 

TOTAL 

.B. Management Support 

Regional Office 

Administrative Assistant 

Executive Secretary 

Senior Secretary/Computer Ap. 

Junior Secretery (3) 

Regional Office 

(2) 

18,000 

14,400 

12,000 

18,000 

62,400 

19,800 

15,840 

13.200 

19,800 

62,640 

21,780 

17,424 

14,520 

21,780 

75.504 

23.958 

19,166 

15,972 

23.958 

83,0S4 

26.354 

21.083 

17.569 

26,354 

91.360 

109.892 

87,913 

73.261 

109.892 

380,958 

Administrative 

TOTAL 

Assistant for Country Team (7) 49,000 

111.400 

53.900 

122.540 
-

59,290 

134.794 
-mm-

65.219 

148.273 

71,740 

163,100 

299.149 

680,107 
-
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BUDGET 

CARDI NOTRIBUTION RESOLRCE STAFF 

PERSONNEL NO. BASIC SALARf MONTHS IN YEAR I YEAR 2 YEAR 3 YEAR 4 YEAR 5 TOTAL 
AND BENEFITS PROGRAM 

BY PtENTH 

Executive Director 

Director, Research & Dev. 

1 

1 

4,000 

3,500 

15 

15 

12,000 

10,000 

13,200 

11,550 

14,520 

12,705 

14,972 

13,976 

12,569 

14,641 

72,261 

54,945 
Dir,-tor, Finance & Adin. 1 3,500 15 10,000 11.550 12,705 13,976 17,569 72,261 
Project M3nager 1 3,500 60 42,000 46,200 50.82 55,902 61,492 256,414 
Analytical Chemist 1 3,000 15 9,000 9,900 10,890 11,979 13.176 54.945 
Post Harvest Technologist 1 3,000 15 9,000 9,900 10,890 11,979 13,176 54.995 
Documentalist 1 2.500 15 7,500 8,250 9,U75 9,983 10,980 45,788 
Biometrician 1 3,000 15 9,000 9.900 10.890 11.979 13.17? 54.946 

165 100,500 120,450 132,495 144.746 158.e71 665,062 
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CAROl FSR/D PROJECT 
(538-0099) 

DETAILED BUDGET 

YEAR I YEAR 2 YEAR 3 YEAR 4 YEAR S TOTAL 

I. EQUIPMENT AND SUPPLIES 

A. Office Equipment 
St. Lucia 

Antigua 

Country Teams 

42,010 

9,394 

22,770 

... 

.-

- -

42.010 

9394 

22.770 

Office Equipment Total 74,174 74,174 

B. Micro Conuter/Word Processor - 87,450 21,78D - 109-30 

C. Laboratory Equipment 

D. Field Equipment 

47.760 

100,000 144200 -

-

-

- 47,760 

244 

E. Experimental atertals/Supplies 40,000 85.000 9S0 100,000 55D000 

F. Vehicles 

St. Vincent 
St. Lucia 
Doainica 
St. Ki tts 
M~ntserrat 
AntiguaBarbados 

(8) 

(1) 
(2) 
(1) 
(1) 
(1)U
fl 

98,000 - - WOOD 

G. Field Station evelopwnt 

1. Renovation of Buladings 

St. Lucia 
Antigua 

40,000 
35,000 

. . 
-

40000 
35,000 

Renovation of Buildings Total 75,000 
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PRO kaof 1 

CARD! FSR/D PROJECT 
(538-0099) 

DETAILED BUDGET 

YEAR I YEAR 2 YEA 3 YEAR4 TEMS TOTAL 

2. Farm Machinery 

St. Lucia 30,000 30,000 

3. Irrigation Equipment 

St. Lucia 
Antigua 

Irrigation Equipment Total 

4. Equipment 

10,000 
15,C'O 

25000 

2,000 2,000 

-* 

2. 

