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I. SUMMARY AND RECOMMENDATIONS 

A. Project Summary 

There are several institutions and aqencies responsible for 
caLrying out agricultural research in Jamaica, however, their 
efforts are poorly coordinated and lack overall policy guidance 
and prioritization. in spite of assistance received over the 
years in the area of aqricultural research, the GOJ is doinq 
little to stimulate increased production and productivity, 
especially by small farmers. 

In the short run, and even in the long run, Jamaica will not be 
able to generate much of the technology needed for agricultural 
development. It, like other small countries, does not have the 
tax and population base, nor the level of agricultural production, 
to develop a full-scale research effort. Building the capacity to 
incorporate new aqricultural technologies must therefore 
concentrate on the adaptation of technologies from outside sources 
and collaborative research efforts to generate appropriate new 
technologies. 

The Jamaican Agricultural Research Project is an innovative and 
experimental approach to developing a system that will bring new 
technologies into Jamaican agriculture. The program provides a 
system for technology generation and adoption but does not focus 
on building up a research or extension system. It is, rather, 
oriente~ towards farmer adoption of improved technologies, but 
begins with assessment of research needs and how to fulfill theQ 
as quickly and inexpensively as possible. It represents an 
integrated process of agricultural technology management. 

This project will expand linkages with outside sources of 
technology and training, particularly the international centers, 
as well as with other government and private sector groups. It 
will also explore the appropriateness of collaborative research 
through commodity networks and other groups. Networks are a much 
less expensive way of bringing new technologies to farmers. 
Collaborative research is valuable for a small country because it 
avoids duplication of research and allows a national proqram to 
focus its enerqies on a reduced number of problems, yet qain the 
benefits of a larger scale research effort. It is often the only 
way a small system can provide the "critical mass" of researchers 
needed in commodity research d~velopmento 

The program will help develop these linkages y through contracts 
and grants, to include the exchange of information, collaborative 
efforts, information visits, training, etc. It will set up a 
system under which these linkages may develop continuity. 
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The project is expected to result in a firmly established and 
functioninq research program. In the process of finding solutions 
to a substantial number of production problems, the capabilities 
of local researctlers wlll have been enhanced and a constituency 
for agricultural research will have been built in Jamaica. At the 
same time, through the use of on farm testinq, a significant 
amount of new Lechnologies resulting from the research will have 
been disseminated to small and medium size participating farmers. 

Financinq for this seven year project will be through a $7.6 
million qrant to the JADF for use by the research proqram. The 
grant will be obliqated in tranches in accordance with Proiect 
needs. 

Major project inputs include: 

USE (PROJECT INPUTS) 
'----

1. Lonq Term TA 
- Proqram Director (80 pm) 
- AS::3istant Program Director (76 pm) 

2. Administrative Support 
- Personnel 
- Operations 
- Commodities 

3. Hesearch 
- Grants/Contracts 
- Short Term TA Support 

4. Traininq/Conterences 

[-
) . Rehaoilitation of Facilities 

- CommodiU.es 
- Construction 

6. Assessments/Evaluations/Audits 

7. Miscel13neous 

762 
503 

170 
312 
160 

4,080 
365 

185 

145 
120 

190 

608 

7,600 

~he Project will be implemented by the management statt of the 
research proqram with the policy guidance of the RAC members. The 
management statf will be conlracted by the JADF. Short term TA, 
as well as research contracts and incldental repairs to the 
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research stations, will be contracted by the research program 
management st.aff. The overseas commodities and equipment required 
by the JARP (both for use by research program management staff and 
for the rehabilitation of the research station) will be procured 
by JADF. Training and conferences will be arranqed by the 
management staff using contracts or placement of individu~ls. 

Based on the analyses contained in Parts IV (Cost Estimates and 
Fiaancial Plan) and VI (project Analyses) and in Annexes 2.A-D. of 
the Project Paper, the project has been determined to be 
techrlicallYF economically, socially and institutionally sound and 
ready for implementation. An Environmental Assessment has been 
prepared and appears as hnnex F. 

The project meets all statutory requirements (see Annex B ). 

The Jamaica Aqricultural Research project was desiqned by~ 

USAID/Jamaica 
- Beth Cypser, project Development Officer 

William McCluskey, Director of the Aqriculture and Rural 
Development Office 
Lee Voth, Agricultural Development Officer 
Mark Nolan, Agricultural Development Specialist 
Robert Leonard, Controller 
Linda Tarpeh-Doe, Financial Analyst 
Michael P. McLindan, Economist 
Charles Mathews, Chief Enqineer and Environmental Officer 

with the assistance of: 
- Dr. Margaret Sarles, AID/W, LAC/DR/RD 

Dr. Kenneth Ratchie, Agricultural Research Consultant 
Dr. Carl Prey, Professor of Aqricultural Economics, Rutgers 
University 
Dr. Carl S. Barfield, Professor of EntomologYi University of 
Florida 

- Ms. Carleen Gardener, Social Sciences Consultant 
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11. BACKGROUND, RATIONALE AND STRATEGY 

A. Country Setting, 

~he land area of Jamaica is 11,480 square kilometers (4244 square. 
miles), equivalent. to 1.1 million hectares. 'I'11e terrain is 
ruqged: only 384 thousand hectares (or 38% of the land area) have 
slopes less than 10 degrees: while 330 thousand hectares (33%) 
consist of moderately steep or st~ep slopes (10 to 30 degrees), 
and 292 thousand hectares (29%) have slopes greater than 30 
degrees. More than half of the island is above 300 meters (1,000 
feet) and abo~t 1% lies above 1500 meters (5,000 feet). 

There are tive broad topographic zones in Jamaica as follows: 

~lue Mountain Area: The eastern part of the island is 
(rOrnTnateo-~)y an uplift of metamorphi.c and sedimentary rocl<s 
ranging up to 2,230 m (7,360 feet.) elevation. This is the 
highest rainfall area as it comes under the influe\:ce of the 
nortneast tradewinds. 

Central-western Limestone Plateau: Approximately 60% of the 
land area Ojo""the--is1.amf-i;3 derTv-ed from limestone which 
occurs mainly in this plateau ranging up to 1,000 m in 
elevation. Ex Lrelfl,:: karst: land forms mdY occur in some areas 
such as the cockpit country. 

Central lnliers Areas: Breached areas in the limestone 
pla.teau 2xposinq-- "inliers" or "windows" of hiqhly erodible 
sediments which are mainly transported volcanic materials. 
~)orne of th'"-:se ::;lopes cUR cultivate;~, b'Jt a::e hiqhly erodible. 

Interior Vallev: Comprised mainly of poorly drained alluvial 
l~ia-nd\j'ilTle~;f;{'-Which include rat.ller l1omoqeneous areas such as 
St. Thomas Ye Vale, Oueen of Spain's Valley, and the Black 
River Upper Morass. 

Coas~:~_~~~,~: Consist of flat alluvial so.11.8, mainly along 
the south coast. However, many sutfer from water shortage as 
they occur alonq the leeward (south) side of the island. 

A wide selection of domestic plants and animals of hoth temperate 
and tropical origin can be qrown in various places throuqhout 
Jamaica because of its moderate climate and variation in rainfall, 
resulting in a variety of microclimates. 

Growing temperatures are favorable ranging from a high of JO - 32 
degrees C. durinq the day to 21 - 24 degrees C. at night. In the 
hills, temperatures run abcut 6 - 11 degrees C. cooler; although 
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cool waves may drop the temperature even lC·~v"er for be iet: per iods 
(but not cold enough to f:e~ze). Solnr rar...;.iation is gellerally 
adequdte for satisfactory pl.ant gro\;th tt1ro\H?hc~ut [,lost Qf the J'ear 
except in a few hilly areas prone to extended rainy periods. Day 
length varles abuut one and a half hours from June to December 
which is useful for induction of physiological processes like 
tl0wering j,n plants and estrus in animals. Soils are variable 
but are mainly calcareous and highly productive when properly 
manage~ ~nd supplemented with critical plant nutrients. 

The rainfall is quite ample averaging about 1980 mm (77") Rnd 
ranging frnm about 890 to 5000+ mm (35 to 200+ ") per annum, 
though \lot always well distributed. Some rain generally c-:curs in 
every month but the main rainy periods are April/May and 
September/~ovember. Precipitation is lease reliab12 in the drier 
south coast.al reqion s but these areas can often be irrigated f~om 
both surface water and subsl.rface water supplies. lL"rigation 
water frJffi surface sources or tubewells is used to increase 
seasonal production to some degree in areas ~here rainfall is not 
sufficient. In other areas, cropping C3n be exte~ded to all 
seasons witn !rriS2tion. 

The total fc:.rm area and av('>rac~ far:-m sL~e ,~c~\le b,-,:~'n dc~(.iin:tnq; 

while th(' n ... :rt;c::- )f It Ch:; L: i~)'':J.('dsin(,). If!LS"1~. tr.~rr- were 
149,169 f:Hms (v\l::1'inql ~-C"-)c farrp('d::tr ~:1 ,)[ 74.3,Si21ect.ares IO:_ 
an averagE fc.crr. _:i,",= l)t 4,,'/ )-'(' ;:Il.~r L,\/ ...... 973, the nU1llI)'2" of 
farms 11ad ir'c', -:-'c',c.; _I tc 1YJ, '~(:B . ',1\<:- total farlned'lr<~a 

decre.::.sed to S,),~' ",:5 heet .f-, <.Atl (wt:~rage farm size -~f 2.9 
hectares. Abol1t 43'0 of. this aroa, c~nd 99 v~rcent of ('.~ ':"arms, 
was in medium and sm~ll farms und~r ~O nee' 

Approximately 50% of the ndc~Ln's ;)~G12 s i~ rural areas, 
and 32.5% o~ the elTlployed labor fcrce work~) L, :...i1e agricultural 
sector. The average age of farmers is OVE~ jJ yea~s, but 
recently, younger persons have been enterjnq this field OTI account 
of high unemployment (in 198~ about 25%:. Per capita income for 
the agricultural sector has cemained low, bein~ only a third to a 
half that for other sectors of the economy. 

The decline in cultivated tarm lands has affected both domestic 
and export crops. For example, the area devoted to grassland, 
which occupied 287,000 hectares in 1958, had declined by 47% to 
152,000 hectares in 1980. The areas planted in export crops 
(includinq sugarcane, coconuts, bananas, cacao, and citrus) also 
declined in the 1970's, but this trend has been reversed during 
the past two years. Meanwhile, substantial increases occurred in 
staple food crops like root crops, plantains, vegetables, 
condiments, pulses and cereals. 

jmenustik
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The Government of Jamaica is l"kinq SO~9 bo~d st~ps to accelerate 
the devElopment of the agriculture ScctC'[, 'l'h(~ ;=,~.rr, is to greatly 
e'pa'1d production, processing and marke;_i:~'. ':'~1is involves 
institu~ing an enllghtened agrj~ultural p)l·cy invit~ng 
international entr:epre:i~LlrS to E:~-_ab:!..~sh proo~];;t.ion enterprises in 
.Jama::'ca for ooth domestic needs and export. Sicmificant tax and 
credit aci~lantac::es accrue; Jur~dq '.:.ne ,'at.l) .0(:·'.-:e8 02 development. 
A secord important ~tep is to both a~cess market potentials and 
then aggrE:ssivc::'; so,'ek these J'eL "ets tor oj, r.lair;an producers. 
Aero 21, a quas~·qo·rE~~mAnt~l agRnCj. waS 0stablished to seek new 
markets, serve uS an "hone~1' t)ro'<er" for :1ew enterpr ises, and fir,d 
users for about 3(), JOO hc:ctares of UL~f'~d arid underutilized 
pruductive lands. A key tr, the expanded success of these new 
ieJclopmertt:.::; mll~:, I-'e ef:fect-.ive c..;..;aptive/applied agricultural 
[esearctl. 

f! .. 'v'?r, the ~C).J is llo;n.~ little to stimulate improvEd end 
increases ~roouc~ion and ~roductivity of crops produced by small 
,'arrners, 'Ihi:-3 1:; d2::~D:: te the fact that these farfTJers are 
resl.::·onsiblc fOl l'ore tr.an 80% of the food produced on t'1e island. 
~\lrll~'," in ro.o:1eral t sffic.'_le[ farm plots have been more prv,:uctive 
,.:.ha .. l-",3r,~,. JandhoJ Jin·ls. many of the chemical, mechanical and 
~'.,j,I'~ r:,cp. -:al. ::Ttprovement..:- ill technoloqy have not been tested 2::.nc1 

·jLsC',ni;lated amonq tllese rural poor. They have little irfluense 
over setting agricultJral research objectives or national 
3qricultural policy. Without adapt~ve!applied research focused on 
the identification and solution of production constraints J it is 
not reaso~able to expect that tney will be able to siqnifican~ly 
increase production. 

B. The Problem 

There are several institutions and aqencies responsible for 
carrying out agricultural research in Jamaica. However, the 
efforts of these different entities are fraqmented, not Locused on 
priority problems, and not coordinated with each other or with 
r0lev3nt external proqrams. This situation is exacerbated by the 
curr0nt GOJ budqetary situation, as necessary financial support is 
inad2quate to carry out adaptive/a~plied field research trials. 
In addition, part of the problem lies in the large number of 
external donor aaencies supporting various aspects of research 
dependinq on their own interests and interprc:tations of the need, 
but without considering the overall problem and activities of 
other aqencies. 

~he sheer size of the research establishment (includinq the MOA, 
UWl, commodity boards, and others), is adequate for a country 
se~eral times larger than Jamaica. However, in the attempt to 
cover as many commodities or research ar2as as possible, there is 

jmenustik
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an inability to approach any sinqle problem in sufficient depth to 
achieve meaningful progress, establish priorities, and a lacl< of 
incentives to focus on relevant areas with good potential for 
rapid improvement. These difficulties are only exacerbated when 
budgets are tiqhtened. 

The GOJ has received research related assistance from the lOB, 
IICA, FAO, IDRC, CAROl, and to a lesser ~xtent other donor 
egencies. Several of these externally funded projects to 
strengthen institutional r~pacity nave developed experiment 
slation facilities and provided technicAl assistance, but have 
failed to stimulate any sustained or effective institutionalized 
research 9rograms. Research remains highly fragmented and of low 
priority as an overall activity and its importance and support 
continues to deteriorate. 

Several recent studies and reviews have examined the national 
research establishment and made various recommendations. These 
a3sessments have i(:entified major constraints to achieving proqram 
objectives in the researr.h subsector, in~luding the followin0~ 

There is a lacK. of ,-'Jordination among the public, 
quasi-public, anc late sector entities involved in 
research. Effort ~ much too fragmented among diverse 
agencies, with :iLL~e attempt at collaboration, 
consolidaticn, or allocation of responsibilities. 

There is a lack of clearly defined policies g priorities, 
targets, operational objectives, and 1C' :1< of accountability 
and reporLs. Ther~ is therefore difficulty in prioritization 
and ~ lack of inc~ntive to focus on relevant areas with good 
potential for rapid improvement. As a result, there is an 
atteffi~t to cover too many discipline specific research areas 
and the inability to ~opcoach single commodity problems in 
sufficient depth to ac;in2ve meanjngful progresso 

There are very weak linkages between research, extension, and 
farmers. Therefore, any relevant applied/adaptive research 
results are no~ easily disseminated to the farmers, resulting 
in little impact on productivity and efficiency. 

There are severe constraints on the level of commitment of 
the GOJ due to the current budgetary squeeze. This reduced 
budqetary support has exacerbated the difficulties outlined 
above and caused trained staff to leave for lack of adequate 
compensation and opportunities to do research. 

jmenustik
Best Available
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c. Rational,= 

Jamaica is highly favored for expanded agricultural enterprises 
spanning both temperate and tropical commodities. Improving 
agricultural research is a key element in increasing the 
productivity and income of the rural poor. Where land resources 
are limited, farmers must rely on increasing production through 
more intensive farming of land already under cultivation and the 
development of environmentally sound techniques for farming 
marginal lands. Farmers in Jamaica must also respond to changing 
world trade conditions, such as the decline in sugar price,; by 
learning to cultivate new crops. These changes in the structure 
of aqriculture require new technologies and new practices 
appropriate tor the small farm sector. 

Imports of food, most of which can be grown locally, have reached 
alarming proportions. Food and feed imports account for nearly 
halt of the total national food bill. Considering that there are 
certain products like wheat, and other cool weather cereal 
products, some livestock feed ingredients, "secondary" meat 
products, and certain seed/plantinq stocks th3t are eitlH~r 
impractical or not economical to produce, it is still possible to 
reduce imports by 50 percent within the next ten years. This 
would represent a foreign exchanqe savinqs of US$160-175 million 
at current import levels. Concurr~ntly, it should be possible to 
increase exports of excess production, and particularly of 
non-trad~tional and ethnic commodities! to earn an additional 
U8$100-150 million in hard currency. 

The qoal of USAID/J's program in the agricultural sector is to 
increase agricultural production, rural income, and employment 
through the promotion of diversified cropping systems that will 
contribute to foreign eXChange earnings and savings. Among the 
constraints inhibiting attainment of this goal is the current 
status of productive technology in ,Jamaica. Low production and 
low productivity are in great part a direct result of out-of-date 
production technologies. This can be directly linked to the 
inadequate national research efforts which are underfunded, poorly 
coordinated and administered, and weakly linked to extension. 

Similar conditions in other countries have led to AID support of 
autonomous and semi-private research programs. In the Dominican 
Republic, there is a new project to support an agricultural 
research program as ~n autonomous i~stitute, with conside~able 
freedom from standard government personnel practices. In 
Honduras, AID is financing a private foundation which will have 
~ore expertise, money and experjence than the government's own 
,esearch program. Ecuador is studying the feasibility of 
developing an agricultural research foundation patterned after the 
Honduras project. 
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v~ell focused and vi gorolls tec11noloqy q0ne rat. ion 0 r adapt i ve 
research is the key to further developing this sector of the 
economy_ This technology adaptation will contribute to increased 
employment and rural income, to attaining national food security, 
and increasj,nq foreign exchange earnings and savings by increasing 
exports and reducing imports. Because of the potential impact of 
increased productivity and production in both the traditional and 
non-traditional crop sectors, this project in addition will 
support the goals of other projects in the USAID/J portfolio. 

D. The Strateq~ 

The agricultural research situation in Jamaica is critical and 
conditions are ripe for developing atl overall strategy of support 
for agricultural research which is outside the national budget and 
traditional institutions. Mechanisms are needed whereby 
operational support for applied/adaptive field research could be 
provided, through qrants or other means, to national government 
and non-government entities and individuals. These mechanisms 
should not represent a national budgetary add-on, nor require 
institutional support from government agencies, and should 
incorporate farmers into the research process. 

A review of agriculture in Jamaica reveals that a vast amount of 
readily introducible technology remains unexploited, that 
validation of technology must be done at the farmer level, and 
that purchased inputs could be substantially reduced by 
appropriate cultural practices and animal husbandry. To address 
the issues outlined in Section B above, it has been determined 
that a project should have the following features: 

Adequate, lonq term support which would provide resources 
(including technical assistance) for priority research: 

The means to attract and sustain collaboration with other 
applied/adaptive research and extension agencies involved in 
the same commodities/problem areas, both national and 
international, including the lARes: 

Activities to improve the capacity of local researchers, 
principally through non-degree, short-term, and in service 
training, both within country and abroad: and 

Production inputs necessary to conduct field trials and 
experiments on GOJ stations, on estate farms and in farmer's 
fields. The latter should allow the possiLility of 
introducing an innovative procedure for "self-replicating" 
farmer's trials and experiments. 
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The strategy is to establish a research program under the guidance 
of a Research Advisory Council (RAC) that will have the technical 
and financial capability and authority to: 

(1) make grants to public and private individuals, organizations, 
national and international institutions, private farmers, 
commodity boards and other agencies to conduct specific, 
applied agricultural research projects and on-farm trials 
that meet priority criteria: 

(2) ~se contracts to directly support on-station and/or on-farm 
research projects in selected commodities: 

(3) provide funds for establishing scientific interchange between 
selected local researchers and recognized scientific 
authorities in the commodities of interest; and 

(4) provide funding for specific training of selected researchers 
at recognized national and international research centers. 

Considering the current state of GOJ finances and budget3ry 
constraints, the research program will be organized as an 
autonomous body with appropriate linkages to farmers, MOA, UWI, 
COA, statutory boards (when applicable), agribusiness, agriculture 
banks, and international and regional institutions. However, the 
Program DLrector (PD) must have day to day control over the 
program's resources, observing of cours~1 the administrative and 
financial guidelines set by the JADF Board for this project and 
the policy and priority guidelines set by the RAC. 
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Ill. PROJECT DESCRIPTION - . 

A. Project Goal and Purpose 

The project goal is to increase agricultural production through 
improved crop and livestock productivity, thereby increasing rural 
income, decreasing dependence on food imports, and increasinq 
foreign exchange availability. The Project purpose is to identify 
solutions to current constraints to increased production and 
productivity by carryinq out adaptive/applied research in priority 
commodity areas. The Project purpose will be accolnplished by 
establiShing an autonomous Research Advisory Council which will 
determine policy and identify priority problems, and fund research 
directed at resolving the problems through grants and/or 
contracts. The JAkP will promote cooperation among researchers, 
producers, extension and other agricultural support groups. 

B. End of Project Status 

At the end of the project it is expected that the research program 
will have been firmly established, and be in a position to 
coordinate and fund adaptive/applied research projects. The 
solutions to a substantial number of current production problelns 
will be identified as a resl1lt of adaptiv~/applied research 
trials, and validated throu~h extensive on-farm testing. ~he 
capabilities of local researchers will be enhanced, and an 
increased appreciation for the role of research will be developed 
among producers and policy makers. The focus of aqricultural 
research will be on its relevance to farmers' needs in relation to 
increasing aqricultural production for both efficient import 
sUbstitution and export. The Project will thus have built a 
constituency for applied/adaptive research both through 
demonstrating to producers the value of such research to solve 
current constraints as well as throuqh the efforts of the RAC 
members. This constituency building aspect should provide impetus 
for increased GOJ support followinq economic r 0 covpry, while 
concurrently, the grant mechanism as delineat!d ~ill be able to 
benefit from other donors. In this way, the p~Jject can be viewed 
as a 'reverse' institution buildinq effort: by demonstrating that 
this systematic approach to research works, the ProjecL will not 
only strengthen the research system in Jamaica, but stimulate 
financial support of both public an~ private aspects of the 
research system on a more regular basis as well. 
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C. project Activities 

The research proqram will be established, with guidance provided 
by the RAC, under the aegis of the Jamaican Agricultural 
Development Foundation (JADF), a tax-free, autonomouF, non-profit 
organization. The research proqram will report to the JADF Board 
with respect to financial and administrative matters and 
coordinate its need for support services with the existinq 
structure of JADF; howeve:, the research proqram will be 
responsive to the RAe wlth respect to research priorities, the 
recruitment ot personnel, a~d the implementation of its mandate. 
The research program will be administered throuqh conLracts and 
grants to firms, agencies, and individuals. The research program 
will be able to receive funding from other sources, including the 
GOJ, national and inLernational donor agencies, commodity boards, 
the private aqribusiness sector, farmer qroups, etc. 

The RAC will be made up of representatives from (1) farmers and 
farm'~rs qroups: (2) domestic and export marl<etinq: (3) credit and 
finance: (4) aqro industry: (5) aqro business; (6) aqri'~Llltural 
education; (7) aqriculture research (MOA): (8) Aqro 21: and others 
relevant to specific priority needs. Specific membership will be 
recommended by a Se~2ction Committee made up of individuals 
jointly identified by JADF and USAID. 

The RA C w I Il h a vet her e s po n sib i lit y and a IJ tho r 1 t y to: 

(1) Develop policies for ma~inq grants to, and as necessary 
contracts with, public and private individuals, 
orqanizations, national and international institutions, 
private farmers, commodity boards and otheL aqencies to 
conduct specific adaptive/applied nqricultural research 
projects and farm trials aImed at resolving constraints and 
increased production of priority commodities; 

(2) Develop criteria for provldinq funds to establish scientific 
interchanqe between selected local researchers and recoqnized 
scientitlc authorities in the commodities of interest, and 

(3) Develop criteria for providinq funds tor specific short term 
traininq of selected researchers at recognized national and 
international research centers. 

The RAC WIll be under the direction of a chairperson. The RAC 
Executive Committee will be composed ot selected members of the 
RAC and will provide advice and counsel to the research program 
~anagement statf, specifically the PO, who will have direct 
,esponsibllity tor the execution of the JARP. 
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Research management will consist of a Program Director and an 
Assistant Program Director of Research, 3n 
administrative/financial assistant and support staff. P~rhaps 

more than any other single factor, the capability of the PO will 
determine the success of the project The PD should have a Ph.D. 
degree or equivalent in crop sciences, experience in the tropics, 
experience in research administration, and the breadth of vision 
and personal leadership skills to develop, in collaboration with 
an advisory group, research priorities and to enforce those 
priorities. He should be respected by the international 
agricultural community, and be recruited from a worldwide 
perspective. The APD should have a similar, but perhaps less 
extensive, background, and may have been trained in either crop or 
animal sciences. (See Appendix H.) 