-

20,S2 

-

-
10.000 
Ls,00 
2,000 

5. Drainage, Fencing 

6. Operating Equ pment 

35.000 -

5.000 s.000 so00 

X)0 

Field Station evlopeant Total 2 7000 7 7 
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DETAILED BUDGET 

YEAR 1 YEAR 2 YEAR s YEAR 4 YEAR S TOTAL 

III. Operating Expenses 

A. Administrative Expenses 

St. Lucia 39,600 43,560 47,316 52,707 57,978 241,761 

Antigua 

St. Kitts 

Nevis 

10,000 

5.000 

4,000 

11,000 
5,500 

4,400 

12,100 
6,050 

4,840 

13,310 
6,655 

5.324 

14,641 
7,320 

5,856 

61,051 
30,525 

24,420 

Montserrat 

Dominica 

St. Vincent 

5,000 

20,000 

14,000 

5,500 

22,000 

15,400 

6,050 

24,200 

16,940 

6,655 

26,620 

18,634 

7.320 

29,282 

20,497 

30,525 

122,102 

85.471 

SUBTOTAL S7,600 107,360 118,096 129,905 142,894 595.855 
-

B. Pesearch Expenses 
UBTOTAL 22,000 89,000 103,000 104,000 82,000 400.000 

- C. Field Station Operating Expenses 90,000 99,000 108,900 119,790 131,769 549.459 

0. Local Travel 36,000 39,600 43,560 47,916 52,707 219,783 
m m - -m 
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DETAILED BUDGET 

ARM G 
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YEAR 1 YEAR 2 YEAR 3 YEAR 4 YEAR S TOTAL 

IV. Regional Travel 

Project Leader 

Technical Specialists 

Country Teams 

Adinistrative Staff 

SUBTOTAL 

12,000 

58,000 

6,000 

6,000 

82,000 

13,200 

63,800 

6,600 

6,600 

90,200 

14,520 

70,180 

7,260 

7,260 

99,220 

15,972 

77,198 

7,986 

7,986 

109,142 

17,569 

84,918 

8,786 

8,785 

120,057 

73,261 

354,096 

36,631 

36,631 

500,619 

V. Technical Assistance 

FSR Specialist 

Research Mgmt. Specialist 
Other Short-term 

0 &M System 

Specialty 

60,000 

36,000 
361400 

lOO000 
50,000 

%32,000 

79,000 
119,000 

100,000 

145,000 

87,000 
130,000 

-

150,000 

160,000 

96,000 

143,000 

-

100,000 

. 

102 000 

102.000 

30,000 

497.000 

400,O00 

530.000 

100,000 

430,000 

TECHNICAL ASSISTANCE TOTAL 282,000 430,000 5 000 4 24,0 1,957,000 

V1. Training 

Short Courses 

Workshops 

Conferences 

TRAINING TOTAL 

15,000 

48,000 

5000 

68,000 

16,500 

52.800 
5,500 

74,800 

18,150 

43,560 

00 

67,760. 

19,965 

31,944 

6 

58,564 

21,961 

12,692 

7 

41,973 

91,576 

188,996 

30,525 

311.097 
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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 review 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
 
I-nsitute (CARDI) 

The Caribbean Agricultural Research and Development
 
Institute (CARDI) wai established in late 1974, as a regional
 
institution of the CARICM 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 Development 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 limited 
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 ge-red to investigating local feeds and feeding systems. A 
range of services such as soil and plant analysis and statistical 
services were provided to the member 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.
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2) 	 All member states of CARICOM became financing 
members of CARDI. 

3) 	Linkages were established with relevant
 
regional organizations and member states with 
a Board of Directors consisting of
 
representatives from:
 

( i) Member States; 
( i) University of the West Indies; 
(iii) CARICOM Secretariat;
 
(iv) Caribbean Development Bank; and
 
( v) University of Guyana.
 

4) Besides research, development was added as an 
integral function, requiring, an outreach 
capacity to the territories of the member 
states, particularly the LDC's. 

5) Teaching functions of CARDI staff were
 
restricted to the supervision of post-graduate
 
programs relevant to the research needs of the 
member states.
 

6) Reseach programs were reorganized on a
 
commodity basis with a nulti-disciplinary team
 
approach to suit the developmental needs of 
the 	Rp'ion.
 

b. 	Institutional Mandate of CARDI
 

The 	objectives of CARDI are:
 

1) 	 to provide for the research and development 
needs of the agriculture of the Region as 
identified innational 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 new 
technologies in production, processing, 
storage and distribution of agricultural 
products of Member States; 
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4) to pursue for specified periods long-term
 
reseach 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 

Menber State; and 

7) to seek to achieve 
decentralization of facilities. 

the optimum 

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) 	to improve the productivity of the
 
agricultural sector to minimize the dependence
 
of the Region on foreign imports;
 

2) to seek additional sources of funding from
 

external donor agencies; and
 

3) 	to decentralize its operations.
 

At the January, 1982 meeting the Ministers:
 

1) 	authorized CARDI to borrow money but not to
 
lend;
 

2) approved the appointment of a Director of 
Research and Development, & Director of 
Finance and a Director of Administration; anJ 

3) 	ratified the decision made by the Board of
 
Directors that the Institute would handle Ito
 
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 staff
 
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 3 2
 
Ag. Engineering 2 1 
Agronomy 13 30
 
Information 1 1
 
Livestock 5 2
 
Plant Portection 6 4
 
Social Sciences/
 
Statistics 4 4
 

Soils 2 1
 

In addition, there are approximately 200
 
supporting staff, including scientific technicians, library
 
assistants, clerical workers and field staff.
 

3) Decentralization
 

CARDI had responded to the charge fro, the 

Board of Governors (1976) to decentralize as ilustrated by changes 
in the location of professional staff: 
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1975 1983 

Antigua - 4 
Barbados 4 6 
Belize - 2 
Dominica 1 
Guyana 
Jamaica 

-
2 

3 
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 research
 
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 Islands 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 fornula. 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
 
countrie:).
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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 outstanding. 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 local consumption; their considerable 
potential for increaesd output; the need of their occupants for 
improved living 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 nuirber of new varieties of one 
crop (from international institutes, etc.);
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- evaluation of a few selected varieties in 
ead country with a particular interest in 
that crop;
 

- production and distribution of planting 
material of the improved varieties; 

- development of imp oved production 
practices likely 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
 
working include:
 

- 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, dasheen, arrowroot, white potato. 

- Miscellaneous: pineapple, sugar cane, 
cotton. 

For livestock, the emphasis is 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 f,.rmers 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 
while others may be longer-term,
technical assistance visit, 


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
 

In 	some countries there is a National Coordinating
agencies. 

Committee for Agricultural Research, which is the natural forum to
 

work this out. CARDI has stimulated the formation of some of these 
committees. In countries without a Coordinating Committee contact
 

has to be with the individual agencies.
 

CARDI then develops individual country
 
program) into regional programs,projects (i.e. aspects of the work 

where this is appropriate, thus ensuring coordination of effort and 
trying to avoid
 

the 	work program CARDI also attempts toduplication. In formulating 
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
 
managerial/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.
 

]) 	USAID's Recent Project Implementation
 
Experience with CARDI
 

From 197u 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:
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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 CARD1. 

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 comnunicated 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 corrposed of
 
policy level representatives of CARDI, the University, and the
 
Ministry of Agriculture; 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 level 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 guidance 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 inprove 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 
to this Annex for a copy of the overall findings and specific 
recomendations). The auditors attributed most deficieinces 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. 

I 
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2) CARDI's Management Audit
 

In Decerber, 1982 CARDI comissioned a 

to review and assess the operation of the InstituteManagement Audit 
with respect to its efficiency and effectiveness in serving the 

broad range of CARDI's organizationRegion. The audit covered the 
and management issues. Due to its timeliness and conprehensiveness, 
the Executive Summary is attached as 	Appendix II.
 

For the purposes of this administrative
 
points made by the Management Auditors -­assessment, the following 

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 

area.in the organization and management 
These are in three main areas:
 

- financial support from meiber 
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 11 
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:
 

OThe 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 nutber 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 
74 11 

PRIVATE ORGANI SATIONS 

Extension Staff Research Staff 

Antigua 0 0 

St. Kitts/Nevis 6 2 

Montserrat 0 0 

Dominica 10 1 

St. Lucia 10 15 

St. Vincent 10 2 

36 I-.
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TABLE 2
 

STAFFING AND BUDGET OF THE MINISTRY OF AGRICULTURE (FY 1982/83)
 