The principal duties of the PO and APD include: 

Overall responsibility for proqram management; 

Establish and enforce research priorlties of the program with 
approval of the RAC; 

Prepare an annual report, yearly workplan and budget, 
approved by the RAC and the JADF Board; 

Organize meetings of the RAC and the RAC Executive Committee: 
present grants and contract proposals to the latter; 

Develop linkages with outside sources of technology, 
including lAkCs, regional and national centers, and private 
sector groups, as well as government agencies, donor 
agencies, and other groups: 

Oversee the development of appropriate contracts and grants; 
and 

Encourage development of additional sources of funding. 

Although the research program wi.ll have the freedom to expand its 
activities, funding under this project will focus on the following. 

~esearch Grants: The project will provide grant support to 
individuals and groups from public or private organizations that 
are identified as having the capability and motivation to design 
and implement a relevant research project or experiment within the 
priority areas, in coordination with the PO and the RAC Executive 
ComMittee. As detailed below, assistance for research design and 
methodology will be available from short term commodity 
specialists who will also be available to provide periodlc 
technical bacKstopping during implementation. 



-14-

The individual, qroup, or orqanization will submit research 
project proposals to the PD. Each project will be reviewed and 
submitted to the RAC Executive Committee with recommendations as 
to how it relates to the farmer-· I needs. Criteria for selection 
of specific commodities for concentrated research will ensure 
relevance to the priority needs of small farmers and Jamaica's new 
thrust to expand no~-traditional crops. Included in the criteria 
will be a provision for trials to be conducted on farmers' fields. 

The RAC Executive Committee will review the proposal and provide 
advice to the PO on its relevance to established policies, 
priorities, and qoals and their recommendations. Once approved by 
the PD, a project would be funded for a specific period of time 
(1-3 years), but with the fundinq subject to the satisfaction of 
specific performance criteria on an annual basis. Particular 
emphasis will be given to the need of carryinq out testing on 
farmers' fielns. 

The recipients of the research grants will submit proqress reports 
and a final report to the PD at specified times. The final report 
must include both a statistical analysis and economic al1alysis. 
Evaluations will give most weight to the effect the project has 
nan on increasinq production and productivIty in on-farm trials. 
Those researchers that demonstrate the capability of successfully 
carrying out research projects to completion will be considered 
[or adrlitional fundinq for project extension if justified and/or 
for new projects. It is expected th-t ~mphasis and priority will 
be given to on-farm introduction and testinq of improved germ 
plasm and cultural practices. 

Grants will be expected to include funding for inputs, field 
labor, equipment, and where necessary, limited transportation, but 
professional staff salaries qenerally Sllould be provided by 
cooperatinq institutions. 

Short term commodity specialists wjll assist the PD and the APD in 
t~e areas of their technical specialties. Responsibility for 
procurinq these short term commodity specialists will be delegated 
to the PD under technical assistance contracts; they will 
primarily be responsible to assist grant applicants with respect 
to research desiqn and methodology both in the preparation and 
implementation ot their proposals. These could be provided 
through buy-ins with lARCs or through other mechanisms. The PD 
and APD will be responsible for following up on the work initiated 
by these commodity specialists, who will continue to be available 
on a periodic basis to provide technical backstopping during 
implementation of the research proposal as needed. 

Contract Research: Multi-year adaptive research projects on key 
~riority commodIties such as root crops, legumes, and cereals 
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would be contracted through an appropriate non-governmental agency 
or pva with close links to national research stations, especially 
BodIes. Existing entities that might serve as contractors include 
IICA, CAROl, CHSPs, or one of several external agencies. The 
contractors would agree to bring on one or two younq Jamaican 
resea[~hers as part of their research team. 

These contracted research projects will operate under the overall 
direction of a well qualified contractor, will be ~losely linked 
to an appropriate entity, such as an lARe, and will not undertake 
the more sophisticated aspects of biological research. Therefore, 
higher deqree traininq may not be essential. However, it will be 
necessary to provide sh~rt term training for these young 
researchers mainly at appropriate lARes (especially ClMMYT and 
ClAT), CRSP programs, or other recognized centers of excellence. 

The first step would involve selecting one or two well qualified 
and motivated young researchers (e.g. recent graduates of UWl) for 
3 - 6 months of training at one of the lARCs or other centers of 
excellence. Concurrently, the contractor should negotiate with a 
senior lARC or other center staffer for a short term assignment 
(e.g. 2 - 4 months) coinciding with the return of the trainees. 

The field work would be started on the return of the trainees. 
Headquarters may be established at BodIes or other acceptable 
sites where the new technology and germ plasm introductions will 
be tried first. However, most of the trials and 70 to 90 percent 
of the program will be carried out in farmer's fields. Thus, 
major emphasis will be given to validating, adapting and fine 
tuning introduced technology. 

A concerted effort will be made to have the visiting rARC 
specialists conduct workshops or seminars at UWl, COA, or with 
other appropriate groups during their time in Jamaica. Some of 
these workshops or seminars will be for the benefit of the 
faculties and other relevant researchers while some will be 
specifically to enhance the educational devE~lopment of students. 
A minimum of 60 percent of the visiting specialists will be so 
involved. Developing such workshops and seminars will both 
strengthen the knowledge base and understanding of Jamaica by the 
specialists as well as strengthen the capability of the host 
country researchers, taculty, 3nd students. It is conceivable 
that long term linkages cOllld also result between the Jamaican 
institutions and the specialist and his institution. 

Scientific InterChange: The project will aid in establishing 
and/or strengtheninq professional relationships and interchange 
between selected local researchers and recognized commodity 
specialists in lARCs and other research centers. This scientific 
interchange will allow a limited number of local researchers to 
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travel to centers of excellence to observe and discuss commodity 
technology and methodology witil experts in prior.ity commodities. 
It is expected that these commodity specialists will be among 
t~ose invited to visit Jamaica to aid the researchers in the 
development of local commodity research programs, will provide 
advice and counsel, and that long term scientific relationships 
will be established that will be beneficial to the program. These 
opportunities for scientific interchange will be offered only to 
selected researchers who have demonstrated their dedication to 
undertakinq adaptive field research in collaboration with farmers. 

Visiting specialists involved in the scientific interchanqe will 
conduct workshops and seminars under the same arrangements as 
noted above for the specialists brought in under the research 
contracts. 

Short Term Training: Support will be available to provide short 
term traininq opportunities for local researchers who demonstrate 
interest and skill in conducting on-farm commodity research and 
proper m8tivation. Selected researchers, including those 
identified for SubSequent contract work (see section "Cl)ntracts 
Research" above), will be sent to IARCs and other selected 
research centers to receive short term (1 - 3 months) training in 
specific commodity technology, research techniques and research 
methodoloqies. 

Minor Rehabilitation of Existing Facil~ties: Althouqh there have 
been several projects financed by other donors in the past ten 
years which have upqraded the physical institutional aspects of 
research in Jamaica, there still exists a need for limited 
additional equipment and supplies to carry out an adaptive/applied 
agricultural res€arch program at the level envisaged by this 
project, e.q. no station currently has a small plot section 
properly designed and secured for initial screening of new germ 
plasm. The Project, therefore, includes limited funds to 
supplement those provided by tl.e GOJ in order to upgrade selected 
facilities at Bodles, one of the GOJ research centers. It is 
expected that these activities will include the levelling of land, 
the riesiqn and laying out of research plots, and fencinq. 



-17-

IV. COST ESTIMATES AND FINANCIAL PLAN 

A. Overview 

The total cost of the Agricultural Research Project is estimated 
at $7.6 million. AID financing will be in the form of Grant funds 
which will be obligated over a six year period; $0.5 million in 
fiscal year 1986 and the remainder in the following five years. 

B. Funding 

The AID Grant funding of $7.6 million will be used for the 
following items: 

Long term technical assistance of a PD and APD who will be 
located in the JADF: 

Research grants/contract support including short term 
technical assistance through multiple research contracts; 

Scientific interchange including in-service training, 
international research travel, and in-country training~ 

Limited improvements of parts of one research station as 
necessary to carry out applied/adaptive research: and 

Assessments, Evaluations and Audits. 

The portion of funding going to Operations and R?search is $2.28 
million and $5.32 million respectively. Of the $4.08 million 
available for supporting grants and contracts, approximately $1.2 
million would be allocated to the estimated five contracts to be 
phased in over a 4-year period, 1986/87 ~o 1989/90. The duration 
of a 'normal' contract would be three years and would be renewable. 

Research grants wOlzld normally run for one or two years, renewable 
for a third year, but, rarely, for a fourth year. Grants are 
intended to cover mainly recurring expenses and small 
equipment/instruments required for the proposed investigations. 
Grants will vary in amount depending on careful analysis of 
requirements. A yearly averaqe of $411 thousand is expected to be 
available over the seven-year life of JARP. Of course, the mix of 
contracts and grants may vary depending on the need and situation. 
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C. Cost Summary 

Table I is the Summary Cost Estimate and Financial. Plan by project 
inputs and financial sources. The inputs deal with technical 
assistance, administrative support, research grants/contracts, 
training/conferences, and commodities and construction for 
research station rehabilitation. 

Table II shows the project's estimated costs by project outputs 
and disbursement category. The outputs are listed by project 
coordination and administration, adaptive/applied research trials, 
local research enhancement, and substation rehabilitation. The 
disbursement categories are technical assistance, administrative 
support, commodities, research grants/contract support, 
training/conferences, construction, 
assessments/evaluations/audits, and miscellaneous. Miscellaneous 
includes additional short term TA, commodities, and training, 
particularly for satisfaction of the requirements delineated in 
the Environmental Assessment. 

Table III is a projection of project expenditures by project years 
1986 through 1993. 
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TABLE: 1: 

USE (PRO.JECrr INPUTS) 

1. Long Term TA 
_. Prog ram Di rec tor (80 pm) 584 
- Assistant Program Director (76 pm) 243 

2. Administrative Support 
- Personnel 
- Operations 
- Commodities 

3. Research 
- Grants/Contracts 
- Short Term TA Support 

4. Training/Conferences 

5. Hehabilitati.on 
.- Cornmodi ties 
- Construction 

6. Assessments/Evaluations/Audits 

7. Miscellaneous* 

25 
44 

1,680 
365 

163 

120 

178 
260 

170 
'IR .~ .. :,. "'.) I 

116 

2,400 

22 

70 

371 

TOTAL 

762 
503 

170 
312 
160 

4~080 
365 

185 

145 
120 

190 

GOS 

7,600 

"* [v1:C:.s c e 11 elf) eou-s fn eTudeS-a d cret]. 0 -.1 a T-sFlort-"-fe~r<m -'r 1';-;-(;-611'\]1\()'(-'1 i tie s --;--a n d 
training; particularly for satisfaction of the requlremants 
delineated in the Environmental Assessment. 



TABLE II: Es~imated Cos~s by Project Outputs/Inputs (US$DO~l 

Project Outputs 

1. Project Coord 
& Administration 

2. Adaptive/Appli~d 
Research Trials 

3. Local Research 
Enhancement 

4. Station 
Rehabilitation 

TA 

1,265 

365 

1,630 

.~dmin. 

SUQEo rt 

482 

482 

Caromed. 

160 

145 

Research 
Grants/ 
Contract 
Support 

4,080 

4,081) 

Training! 
Conferences 

185 

185 

Constr. 

120 

120 

Assess. / 
Eva!.! 
Audits 

190 

190 

Misc.* Total 

182 2,279 

387 4,832 

16 201 

23 288 

608 7.600 

aMiscellaneous inclUdes additional short term TA, commodities, and training, particu1arly-rOJr satisfaction of 
the reauirements delineated iL the Environmental Assessment. I 

l\:l 
o 



TABLE II I: Projection Oof E:q:endi tures bl Project 'fear (USjOOO) 

Yr.1 'tv:. 2 Yr.3 'fr.4 Yr.S Yr.;:6 Y.L...L. TOTALS 

LONG TERM TA 
.. 

Pr.og ram Diicctor 140 146 143 150 58 60 60 7ti>2 
Asst .. Prt)g ram Director no 123 50 54 50 S2 S4 503 

AJ)MIN ISTK.o.T IVF SUPPORT 

Personnel 
Admin. Asst./Secre:aries 16 16 17 20 21 24 24 135 
Dri vel' 4 4 4 S S 5 5 :sz 

Ope t'a t ions 
Office Rental 15 IS 16 16 17 18 18 115 
Ut i li ties 4 4 5 5 5 6 6 3S 
Supplies/Misc. 6 8 8 9 10 10 10 61 
Publ kat ions 1 1 1 1 1 1 1 7 
RAe Expenses 4 " 4 4 4 4 4 28 
Vehj,cle OG~I 8 9 9 10 10 10 10 66 

Commodities 
Vehi des (2 plus replace. ) 20 r) 0 12 12 0 0 44 
Furnishings/Eauipment 50 22 12 8 8 8 8 1: 'I t:. 

fa .t 'V 

RESEARCH GRANTS/CONTRACT SUPPORT 
Grants/Contracts 250 630 tHO 800 750 sao 340 4080 
Short Term TA Support 7S 80 70 50 35 35 20 365 I 

tv 
SCIENTIFIC INTERCHANGE !-' 

I 
In-service training - rARe' s 10 13 20 20 10 10 10 93 
Rese<'Hch ira ve 1 AI> road 6 8 8 8 6 6 6 48 
In-country Training 5 5 10 10 5 5 4 44 

REHABILITATION OF STATION 

Commodities 
Eauipment 50 30 10 10 0 0 () 100 
Supplies/Repairs 10 13 a 8 6 0 0 45 

Constructi.on 
Basic Improvements 80 30 10 (I \) ~ 0 120 

(field plot.s) 

ASSESSMENTS 0 0 40 0 40 C 0 80 
EVALUATIONS 0 0 0 0 0 0 40 40 
AUDITS 10 10 10 10 10 10 10 70 . 
MISCELLANEOUS~ 77 102 110 105 92 66 55 E08 

-- --- ---
TOTAL 961 1273 1380 1315 llSS 830 6135 7600 

"'Miscellaneous ilncludes ~TtTG;iiaT51ioi=tter~ commodl ties. and tniriTiii, parucuIa:rly f.c~ ~--

satisfaction of the rem.l i re&rlent s deUne~t't!d in the En'll ronm"Hltal Assesslllent. 
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D. Metho~.?~. Financing 

TABLE IV: METHODS OF IMPLEMENTATION AND FINANCING 

-----~--------.-->-----------------------------::---

Approx 
Amount 

Component. __________ ~I_mdP_l_e_m_~ntatio_n ____________ F_i_n_a_n_c_i~n~g~ _____ {~$~O __ O_O~) 

Long Term TA 

Administrative Support 
- Personnel 
- Operations 
- Commoditi.es 

Contract 

Contract 
Contract 
Contract 

Advance/Reimbursement 1265 

Advance/Reimbursement 
Advance/Reimbursement 
Advance/Reimbursement 

170 
312 
160 

Research Grants/Contract Support 
- Grants Grants Advance/Reimbursement 2880 

Advance/Reimbursement 1200 
Advance/Reimbursement 365 

- Contracts 
- Short Term TA Support 

Scientific Interchange 
- In Service Traininq 
- Research Travel Abroad 
- In country Traininq 

Station Rehabilitation 
Basic Improvements 
Equipment 
Supplies/Repairs 

Contracts 
Contract 

Contract 
Contract 
Contract 

Advance/Reimbursement 
Advance/Reimbursement 
Advance/Reimbursement 

Contract Advance/Reimbursement 
Purchase Order Advance/Reimbursement 
Contract Advance/Reimbursement 

93 
48 
44 

120 
100 

45 

Assessments 
Evaluations 
Audits 

Contract 
Contract 
Contract 

Advance/Reimbursement 80 
Advance/Reimbursement 40 
Advance/Reimbursement 70 

Miscellaneous Contract Advance/Reimbursement 608 

.--~~-------.... --------------------

JADF procedures for contracting v procurement, and payment were 
reviewed by USAID personnel in 1985/ and it was determined that 
the JADF had adequate capacity and capability for its activities 
at that time. Prior to the advancement of any funds for this 
activity, an additional review will be carried out. All 
contracts, grants, and purchase orders will be between JADF and 
the applicable party. 
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v. IMPLEMENTATION ARRANGEMENTS 

A. Administrative Arrangements - JADF 

The advantages of integrating the research program with the JADF 
are obvious and compelling. The JADF institutional structure is 
already functioning and appears well managed. Thus, developing a 
new institution is not necessary and project establishment could 
be greatly expedited. However, both the research program and the 
development banking program of the organization will have 
differe~t mandates, objectives and operational procedures. In 
additi.on, to be effective, the RAC membership must be different 
from that of the JADF Board and would deliberate on a different 
set of guidelines. Of course, one or two members will serve on 
both bodies. 

The overall implementation of the project will be the 
responsibility of the research program's PD. The PD and APD will 
be identified by a search committee which includes representation 
fr.om CAROL, the lARCs, JADF, USAID, JAS and the MOA. The 
management staff will be contracted by the JADF: however, final 
approval of all contracts will be retained by USAID. The search 
committee may be reconvened to select future Directors and 
Assistant Directors, or the Research Advisory Council may 
designate its own search committee. 

Initially, the PD will be recruited with intent of remaining four 
years and the APD two years with appointment made on a yearly 
basis, renewable it performance is satisfactory. The contracts 
may provide for an extension beyond the original intent if a 
suitably qualified Jamaican cannot be found to fill the 
positions. To this end, the project will aim to identify Jamaican 
personnel with the technical capability and managerial skills 
required to successfully manage a national adaptive/applied 
commodity research program that focuses on solutions to 
agricultural production problems on farmers fields. 

The RAC will meet to consider and approve priorities, the annual 
workplan, and the budget. The RAC is the chief means of 
constituency feedback and input; its meetings are therefore 
extremely important to the functioning of the program. 

A subcommittee will be established to act as a small RAC Executive 
Committee to assist the PD, as more frequent contact and guidance 
will be necessary. The PD will present selected grants/contract 
proposals to the RAC Executive Committee and solicit their advice 
as to the proposals' relevance to policies and goals established 
by the full RACo However, the authority to actually select 
proposals for funding will reside with the PD with the Executive 
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Committee's consent. The PO will also have the responsibility for 
neqotiating and finalizing contracts and agreements with other 
institutions for support and services such as research and 
training in JADP's name. 

As stated above, overall implementation of this Project will be 
the responsibility of the research program's PD, once he is on 
board. Prior to this, JADF, with assistance from USAID staff, 
will have initiated the necessary steps to begin procurement of 
the support commodities to be financed under the project. 

B. USAID Arrangements 

The implementation responsibility within USAID will be held by the 
Agriculture and Rural Development Office. Additional Mission 
support will be provided by other USAID offices as appropriate 
(e.q. Office of Project Development and Support, Office of 
Contract Management, and Office of the Controller). 

1. Disbursement Procedures: USAID will advance funds for all 
Project activities directly to special accounts (US dollar and 
local currency) set up specifically by JADF for JARP activities. 
The PD will prepare plans for projected financial needs on a 
monthly basis, and, following review by the JADF Board, will 
submit them to USAID for approval. Once approved, disbursements 
will be made. The research program PD will draw down these funds 
and JADF will account for them in accordance with normal AID 
advance/reimbursement procedures. These procedures include a 
rolling gO-day advance followed Dy a monthly reporting requirement. 

2. Procurement Procedures: AID grant funds, totalling US$7.6 
million over the life of the project, will be used for long term 
technical assistance, a wide variety of short term consulting 
serVices, traininq, travel, commodities, and support of research 
contracts and qrants. ContrGcts for AID funded commodities and 
services tor Rehabilitation of the Research Station plus 
Furnishings/Equipment and Vehicles for use by the research program 
manaqement will be approved by AID prior to their execution. JADF 
and the research proqram PD, with assistance from USAID, will be 
responsible for all procurement under the project. There will be 
a number of off-shore procurements, as most of the technical 
assistance and commodities are expected to be of US source and 
oriqin. Off-shore commodities procurement will include vehicles 
(for management staff), miscellaneous equipment, and supplies. 

3. Monitoring: Detailed project monitoring will De the 
responsibility of the Project Officer in the Mission. Formal 
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project reviews will take place on a quarterly basis. The reviews 
will assess progress in implementinq the project, and identify and 
resolve constraints to the extent possible. Prior to the review, 
the management s~aff will prepare a summary progress report which 
will outline accomplishments for that auarter, problems 
encountered and recommended solutions, and specific tasks for the 
subsequent quarter. Participants in this review process will 
include the PO, USAID staff, and selected RAe members when 
appropriate. 

In addition, a representative from the USAID Mission will attend 
meetings of the RAe as an ex officio representative. 

C. Collaboration with MOA 

The research program will relate to the MOA Research and 
Development in various ways. Firstly, it is likely that an 
individual from MOA Research and Extension will serve on the RAC. 
The MOA R&D staff will be eliqible to submit research proposals 
and grants. In addition, the BodIes Research Station may serve as 
headquarters for some research activity sub-projects and the 
primary site for introducing new genetic stocks where auarantine 
procedures are justified. Special budqetary provlsion will be 
made to upgrade the Bodles station to carry out these preliminary 
JARP specific evaluations and trials, primarily by developing a 
secure, well planned small plot section. However, at least 60 to 
75 percent of field research will be carried out elsewhere, mainly 
in farmer's fields representinq important production ecoloqies for 
the different commodities. 



D. Implementation Plan 

CALENDAR YEAR CYS6 CY87 CY88 Cn9 eY90 CY91 CY92 CY93 
MONTH JASOND JFMAMJJASOND JFMAMJJASOND JFMAMJJASOND JFMM-iJJASOND JFMAMJJASOND JFMAMJ ,T ASOND JFMAMJJ 

Cooperative Agreement Signed X 

Long Term TA 
- PD Search UXXX 
- PD Con1.;rac1: X 
- APD Search nXH xx XX 
- APD CCl'ltrac1: X 
- Fin Mng r Cont: rae ted X 

Admin Support hi red xx XX 

Commodities procured 
- Vehicles XXX XXX XXX 
- Furnishings XXX 
- Eauipment XXX 

Research 
Grants/Contracts XXX XX)( XXXXXXXXXXXX XXXXXXXXXXXX XXXXXXXXXXXX XXXXXXXXXXXX xxx XX XXXXX XX xnxxxx 
Short Term TA HXXXX XXXXXXXXXXXX XXXXXXXXXXXX XXXXXXXXXXXX XXXXXXXXXXXX XXXXXXXXXXXX xxxxxn 
Scientific Interchange 

I 
tv 

In Service Training XXXXXX XXXXXXXXXXXX XXXXXXXXXXXX XXXXXXXXXXXX XXXXXXXXXXXX xx XX xx XX XX XX xx XX XXX m 
Research Travel XXXXXX XXXXXXXXXXXX XXXXXXXXXXXX XXXXXXXXXXXX XXXXXXXXXXXX XXXXXXXXXXXX XXXXXXX I 

In Country Training XInn XXXXXXXXXXXX xx XX XX XX XX XX nXXXXXXXXXX XXXXX:XX:XXXXX XXXUXXXXXXX nunx 
Station Rehabilitation 
Improvement Planning XX 
Basic Improvements XX XXUXXXXX 
Eauipmem: XXXXXXXXX XXX 
Supplies/Repairs XXXXXXXXX 

Assessments X 
Evaluations X 
Audits X X X 

PACD X 
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E. Evaluation 

Considerable emphasis will be placed on internal assessment of 
this project at periodic intervals durinq project implementation. 
The results of these assessments will determine the extent of 
future funding and the directions to be taken by the project. 

Internal assessments are planned for March of 1989 and 1991. The 
timing of the first will allow for the identification and 
contracting of the research program management staff as well as a 
full two years of research grants and contracts. A final 
evaluation is scheduled for the final year of the project to 
determine the impact of the project. 

Assessment activities will focus on the capacity of the JARP to 
successfully (1) implement an onqoing research program consistent 
with the needs of Jamaican producers, (2) disseminate research 
findings to producers, (3) contribute to increasinq agricultural 
yields and national production, and (4) establish an independent 
financial base. 

The first internal assessment will concentrate on progress made 
with respect to the organization and initiation of the research 
program's operations. Special attention will be paid to the 
research program's capacity to initiate adaptive research for the 
selected hiqh-priority crops, the establishment of needed linkages 
with international research centers, and the development of a 
constituency throuqh the appropriate selection of RAe members. 
The second intern~l assessment will assess the efficiency of the 
research program's internal structure and administrative 
procedures, the extent to which the incorporation of on-farm 
trials has resulted in successful dissemination of research 
results, the accomplishments achieved in relation to traininq 
efforts to increase the agricultural research human resource base, 
and the degree to which additional financial support has been 
obtained from other donors. 