Department/Section 


General Administration 


Agricultural Services 


Administration 


Extension 


Research/Training 


Engineering 


Livestock 


Veterinary 


Statistics 


Land Reform 


Forestry 


Land and Surveys 


Fisheries 


Cooperatives 


Budget 	 Staff
 
(000 EC$) Professional Sub-


Professional
 

1,025.4 10 15
 

6,700.3
 

4 1
 

55 2
 

22 8
 

10 ­

10 ­

11 1
 

3 1
 

14 3
 

21 3
 

614.2 26 	 3
 

555.5 8 	 3
 

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 

limited.sophisticated agricultural production and marketing, are 
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 

naturesuccessfully implement a project of this and 
scope.
 

II.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 Inproving its regional technical performance while it 
goes about putting its administrative house inorder.
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In the FSR/D design effort, considerable attention was
 
given to designing a project that is both reali-Alc, 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
 
accomplishment of its purpose? These issues are addressed below.
 

Issue #1: 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 level. 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 strengthening purposes
 
and the Director of Research and Development for technology
 
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 irpnrovement to the Director for Research. 
The Project Manager will receive a full delejation of rirnagement 
authority for relevant project activities. This includes planning, 
supervision, and financial decisions and control. 

Issue #2: Internil Project tructure and taffin 

Overall, the internal project organization and structure 
appears feasible. Thie Project t inager is being given ample 
authority and reSource:; to mnage internal activities and 
monitor/forage the necessary external linkage.; that will be required 
in this project. 'le effort require:; a fulltime Project tW-inager at 
least during the first two year:; of the project due to the numefrous 
activities and di':fv'rad ge(.raphical location:; involved, and that is 
accorded for in tho staffing plan. '1lie only potential difficulty is 
the origin of staff to work with con::ultant; on the institutional 
strengthening act ivities. Arrrijnt'n.t:; still need to he worked out 
with CARDI whereby headkquart ers staff can be t nj orar i Iy andVor 
permranently assigned to thif-s project activity to assist with the 
institutional strery;theniryj activity. 

Issue #3: Manageriala 1Corl)tnce and Skill 

The final link in the ir,1letintat ion chain is the 
managerial co r,.tence and :skill of key project actors. Considerable 
attention has been given to de;igninj an effort that is realistic 
given the ranag~jer ia I res;ources tht a 1ready exist i r CARDI 
supplint.ed by technical a:;:;i:;tance and trainij . 'The -trategy is 
to provide :ufficif-et technical assist ace in i1uT1 4rTentati(,n an. it 
is needod, and to :;truct ure the T.A. in such a way that I-xnagerial 

capacity 1:; btiilt into the project for continued us:e (lurinj the 
latter :;t (,f' rproject . 'Th;at i:;, a pro.ject Iinag.::int sy.temwle:; t.he 
for irl-r)l .:ntiryj the project i::wti jor internal ,:uth-comt()nent of 
the project. . y;tv i i ; to th e l projectlI:; see ]:; iqnrv1 .erve dua 
objectives of itrrple r tnt irn thte t ,chnol(,qy gvn4.rat iont rannsfer 
corlxonent. of thw project and st rengt heninq CAdI)':: overall F!I/D 
projram within thi fr arr.work of u)ur iripr(.ived 1n:;ttttit o ,al:;truct-ure. 

(xr a:;:s-:;sn,.nt of t hi:: rlinagop-:nt plan I n that it 
adequately addrelnen the ntart-up and technical operation; 

http:a:;:s-:;sn,.nt
http:supplint.ed
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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 
project". 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 pLoductivity 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 suir;iry, 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 external 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 ADMINISTRATIVE PROCEDURES 

(a) 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. In addition, the Project
 
l-eader should nubmit 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 aiequacy of the
 
budgets for the following year.
 

(b) 	 An accounting procedures manual should be compiled setting out
 
guidelines 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 i 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 Asnistant. 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 restrictions CARDI do'js 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 w(ll 
as for further training in basic accounting functions such as bank
 
reconciliations.
 

(C) An initial advance should be made to each country at the start of 

Phase I 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 
achieve reimbursement.
 