A comprehensive evaluation will be conducted durinq the last year 
of the Project's life. It will assess the quality of the research 
program, the degree of dissemination of research results, and the 
impact of Project activities on increasing production. Variables 
to be measured will include: agricultural practices, acquaintance 
with and use of modern technology, agricultural yields, and 
post-harvest practices. 

Each of the assessments, as well as the final evaluation, will 
require about 2.5 weeks of effort by a team of experts in 
agricultural crops, livestock, research management, agricultural 
production, economics, and extension. Both the assessments and 
the evaluation will involve, as resource personnel, 
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representatives ot the research program and USAID statt. The 
particlpation at AID/Washington personnel may also be required. 

In support of the assessment/evaluation process, JADF will 
undertaKe a yearly audit of the research proqram accounts 
following the end of the calendar year (in January) so that these 
audits will be available to the assessment/evaluation teams. 

TABLE V: ILLUSTRATIVE SCHEDULE OF REVIEW AND EVALUATION 

-------------------------------------------Fiscal Year--------------------
1986 1987 1988 1989 1990 1991 1992 1993 

Yearly Audit 1/87 1/8S 1/S9 1/90 1/91 1/92 1/93 

l\ssessment 5/S9 5/91 

Evalu:'ltiGn s/~, 3 

._--------------_. 
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VI. PROJECT ANALYSES 

A. Technical Analysis (Summarll 

Government parastatals currently have the best research systems in 
the country, through single commodity programs of traditional 
export crops: coconut, sugar, and to some extent coffee and 
cacao. This is a pattern found throughout the hemisphere, where 
there has been a long history of strong producers' associations of 
export crops, and where members are assessed to pay for services 
in marketing, quality control, input supply systems, and 
research. Although under nominal government control, research is 
essentially self-financed and self-determined by the 
organization. Some successful elements of these research programs 
will be duplicated in this program, particularly the emphasis on 
client participation. With the possible exception of small 
grants, however, the program will not focus on these commodity 
boards. To do so on a large scale would begin to develop a 
dependency on outside sources of fundin1, and lessen the 
independence and financial responsibility of the members. 

The project will also work primarily outside of the MOA, which is 
responsible for national agricultural research and extension. 
Government collaboration will be sought, and the project hopes to 
use qove~nment facilities such as the experiment station at 
BodIes, and to include government researchers as appropriate. 
However, financial and management procedures, low and 
unpredictable budgeting levels, government personnel incentive 
structures, and other factors do not at present warrant confidence 
in a program to work through current Ministry programs. Moreover, 
the alternative system being developed through a non-profit 
organization should develop results at the farm level more quiCkly 
than even a well-manaqed bureaucratic structure could provide. 

Once the staff ot the research proqram and the members of the RAe 
are selected, the first major implementation task is to set 
research priorities. Jamaica's interests will be better served if 
support is focused on several aspects of a relatively few 
commodjties rather than on only one or two problem areas in a 
large number of commodities. This will result in a multi
disciplinary approaCh to biological research and ultimately the 
most efficient system. 

Five commodity groups are recommended for attention during the 
initial years of the project: (1) starchy food crops (especially 
yams), (2) food legumes, (3) cereals (especially maize and 
sorghum), (4) pastures and forages, and (5) horticultural crops. 
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The starchy food crops (roots, tubers and plantains) are an 
important source of food energy (14.3%), but very little of the 
local consumption is imported. Moreover, some root crops, eg. 
yams, are among the Island's Eastesl qrowing exports. However, 
cereals are heavily imported (about 95 percent of consumption) and 
make a substantial contribution to both direct human nutrition and 
animal production. Cereals comprise the most important source of 
both caloric energy (33.4%) and proteln (22.2%) in the ,Jamaican 
diet. A third qroup of crops, the pulses, could very profitably 
be improved, both as a food partially substituting for animal 
products and cereals, and as an important component of small 
holder farming systems. Another commodity area with 'implications 
for contributing both to the production of animal products and 
reducing imports is pastures and forages. This is a particularly 
interestinq area as current production levels are low and 
considerable tech~ology is now becoming available. Of course, 
pasture improvement must be combined with better animal husbandry 
and management. As wi th pulses, forage crops (especially the 
legumes) are a positive addition to the farming system. The fifth 
commodity qrouping is fruits and veqetables. Althouqh ~er capita 
consumption is already reasonably satisfactory, there are good 
possibilities for both increasinq local consumption and ex~ort of 
horti~ultural crops. 

Once priorities are established, project'implementation will be 
primarily through research grants and contracts. Rather than 
buildin~ a permanent research staff, headed by commodity 
specialists, this proqram will rely on medium-term grants and 
contracts to carry out research. Renewal of qrants and contracts 
wlll depend on performance, especially progress towards having 
technoloqies in the field that will improve farm income and 
prOductivity. 

This is probably the most controversial aspect of the program. 
Grant/contract research is often criticized because (i) it is 
difficult to keep within a structure's prlorities, causing the 
acceptance of contract research from any qroup whO offers to 
finance it, thus distorting the research priorities of specific 
groups e.g. commOdity boards~ (ii) it can breed instability and 
uncertainty, as scientists are never sure of how long they can 
continue their work. 

In this case, these disadvantaqes do not seem to exist since 
funding to adequately support research by the commodity boards has 
been the norm. The grants/co~tracts will be developed in 
conjunction with the PO in line with established priorities. 
~oreover, while the grant/contract may be for a specified time, it 
can be renewed as long as the PO and the RAC see it producing 
vlable results. 
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Grants/contracts also seem to be a useful mechanism in a situation 
where credibility for research is quite low, often non-existent. 
The grants/contracts will be performance-based. If successful, 
they should help develop strong constituency pressure for more and 
better research, and in the long run provide an important building 
block to a more scientific approach to agricultural development. 
Grants/contracts provide a flexible mechanism for achieving early 
research development. 

The organization of the research/adaptation/adoption process can 
vary appropriately, depending on the objectives, the definition of 
t:,e problem, etc. Contracts and grants can be offered to public 
or private organizations or individuals. Grants would be made in 
cases where a research proposal has been presented and is approved 
by the FD based on the priorities and guidelines of the RAC. A 
contract, on the other hand, would be used for areas in which no 
appropriate research proposals have been received or where special 
expertise is required. As an example, a grant might be given to a 
university professor who wishes to involve students in a research 
proposal on replicating yield trials of ten peanut varieties, and 
on-farm research program to include his administrative work and 
the expenses of his students. Or, in a completely different 
direction, the PD may decide that the services of a plant 
pathologist or a communications specialist should be contracted 
for a specified time period. In the latter case, the expertise of 
the specialist may be germane to a specific task or be relevant to 
a number of research grants. 

While there is some necessary work to be done on experiment 
stations, the emphasis of this program is on getting the 
technologies tested on farmers' fields as quickly as possible. 
The mechanisms for doing so will vary, depending on the conditions 
of the "contract" set up. In some places, a farming systems 
approach may be used, in others, a single commodity-b~sed approach 
may be appropriate. However, in all cases, the syndrome of tryinq 
to pass results through a conventional research/extension system 
will be avoided. There will not be a cadre of poorly trained 
extensionists, often with little contact with researchers, and 
often with many duties besides extension, responsible for 
diffusion. Researchers with BaChelors' degrees, often with short 
term specialized training at international centers, will undertake 
much of the necessary adaptive research on farmers' fields 
together with farmers. The direct input of farmers will be 
solicited at eash ste~ of the adaptive research improvement 
process, especially in the latter stages of technology refinement 
and validation (evaluation) - a direct means of multiplying and 
expanding the testing base. 
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B. Economic Analysis (Summary) 

Rates of Return to Agricultural Research 

Agricult,1ral research can improve the well-being of farmers by 
lowering his costs of production or increasing the demand for his 
produce. If many farmers adopt a cost reducing technology for a 
commodity that is not internationally traded, prices will be 
reduced and the consumers will benefit from lower prices. Users 
of foreign exchange will benefit from research which increases 
exports or decreases imports and, thus, increases the availability 
of foreign exchange. 

The rates of return to government investments in research have 
been very hiqh in a number of developing and developed countries. 
Studies that have been conducted in Asia and Latin America show 
annual internal rates of return that are grouped around 30 to 50 
percent. When local research has collaborated with the lARes, the 
returns on local expenditures on research have been more than 100 
percent. These returns are much higher than the return~ to 
investment 1n other types of development projects. 

Rale of Return to This Project 

On the basis of discussions with agricultural experts from Winrock 
International, lITA, and USAID/J, cons~rvative estimates of the 
potential changes in yield per acre of 50 percent in yams and 10 
percent in red peas, tomatoes, bell peppers, and cucumbers were 
mad2. Using these estimates and a rate of adoption which 
gradually reached 20 percent after fifteen years, the benefits to 
research were estimated. The rate of return to this project would 
be over 30 percent. Even if the yield estimates are cut in half, 
thp. returns to research will still be almost 20 percent. Thirty 
percent is probably an underestimate of the rates of return since 
it assumes that only five crops will be affected by research and 
that the spread of technology will be very slow. The main thing 
that could make these figures overestimates is if the money in the 
project is not actually spent to do on farm research or it is 
spent on cOl~odity research in which there is no technology which 
can be easily adapted to Jamaican conditions. 

There appears to be consiaerable foreign demand for yams, 
tomatoes, bell peppers, and cucumbers. They are all being 
exported at present. Assuming Jamaica is a small country in terms 
of world exports of these crops and there is little increase in 
,cal demand, almost all of the increase in production would be 
>(ported. 
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Research Priorities 

The money for research grants and contracts in this project is 
quite limited. The most important factors in setting commodity 
priorities are (1) the availability of technology that can be 
adapted through applied research and (2) the importance of the 
commodity. Using these criteria, it appears that yarns and 
pastures should receive priority. Both appear to have technical 
possibilities because of work done at the lARes, and both are 
important to the economy of Jamaica. However, before priorities 
are fixed in this project, a thorouqh evaluation of the potential 
for productivity growth is needed. This will require scientists 
who know the level of technology being used in Jamaica and the 
technology available in the IARCs, the United States, and 
elsewhere. It will also require an analysis of the demand for 
goods and the potential economic benefits from technology. 

C. .Institutional Analysis (Summary) 

The most feasible organization to implement the project is the 
JADF. This private, non-profit foundation exists to provide loans 
and equity financing to agribusiness and agroindustry firms. It 
was created and is supported through P.L.480 sales proceeds and an 
AID grant. Its basic purpose is to provide financing to 
agricultural businesses, as part of a larger effort to strengthen 
the private sector and help develop Jamaican agriculture. While 
the JADF has given a few small grants related to research, and its 
clients might be potential beneficiaries of future research, the 
central ttHUst of the organization at present is clearly not 
research. However, in other ways, the JADF is quite similar to 
the type of organization needed to establish a firm footing for 
national agricultural research. 

For administrative and financial matters. the research program 
will report to the JADF Board via the RAe Executive Committee. 
The main policy advisory body of the research program will be the 
RAC, composed of members from farmers' orqanizations y educational 
institutions, international and national research groups, and 
other agricultural interests. The selection of members of the 
RAe, along with the selection of the PO, are the crucial decisions 
that will determine whether an apolitical, private sector, 
results-oriented research proqram is possible. 

The first step in establishinq the RAC will be the formation of a 
"Selection Comrnitee". This body will act as an int.erim RAC and 
will in turn select the members of the RAC. There will be between 
15 and 21 people on the RAC, selected to rspresent both the 
composition of the users of research and the private nature of the 
research Program. To provide continuity, their terms of office 
should be six years, with reelection staggered. 
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An Executive Committee, selected by the RAC from among its m~mbers 
and bearinq in mind the composition of the RAC, will include a 
President, a Vice-President, and four other members. They will be 
elected by the RAC for two years r with the possibility of 
re-election. The PD will act as Permanent Secretary to the 
Executive Committee and will have the right to vote. 

The advantages of integrating the research program with the JADF 
are obvious. The JADF institutional structure is already 
functioning and appears well managed. Thus, developing a new 
institution is not necessary and project establishment could be 
greatly expedited. 

This arrangement may also be convenient and reliable for AID to 
administer, but care should be taken to: (1) ensure that the 
distinct mandates and goals of the JADF development banking 
program and the research program are both achieved; (2) not 
overtax the management and infrastructure of the JADF so that it 
no longer fUilctions efficiently for either program: (3) permit the 
PO and his staff the freedom of action to address the J~RP's goals 
and carry out its program: and (4) allow the selection of the RAC 
membership most appropriate and beneficial for agricultural 
research in Jamaica. 

D. Environmental Concerns 

Although research activities, such as those f~nded under the 
project normally fall under "Categorical Exclusions" as described 
in the Environmental Procedure Regulations paragraph 
216.2(c) (iii), tne possibility that pesticides may be used during 
on-farm crop trlals results in paragraph 2l6.2(eT-being the 
relevant seetlon. This resulted in a positive determination under 
the Initial Environmental Examination requiring an environmental 
assessment of pesticide use during the early stages of project 
implementation. The EA includes (1) a generic assessment of the 
range ot pesticides ~vailable for use on any given project 
promoted crop, (2) conditions under which these pesticides may be 
used, (3) an appropriate, yet simple, training mechanism in 
Jamalca which could be mobilized to train agricultural research 
staff and participating farmers in the safe use, handling and 
storage of pesticides, and (4) a detailed budget for any such 
training, as well as an implementation plan. 

The EA is currently in draft. Field applications of pesticides 
ill not commence until the EA and any requisite training have 
.::en completed. 
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E. Social Anal~sis (Summar~) 

A random sampling of farmers were interviewed to determine the 
impact of tne project on both the traditional and non-traditional 
agricultural sectors and the role that farmers would be willing to 
play in the later staqes of applied/adaptive research. Six 
geographical areas were chosen that were determined to be 
representative of Jamaica as a whole and which were subject to the 
influence of research, on-farm experiments, or demonstrations. 
Eight farmers were interviewed in each of the six areas, resulting 
in a total survey population at forty-eight. Of these, 17 percent 
were part time farmers and 83 percent farmed full time. 

The survey results showed that 44 percent of the farmers had at 
some time had on-farm trials or experimenls on tneir farms. The 
degree of adoption of the experimental technology was directly 
related to the success/failure of the projects, with 58 percent 
continuing to use the practice or technique for subsequent 
seasons. It was further concluded that the rate ot adoption was 
h~gher for mixed farmers as they were able to spread their risl<s. 
Increased yields resulting from the trials or research was 
reported by 67 percent of the farmers. Althouqh 62 percent of the 
farmers i~dicated increased labor input and thus increased cost in 
carrying out farming usinq the research methods, many also pointed 
out that this increased cost was more often than not off-set by 
the increased yield. 

In this survey, 52 percent of the farmers felt that the research 
had had a positive effect on other farmers in the area and that 
they had adopted the techniques. 

Only 4 percent of the farmers indicated that they would not be 
interested in participatinq in future trials. Of those that 
responded positively, the greatest number (38 percent) placed no 
conditions on their participation provided that the project did 
not interfere with the ~0rrnal operations of the farm. An 
additional 27 percent would require that the inputs be provided. 
Additional conditions ranged from honesty of the research staff to 
provision of land and payment for care of crops. 

An examination of the role of women in the project ~oncluded that 
women would participate in the project as members of the RAe and 
as recipients of contracts, grants and training as there are a 
number of Jamaican women activ~ in aqricultural research. 
However, the primary and most siqnificant impact on women would be 
through their roles as beneficia~ies. As the role of women in the 
agricultural sector in Jamaica tends to be task specific rather 
than crop specific, care should be taKen durinq project 
implementation to focus on the entire croppinq cycle, to include 
women farmers among the "model farmers" and to sensitize the 
researchers to the importance of women in agriculture and to 
encourage them to seek out and work with women farmers in 
overcoming the particular problems and constraints under which 
they must operate. 
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ANNEXES 



A. Log Frame 

NARRATIVE SUMMARY 

GOAL 

To increase agricultural production 
through improved crop and livestock 
productivity, thereby increasing rural 
Income, decreasing dependence on food 
imports, and increasing foreign 
exchange availability. 

PURPOSE 

To iden~ify solutions to current 
constraints to incTeased production 
and produc~ivity by carrying CUt 
adaptive/applied research in priority 
commodity areas.The Projett purpose 
will be accomplished by 
establishing an autonomous or 
semi-private research coordinating 
body which will determine priority 
research areas, develop intermedia~e 
range research plans, coordinate 
research efforts and prorno~e mutually 
beneficial cooperation among research, 
extension, producers and 
agro-processors. 

INDICATORS 

Over the next ten years: 
50 % decr~ase in food imports 
from $75 million to $37.5 million 
Z50 , increase in available FX 
from SZO million to $50 millio~ 

EOPS 

The RAC will have been firmly 
established with 
strong links to producers 
and other consumers of 
research. 
The execution of grants and 
contracts will have resulted in 
a useful flow of research. 
Jamaican researchers will have 
undergone short term training 
overseas while additional training 
will have been provided locally. 
The Scientific Interchange 
program will have provided 
informational travel for a number 
of Jamaican researchers while 
also funding the travel of 
selected commodity specialists 
from lARes and other institutions 
to assist Jamaica. 
The visiting specialists, 
provided through 
short-term ter~nical assistance, 
will have disseminated improved 
and adaptable technology to 
Jamaican researchers through 
conferences and workshops, as well 
as through assistance in the 
development of research proposals. 
pioduction efficiency in the 
selected commodities will have 
increased significantly. 
A constituency which understands 
the importance of 
applied/adaptive agricultural 
research and which supports the 
promotion of such research will 
have developed and matured. 

MEANS OF 
VERIFICATION 

MOA statistics 
BOJ statistics 

Research 

coordinating body's 
records 

Project evaluation 

Anne;.. A 
Log Frame 
Page 1 

ASSUMPTIONS 

Stable political 
envi ronmem. 

Normal weather patterns 

High cali ber 
researchers/managers 
with reQuisite 
experience available 
for TA positiolls 

W 
--.l 
I 



NARRATIVE SUMMARY 

OUTPUTS 

1. 

2. 

3. 

4. 

RAC formed, functioning, and 
generating increased interest and 
support. 

Grants and contract resear~h 
completed and improved 
technologies tested in the field. 

Scientific interchange and 
linKages established. 

Short term training completed and 
capabilities of Jamaican 
researchers improved. 

5. Minor Rehabilitation 

MEANS OF 

Annex A 
Log Frame 
Page 2 

INDICATORS VERIFICATION ASSUMPTIONS ------------------------------------------------------------------

3taff contracted. 
Working capability established. 
Research proposals reviewed. 
Grants and contracts provided. 

Increased productivity of 
traditional food crops. 
Expanded production of 
non-traditional export crops. 

Stronger linkages between Jamaican 
and international researchers and 
research centers. 
Continuous flow of information, 
el(pertise, and materials. 

Imcroved human resource base 
through training. 
Training provided to Jamaican 
r~searchers both locally and 
o Yerseas. 

Upgrading completed. 
Eo(!ipment in place. 

Research program's 
records 
Site visits 

MOA records 

Research program's 
records 
Project evaluations 
Interviews 

Research program's 
records 
Project evaluations 
Interviews 

Research program's 
records 
Site visits 

Farmers willing to 
participate in on-farm 
trials 

I 
W 
00 
I 



NARRATIVE SUMMARY 

INPUTS 

1. Long Term TA 
- Program Director 
- Assistant Program Direct 

2. Administrative Support 
- Personnel 
- Operations 
- Commodities 

3. Research 
- Grants/Contracts 
- Short Term TA Support 

4. Training!Conferenct:s 

S. Rehabilitation 
- Commodities 
- Construction 

6. Assessments/Evaluations/Audits 

7. Miscellaneous 

INDICATORS 

(US$OOO) 

762 
503 

170 
312 
160 

4,080 
365 

185 

145 
120 

190 

608 

7,600 

MEANS OF 
VERIFICATION 

Research program 
records 

AID records 

A.l'olNEX A 
Log Frame 
Page 3 

ASSUMPTIONS 

I 
W 
to 
I 



-40-

a ~~';c~~'e ~o ~r~~Ar~s ~hl.· s S~C:~l'on ::'~_~ ~-'_ Ir"", ~ \.,).j_"-_. _.L _ '-

is divided in~o :wo ?ar~s. Part A. 
i~c~udes cri:eria applicable to all 
p:ojecc5. Part 3. a?plies to projects 
~unded from soeci!ic sources only: - ~ 

B.l. applies to all projects funded 
wi:h Development Assistance loans, and 
3.3. applies to projects funded from 
ES? 

Annex . B 
Statutory Checklist 

~ROSS REFERENCES: IS COUNTRY CHECKLIST Yes (November 1985) 
UP TO DATE? HAS 
S':'ANDA.ED ITEM 
C2ECKLIST BEEN 
REVIEw~~ FOR THIS 
P?,OJECT? 

A. GENERAL CRI~E~!A FOR PROJECT 

1.·- FY 1986 Continuina Resolution 
----;;........~-- ------~.."..----~-

2. 

3 . 

Sec. 5 2 4 ~ F .b...A ~ e c. 6 3 4.b... • 

Describe how ~uthorizing and 
appropriations committees of 
Senate and House have been or 
will be notified concerning 
the project. 

F 'f..A Sec. 6 11 ( a ) ( 1 ). P ::- i 0 l: to 
ob'.igat:'on in excess of 
$500,000, will there be (a) 
enginee:ins, financial or 
other plans necessary to 
ca:ry out the assistance and 
(b) a reasonably firm estimte 
of ~~e c~s: to t~e U.S. of 
t.he ass:'s:a:1ce? 

FAA Sec. 611(a)(2). If 
'=l!~e-:'~ci.~l=>~'''p a,.... .... ion ~s .... _ ..... ! .... __ .,_.:> ......... __ v _ _ "--~ _ 

res~~=ed ~i:~in rec~?ient 
cou~::y, ~~a: is basis for 
reasonat:e expec~2~:on :~a: 
s~c~ ac:~:~ ~~:: be cc~~:e:ed 
':I'~ .. i ..... CI _ ...... ...-.~,....-.~- ",,··-"":c.~~v _,A __ ",_ .......... ::"'-J_"~ __ .....;~ ____ _ 

Congress has been notified 
in accordance with routine 
AID procedures. 

Yes. 

No further legislative 
action required . 
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4 • FAA Sec. 611 ( b); F Y 198 6, 
Continuina ~esol~tion Sec. 
501. I: for water or 
water-related land resource 
construction, has project met 
the principles, standards, 
and procedures established 
pursuant to the Water 
Resources Planning Act (42 
U.S.C. 1962, et seq.)? (See 
AID Handbook 3 for new 
guidelines. ) 

-, 

5...... . FAA. . Sec. 6 11 ( e ). . I f pro j e c t 
Is carital assistance (e.g., 
construction), and all U.s. 
assistance for it will exceed 
Sr million, has Mission 
Director certified and 
Regional Assistant 
Administrator taken into 
consideration the country's 
capability effectively to 
maintain and utilize the 
projec;:t? 

6. FAA Sec. 209. Is project 
susceptible to execution as 
part of regional or 
multilateral project: If so, 
why is project not so 
executed? Information and 
conclusion whether assistance 
will encourage regional 
development programs. 

7. FAA Sec. 601(a). Information 
and conclusions whether 
projects will encourage 
efforts of the country to: 
(a) increase the flow of 
international trade; (b) 
foster private initiative and 
competition; and (c) 
encourage cevelopment and use 
of cooperatives, and credit 
unions, and savings and lcan 
associa:i:J:'.s; (e) cisccl.!rase 
mcnc?o~is:i~ prac~ices; (e) 

,.... ....... --.Q""-c· .:~,...: (':~ C'-1'"'e"'c-· .... ~ .... '- _ ~"." _ .a '- _ I _ • t _ ,_ f _ _ _ , .... _ •• _ •• 

Nil-\. 

N/A 

No 

N.A. 

Ca) Yes, through increased 
production of agricultural 
exrort crops. 

\'b) Y thr h es, oug funding of 
research initiated by indi vicua 
and private firms. 

(c) N .1 •• 

(d) N.F_. 

(e) Yes, through developnent anC: 
adapta tion 0 f procucti ve aCT 
tecrmology J 

(f) N.A. 
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F'AA Sec. 601(b). Information 
and concl~sions on how 
o~oiec~ will encou:ace U.s. 
;~i~a~e ~rade and in~estment 
abroad and encourage private 
U.s. oa=~ic:pation in foreign 
assis~a~ce programs 
(includ:ng use of private 
trade channels and the 
services of O.S. private 
en t e ::- p r i s e ) . 

9... ~ A'A Sec. - 6 1-2 (- b ) r 6 3 6 ( h ) ~ po y 
1986 Cor.tlnuing R~solution 
Sec. 50i. Describe steps 
taken to assure that, to the 
maximum extent possible, the 
country is contributing local 
currencies to meet the cost 
of contractual and other 
services, and foreign 
currenCles owned by the O.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? 