- 140 ­

-2­

(d) 	 Resources required to be provided by CARDI under the grant
 

agreement, including costs borne on an "in-kindn 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.
 

(e) 	 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 II.
 

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 rcports 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 tripp 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 reports should be brief and concise with
 
references to technical reports where applicable.
 

*.........e3/
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(b) 	 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 omuissions
 
on expenditure statements would be highlighted easily and could be
 
investigated on a timely basis.
 

(c) 	 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.
 

(d) 	 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 Team 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 II of the project. Formal bank 
reconciliations should be prepared on a monthly basis and submitted 
with a copy nf the bank statements to the Administrative Assistant 
for review. 

As shown in Appendix I, during Phase I, some countries operated
 

one bank account for receipts 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
 
funds, thereby facilitating the control set out in recommendation
 
2(b) above. 

• . . .. ... 4/
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(b) 	 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.
 

(W) 	 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 II, 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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U.S.A.I.D 	 APPENDIX I
 

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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U.S.A.I.D 	 APPENDIX II
 

ORGANISATION CHART
 

POSITION 	 MAIN FUNCTIONS
 

PROJECT LEADER (1) 	Reporting to Project Manager on all
 
matters relating to the project
 
activities, including administrative,
 
technical and budgetary control
 
coordination.
 

(2) 	Submission of monthly statements to
 
Project Manager for authorisation.
 

(3) 	Review and approval of monthly
 
statements submitted by individual
 
countries.
 

(4) 	Authorisation and monitoring of travel
 
expenditure.
 

(5) 	Authorisation of applications for salary
 
increments for submission to Executive
 
Director of CARDI.
 

ADMINISTRATIVE ASSISTANT (1) 	Preparation of aggregate monthly
 
statements of expenditure.
 

(2) 	Implementation and control of accounting
 
systems in participating member
 
countries.
 

(3) 	Maintaining project accounts and
 
preparation of monthly statements for
 
St. Lucia.
 

TECHNICAL COORDINATORS (1) 	Coordination and monitoring of technical
 
activities for the countries under their
 
supervision.
 

(2) 	Review of monthly statements of
 
expenditure for each country under their
 
supervision to ensure that these are in
 
line with project activities being
 
undertaken.
 

COUNTRY FIELD TEAM LEADERS (1) 	Control of technical activities in the
 
respective member countries.
 

(2) 	Responsibility for submission of monthly
 
statements, including written comments
 
on cost levels, to project headquarters
 
via the technical coordinator.
 

(3) 	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 

INTRODUCTIUN
 

The Board of Directors of the Caribbean Agricultural Research 

and Development Institute through the Executive Director,
 
andacomnissioned on December 9, 1982 Management Audit to review 

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
 

progra ne; 
- 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, 
staff and the financialcompensation package for 

management by the Institute; 
- the relationship with the University of the West Indies and 
- the role and management of the 2entral 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 gene-ally 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 bv core funds, CARDI had to aggressively seek project funds
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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 possesses 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 nurber 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 DEVELCPMENT OPTIONS 

Within the limits 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 requirements 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.
 

RECOMMENDATIONS
 

A number of recommendations have been made with respect to 
policy, operation, organization, personnel management, manpower, 
industrial relations, work programme and administration which are 
summarized 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;
 

°4
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8) CARDI TRUST to be tabled for examination and detailed 
development; 

9) Board Meetings to be held quarterly for at least the next 
18 mnths to ensure implementation; 

10) CARDI to schedule the consultant's inputs in the programme 
of implementation and institutional development. 

Operational
 

1) Suspend academic and other external duties of staff
 
(teaching etc) pending the satisfactory performance of
 
substantive duties in research and development;
 

2) CARDI aggressively service non-government agriculture to 
encourage private support for research and development; 

3) Management training to be offered key employees on an 
emergency basis in order to expedite implementation of 
recommendat ions. 

Objectives 

Develop 
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Manpower
 

1) The professional manpower requirement to be rationalized 
in terms of quantum and mix of skills; 

2) Develop institutional strengthening programmes for staff 
training and development as a priority; 

3) 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) Develop and implement project management and 
administrative systems; 

2) Work programmes to be based on stated national and/or 
regional priorities and needs; 

3) 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. 