Research contracts will be drawn 
up with institutions to provide 
results in priority areas where no 
local expertise is available. 

Equi~1t procured fram U.S. 
private sector firms. 

N .A. The cnJ will not be directly 
involved in the implementation of 
this project. 

No, there is no excess U. S. owned 
local currency available for this 
project. 

11. FAA Sec. 601 (e). Will the Yes 
project utilize competitive 
selection procedures for the 
awarding of contracts, except 
where applicable procurement 
rules allow otherwise? 

12. FY 1986 Continuing Resolution N.l\. 
Sec. 522. If assistance is 
for t:.he ':lroductiofl of any 
co ml7l 0 d i ~ Y for e x p 0 r t , i s the 
co~~odi:y likely ~o be in 
s~r~lus on ~orld markets at 
the·ti~e t~e res~lting 
orod~c:~ve capaci~y becomes 
;oerat~ve, and ~s such 
a ·ss; s-c.-~""'O , ; L-p.1? :0 cause No _ .............. ___ f'\._ ..... "" 

s:~:.~2.= 0: 
C8~~.Cr::.:·I? 

-'""'_ ...... C)_:,.,.
....... VIH!:' __ ... ~1-::: 
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13. F'AA 118(c) and (d). Does the Yes 
project comply with the 
envi:onomental procedures set 
forth in AID Regulation 16. 
Does the project or program 
take into consideration the 
problem of the destruction of N.l~. 
tropical forests? 

14. FAA 121(d). If a Sahel 
project, has a determination 
been made that the host NoA. 
government has a~ adequate 
sysem for accounting for and 
cont~olling receipt and 
expendi~ure of project funds 
(~ollars or local currency 
generated therefrom)? 

15. FY 1986 Continuing Restlution No 
Sec. 533. Is disbursement of 
th€!assistance conditioned 
solely on the basis of the 
policies of an~ m~ltilateral 
institution? 

16. ISDCA of 1985 Sec~ 310. For 
development assistance 
projects, how much of the 
funds will be available only 
for activities of 
economically and socially 
disadvantaged enterprises, 
historically black colleges 
and u'liversities, and pcivate 
and voluntary organizations 
which are controlled by 
individuals who are black 
Americans, Hispanic 
Americans, or Native 
Americans, or who are 
economically or socially 
disadvantaged (including 
women)? 

The project will be funding 
rese.:rnch through both grants and 
contracts as well as providing 
technical assistance (both long 
and short term) to researchers 
in Jcwaica. HECUs will be included 
in the ];DOl of institutions 
considered for contracts and/or 
for providing individuals for the 
necessary TAo 



-44-

9. FUNDING CR:~ER:A FOR PROJECT 

1. Develoomen~ Assistance 
?roiec~ Crl::erJ.a . 

a. FAA Sec. l02(a), lllL 
113, 282.(a). ::xtent to 
which ac::ivity will (a) 
effectively invol~e the 
poor in development, by 
extencing access to 
economy at local level, 
increasing 
labor-intensfve 
production and the use of 
appropriate technology, 
spreading investment out 
from cities to small 
towns and rural areas, 
and insuring wide 
participatlon of the poor 
in the benefits of 
development on a 
sustained basis, using 
the appropriate U.S. 
institutions; (b) help 
develop cooperatives, 
especially by technical 
assistance, to assist 
rural and urban poor to 
help themselves toward 
better life, and 
otherwise encourage 
democratic private and 
local governmental 
institutions: (c) support 
the self-help efforts of 
develop~ng countries; (d) 
pronote the participation 
of women in the national 
economies of developing 
coun:ries and t~e 
improve~ent of women's 
S +-"""s (e) ""~';'?e :Clhd 1....;,.. '..-.... I U .... ..L ....... U '-4" 

encourage regional 
coo~era:~~n ~y developing 
cou:-::::ies? 

(a) The re.search will result 
in t..~e developnent of 
production technology appropriate 
to the Jamaican situation and 
"Oriente:! to the needs of 
small and medium fanners. 

(0) The use of fanners' fields 
<:.'uring the testing stages of 
research will result in early 
dissemination of any viable 
rcseard1 results. 

(c) UMrace U10 capability of 
researcners locally. 

(el) \:omen make a si<Jl1ificant contri
bution to agricultural exterprises 
in Jamai ca. They will therefore 
be rerresented in e1e project 
c]ccis.1.on rnctking p.ucess. 

(8) D2velorrnent and in~3t.1.tutionalizatior 
of relationship bebveen .Janaican 
rescaxchers and lARes, OU10X 

na tional resoarci 1 ins ti tu Lions and 
otJ1er res0..clXchers. 



c. 

? .'-. ,"!.. Sec. 1 0 2 I l (; :;.'-. I 
.. ,..... J 

_ ..... "": I 

J'-.es :::e 
-,. --r-- ,:;, ... -'~Cl r-:' -0""':;:' ,:--' ... 0.2'::'\,,'- -_ ..... ~ •. - "" ....... -_ .. _ ....... 

~o: ~~e ~y;e c~ ~~~ds 
(:u~c· io~~~ cC2~C~:) 
~e:'~g '...!SEC? 

:- .'-.. '-. Sec. ~ 0 7 . Is 

- .~ - r 0::) .... ~ ;: - o· 
. ..::::,::-~-.- -.--.-"'-

(' .. c:. ~ - ... : ., - ~ 'J ___ C. __ \t::: __ S ;C,2. 2.2. E: :. I 

12~cr-u~:';Jq 
:eC~~o~osies :~at ~~e 
C ..::. ,.... .- ~ ;: ; 1 .'.: :";"\ ..-, c .... __ "" t:; _ '- _ _ _ ;~l '-' --' l... 

... - ....... ,.. 0 - ,. ~ ~ ... c Fe" -....... r.;l. <::' __ ;: ~ "I Co ~ !:"... :'" ... _ _ _ _ .. "- ... _ ..... ",'''' __ 

~::.,........,c C-;:l I ~ltC:~J"~C::C:;--C: ___ ... _, _~.t ___ ~ ___ 4J ___ C_ I 

c~~ s~cll i~co~es 0: :te. 
poor)? 

# -: i-.J.. Sec. 2.1 0 ( Co ) • 

·"-· .... e ,rcr;""" or- COll~"''''V '- .... ~---=---....... .. ---
~"'C'~iC'~ c.- W 1~~~~ ~~~ c·_~ ~_ v_ _ ~ _____ __ ~ 

~~E C8Sts of ~~e pros:2.~, 
~.,.o~~-~ C P ~c~:v~"'v wi~~ ::'- ,d---I - -- ' ..... - _ ...... _ 

:eS?Ect to whc~ the 
assistance :$ to be 
=llrnis~ed (or is the 
l ~~~a,.. c~~t_~'r:-r~n~ 

(.41.,..___ """...... '-' JC_";" '-; 

~ec~i:e~e~t ~ei~c wa:vec 
-.... -0_; ~ ur~'~~~ve1v~ 'P~s~ 

~ ----.... ....", --- \"". 

cevelc~ec co~~t=y)? 

-.~., c: c:. ,..... , ': ..., t '.- , 
: .-.:". ... ... "- ""'. ._ - - \ "-" I , 

t~E 2.c:~vi:y ~ive 
:easc~ajle ~:c~~se of 
can::i~~~ins ~c t~e 

C e \" e 2. c ? ;:" e ~:: 0: e c c r: c :-::.:.. c 
=eSC~=CES, 0: ~c :~e 
~ ~ c :: e as eo:: '2:: c C ''':' C ': i'; e 
C2.;:cc:'~i.es c.n::: 
se::-s~s:a~~i~s ecc~c:-::.:..c - .... ,.-.. .. - ... ,/ 

...... _ V t"I ....... . 
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Yes 

Yes 

N.A. The GOJ is not directly involved 
in the implementation of this project. 
The project activities will be financed 
through a grant to a private organ
ization. 

Yes, the project will contribute 
to the development of the agricultural 
sector by developing and disseminating 
technologies for increasing production 
and productivity, 
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f. F.~A Sec. 128(b). If the 
activity attemcts to in
crease the institutional 
capabilities of private 
organizations or the 
government of the 
country, or if it 
attempts to stimulate 
scientific and 
technological research, 
has it been designed and 
will it be monitored to 
ensure that the ultimate 
beneficiarie~ are the 
poor majority? 

g. I-AA Sec. 281(b). 
Describe extent to which 
program recognizes the 
particular needs, 
desires, and capacities 
of the people of the 
country; utilizes the 
country's intellectual 
resources to encourage 
institutional 
development; and supports 
civil education and 
training in skills 
required for effective 
participation in 
governmental processes 
essential to 
self-government. 

Yes. A criteria for acceptance 
of a zrant or contract oro
posal for funding will be a 
plan for on farm testin~ of 
research results, thereby 
disse~inatin~ these results 
di~ectly to cooperating farmers. 

A research coordinating 
mechanis~ has been under con
sideration by the government 
for some time. The project 
will provide th,~ supple:nental 
resources and traininz needed 
by local researchers to carry 
out needed research. 
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2. Develooment Assistance Project 
Criteria (Loans OnlY) . 
a. FAA Sec. 122(b). 

Information an conclusion on NjA 
capacity of the country to 
repay the loan, at a 
reasonable rate of interest. 

b. _FAA Sec. 620(d). If 
assistance is for any NjA 
productive enter~rise which 
will compete with U.s. 
enterprises, is ~here an 
agreement by the recipient 
country to prevent export to 
the 0.5. of more than 20% of 
the enterprise's annual 
production during the life 
of the loan: 

3. Economic Succort Fund Project 
Criteria 

a. 

b. 

c. 

FAA Sec. 53l(a). Will this 
assistance promote economic 
and political stability? To 
the maximum extent feasible, 
is this assistance 
consistent with the policy 
directions, purposes, and 
programs of part I of the 
FAA? 

FAA Sec. ~31(c). Will 
assistance under this 
chapter be used for 
military, or paramilitary 
activities? 

ISDCA of 1985 Sec. 207. 
Will ESF funds be L1sed to 
finance the construction of, 
or the operation or 
maintenance of, or the 
supplying of fuel for, a 

Yes. 

Yes. 

~o. 

No. 

nuclear facili~y? !f so, NjA 
has ~he ?:esident ce:~i~ied 
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that such co~~~:y is a 
ca:tv to ~he ~reatv on the . .. -
Non-?roli:eration 0: Nuclear 
Weapons or the Treaty 
for t~e Proh:~ition of 
~uclear Weapons in La~in 
" • ( +- • " ,..., ... -~~erlca v~e _rea~y Ot 
~latelolco"), cooperates 
fully with the IAEA, .and 
pursues nonprolife~ation 
policies consistent with 
t~ose of the Onited States? 

F.~.A Sec. 609. If 
commodicies are to be 
g:anted so that sale 
p:ocee~s will accrue to the 
recipient country, have 
Special Account 
(counterpart) arrangements 

~_ been wade? 

N/A 
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Annex C 
Technical Analysis 

lptroduction 

Currently, a very limited level of research is beinq done by many 
organizations, including the Ministry of Agriculture (MOA), 
statutory commodity boards (Sugar, Coconut, Banana and to a lesser 
degree Coffee and Cocoa), and other public and private entities. 
Research reportinq and testing results for economic returns are 
not being do e and livestock research has had little emphasis on 
nutrition, mdnagement and disease control, the principal problem. 
Although the Government of Jamaica (GOJ) has received assistance 
from the lOB, IICA, FAO, CARDl and other donors, research still 
remains a low priority, receiving minimal budgetary support, and 
its contribution continues to deteriorate. It has been difficult 
to attract and retain well-qualified staff because of current 
budgetary constraints an archaic civil service system. A proposal 
has been made to centralize most agricultural research in Jamaica 
into one National Agricultural Research Institute. However, the 
outlook for resolvinq these problems in the near future is 
unlikely. 

The capacity to conduct adaptive research in Jamaica has 
deteriorated to the extent that it is no lonqer possible to 
strengthen the public sector. Consequently, there is an 
overriding need for mechanisms whereby operational support for 
applied/adaptive field research could be provided through qrants 
or other means to entities and individuals that would not 
represent a GOJ budgetary add-on. Given the current economic 
environment, recommending a traditional program of upgrading 
facilities and large transfusions of funds that would flow throuqh 
the national budget would not be an acceptable procedure. The 
research must focus on crops with much of it carried out in 
cooperation with farmers rather than on research stations. 

The purpose of the JARP is to resuscitate an active and efficient 
research program for Jamaica's high priority agricultural 
commodities. This project will also allow adoptinq of new 
approachep to both generating and tra~sferrinq technology. 
However, to be successful the proqram must focus on a limited 
number of commodities and problem areas, at least during the 
initial Y€3rS of the project. The most urgent needs are for 
pragmatic initiatives in crops of major importance to Jamaican 
farmers and consumers, especially: 

Starchy food crops: 
Edible legumes: 
Cereals: maize/sorqhum: 
Pasture improvement: and, 
Vegetables. 
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In summary, the need is for procedures to r-rioritize research to 
resolve problems of farmers and in support of national priorities, 
with the research exposed to rigorous economic testing on farmers' 
fields. 

Background: 

Agricultural research can have a profound impact on the national 
economy of an agrarian society like that of Jamaica where more 
than 60 percent of the population is engaged in agriculture. 
Properly organized and managed research sustained on a long term 
basis can easily have a cost/benefit ratio of 1:50 to 1:100. This 
is surprisinq when so much agricultural research is carried out in 
the public sector, a notoriously inefficient base for action 
programs. However, the enormous multiplicative potential of 
specific technologies, both well-researched and serendipitous, 
allows the research establishment to also carry a number of poorly 
planned, unproductive projects. 

Jamaica is comparatively well off, at least by third world 
standards. The per capita GNP is US$1300, at least 4 times that 
of neighboring Haiti and more than any other Caribbean Basin or 
Central American country, except Panama. Moreover, the population 
is well fed with an estimated 2,300 to 2,600 calories and an 
average intake of 286 qrams of animal and fish products per day 
(see Table 1). However, this standard of consumption is achieved 
at high cost. Imported foods and animal feedstuffs account for 
about half of total consumption. 

The anomaly of the basic food shortage is that Jamaica is well 
endowed agriculturally. The climate is conducive to year-round 
cropping of both tropical and subtropical plant species (at 
different elevations): rainfall is generally adequate averaging 
about 2,000 mm per annum or there is considerable scope for 
irrigation; and the soils are relatively fertile, some of which 
ace volcanic in origin, while others may be calcareous. Although 
virtually all cultivatable lands have been developed, yields 
remain unnecessarily low. Rainfed cereals average only 1.62t/ha, 
pulses 0.98t/ha, and roots and tubers range from about 11 -
13t/ha. It should be possible to double these production levels 
and to greatly increase croppinq intensi~y to near 2.0, at least 
with shorter duration annual crops. 

The Need 

r ,e need for research may be great, but the obstacles to creating 
. 1ternal capacity to generate needed technologies have been 
iJrmidable. There are five major sources of frustration in 
helping to develop national agricultural research capacity. 
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Table 1: Estimated Per Capita Consumption of Different Food 
Sources in Jamaica (adapted and updated from a 1981 survey). 

FOOD SOURCE 

1. Cereals 

2. Starchy Foods 

3. pulses and Nuts 

4. Vegetables/Fruit 

5. Meat products 

6. Fish Products 

7. Dairy Products 

8. Eggs (SO/year) 

9. Fats and Oils 

10. Sugars/Syrup 

TOTAL 

Total 
~/day 

218 

303 

12 

144 

122* 

56* 

95* 

13'" 

31 

1102 

* These four equal 286 g/day. 

Calo.E. ic Ene~.9.l 
Calories % of 

/day total 

789 33.4 

337 14.3 

47 2.0 

52 2.2 

353 14.9 

87 3.7 

62 2.6 

21 0.9 

274 11.6 

340 14.4 

2362 100.0 

Crude Protein 
% of 

g/day total 

22.2 30.0 

5.9 8.0 

2.7 3.6 

4.0 5.4 

20.3 27.4 

14.0 18.9 

3.3 4.5 

1.7 2.3 

74.1 100.0 

(1) The Limited Economic Base: Jamaica is typical of many 
Caribbea~ countries with minimal production of a large numbers 
of commodities. Yet, they attempt to emulate the 
infrastructure of much larger countries: and donors have often 
attempted to model research institutions of much larger 
economic bases like those of Brazil or Mexico. 

(2) Inappropriate Technolo~: New technologies often do not reach 
or are not appropriate for the majority of smallholder, 
subsistence farmers. Frequently, research programs are biased 
in favor of large, better capitalized farms. Medium to large 
farmers have better access to credits and other inputs 
necessary to adopt technology quicl<ly. Moreover, they have 
better organizational and political linkages, and have a 
disproportionate influence in setting national agricultural 
research objectives. 



-52-

(3) Weak National Research: The national research institution is 
very weak:"" and probleiTi'S of reforming it seem to be 
intractable. The major obstacles include: (i) low salaries, 
lack of incentives and archaic civil service regulations: (ii) 
a political rather than a scientific orientation in carrying 
out the program: (iii) lack of satisfactory procedures for 
settinq pr ior i ties and establishing work ethics: (i J) 
inadequate and unpredictable budgets: and, (v) lack of 
integration between public and private sector research and 
between research and extension units. 

(4) .!n~c!'l}ate fundin.s.: National funding for agricultural 
research is totally inadequate, unpredictable and erratically 
delivered. Moreover, even the ~vailable resources are often 
not applied to priority constraints, but are used for problem 
areas in which the dominant researchers are trained for and 
ace most interested in. 

(5) LaCK of Trained Professionals: Jamaica has very few 
profe-ssionally trained scientist.s beyond the Bachelor's 
leveL AlthouqtJ many nationals have been trained for higher 
degrees and/or \vere sent abroad for in-service training 
(mainly to lARC's), few have remained with MOA which is 
regarded simply as a training ground for more rewarding 
opportunities. Many have found roles with the private sector 
or have taken positions abroad with international or 
multinational agencies. 

The Demand 

Discussions with institutions currently involved in research in 
Jamaica brouqht to light the following concerns: 

MOA R&D is very frustrated by the present situation of research in 
Jamaica. Neverthele5s~ they recognize that budgetary constraints 
and the departure of staff has greatly eroded their programs. 
They have hopes that the latest version of the proposed NARDI will 
resuscitate R&D programs. They stressed the need for a 
strenqthened quarantine function and listed root crops, food 
legumes, corn/sorghum and tree crops (fruits) as high priority 
commodities for research. 

The Scientific Research Council, now in MOA, has responsibilities 
for coordinating all research. However, the SRC is dependent on 
the GOJ for its entire budget (J$3.0 million) and is hard pressed 

o carryon its programs. Therefore, it is very interested in the 
roposed project. However, SRC will continue to set i'ts own 

~[iorities. Special interests at present are tissue culture, 
testing of piqeon pea cultivars: studyinq legume inoculation, 
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raising mushrooms for export: and processing local foods 
especially shrimp. 

The Food Technology Institute (SRC/FTl) concentrates on processing 
and utilizing local food products, especially meat r~oducts, low 
acid canning/preservation, and crop drying. It is very interested 
in the proposed project. 

Agro 21's approach is very effective in market/entrepreneurial 
research an~ the divestment of GOJ lands. Although not directly 
involved in research themselves at this time, they recommended 
CAROl, IICA and several "mother" farms as possible groups for 
carrying out research under the proposed project. They also 
advocated encouraging all farmers to do a 'little research', if 
only on a few square feet. 

Although the Coffee Industry Board claims to be dOing no research 
at present, it has three agronomists and 'imports' technology, 
mainly from CAT IE. Although they expect MOA R&D to carry out 
research, they also maintain long term contracts with UWI. 

The Cocoa Industry Board does not rely on MOA R&D, but will be 
developing its own program, mainly at the Orange River station 
being divested by the MOA. They are currently planning a 
two-scientist team comprised of a plant patholoqist and an 
agronomist. They rely on some external technology, especially for 
varietal improvement and mainly from the Regional Cocoa Research 
Unit in Trinidad. Cocoa R&D is scheduled to increase from 0.5 to 
1.5 percent of the CIB budget. CIB expressed an interest in the 
proposed project, but will not require external assistance. 

The Coconut Industry Board's highly successful research program 
has resulted in virtually replacinq all Jamaican tall trees 
(susceptible to lethal yellows) with Malayan Dwarf and Maypan 
varieties (developed by CIB). Other important technology advances 
include: optimal populations (85-115 trees/acre), fertilizers, 
terracing, associated cropping (cacao & pastures), irriqation and 
weed control. The CIB is currently working on budrot, mites 
(studied at UWI), tissue culture, and phenotypic studies. 
Although CIB has three senior scientists, it urqently needs lab 
equipment and indicated a need for support for high priority 
studies in collaboration with institutions abroad (e.g. U.S. 
universities). It was very interested in the proposed project. 

JADF, the identified implementing agency, is supportive of the 
proposed project to the extent that they would be willing to seek 
a long term endowment for research. 

CARDI is currently workinq on applied research in several 
commodities, mainly on farmers fields: edible legumes, coffee 
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borer, small agriculture machinery, chippinq and drying cassava, 
multi-eared maize (local O.P.), tomatoes, sweet potato, topworking 
mangoes, and watsonia (a fiber for handicrafts). They are very 
interested in the proposed project. 

The FAO expressed concern over the 'crumbling' of the MOA's 
research efforts and aqreed that research in Jamaica urgently 
needs support. They felt that the proposed NARDI may be a start 
in right direction. In addition, they were of the opinion that 
research on export crops should be supported by a cess or matching 
grants. 

lITA is currently involved in an applied research project that is 
patterned along the lines envisaged under the proposed project. 
It involves a revolutionary new technology for rapid propagation 
of yams which can easily double farmers income from this crop and 
has evoked much farmer interest. Unfortunately, IITA is 
constrained by a project termination date of March 1987. However, 
the cur J:ent annual cost of U5$1 70,000 may be taken over by CIDA. 

IICA is carrying out an effective program of farming systems 
research focused on areas around Guy's Hill, but MOA collaborators 
are difficult to retain. IICA is very interested in collaborating 
with the proposed project as a contractor: its major interests are 
in root crops, edible legumes, forage legumes, and pastures. 

Methods of Prioritization 

Tropical countries like Jamaica have a virtually endless list of 
agricultural commodities and researchable problems that need 
study. The problem is to carefully choose the commodities and 
problem areas that will have greatest overall benefit to the 
country and its people. The following criteria may be useful in 
making reasoned judgements on research proposals: 

1. Benefits the greatest number of people, and the national 
agricultural economy in terms of increased income and overall 
employment. 

2. Reduces or substitutes for imports thereby conserving foreign 
exchange and contributing to national food security. 

3. Considers current and long term trends in production, 
consumption and use. 

Contri~utes to productive efficiency and increased farmer 
income and alleviates onerous, debilitating toil, and cost of 
production. 
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5. Addresses a major constraint to increased production and use 
(justified by careful analysis of the problem). 

6. The problem is researchable within the limits of available 
scientific expertise and facilities; and there is or likely to 
be long term commitment to the commodity and its prOblems. 

7. Good backup support is available from various sources, 
especially from international and reqional centers. 

8. The commodity and problem area are not already capably dealt 
with by existinq programs or would not be supported by other 
means. 

9. The expected technology product would be readily accepted by 
client farmers and consumers and will not increase costs of 
production. 

10. The proposed technology will not exacerbate degradation of the 
environment: but converselyp could help sustain or improve the 
resource base. 

These ten points are not necessarily listed in order of importance 
since various criteria assume greater importance under different 
cirCllmstances. For example Item 8 would guide the consideration 
of proposals on export crops already supported by a market cess 
and through direct support from the lADS to the export commodity 
boards. It should also be noted that any research, regardless of 
how elegantly carried out, is of little use unless the primary 
client, the farmer accepts it (Item 9). 

There is always a temptation to support a wide range of 
commodities and problem areas, often simply bec&use qood 
scientists want to work on them. However, Jamaica's interests 
will be better served if support is focused on several aspects of 
a relatively few commodities rather than on only one or two 
problem areas in a large number of commodities. This will result 
in a multi- disciplinary approach to biological research and 
ultimately the most efficient system. There is, of course, a 
saturation limit when improvement of a single commodity or problem 
area will not advance any faster regardless of how much additional 
resources are invested. Moreover, some problems are interrelated 
and it may be expedient to defer work on certain aspects until the 
primary problem area is resolved. For example, it would be 
imprudent to carry out a costly sequence of agronomic trials on a 
new variety lackinq an essential character preventing it from 
being accepted by growers. 
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Prioritization of Commodities 

Once the staff and the RAC are selected, the first major 
implementation task is to set research priorities. The importance 
o[ this task cannot be over-emphasized. To be successful the 
program must focus on a limited number of commodities and problem 
areas. Too many priorities will result in fragmented research and 
not sufficient attention to key problems. Much greater impact 
will be made by addressing multiple problem areas affecting a few 
commodities rather than scatterinq support across the full gamut 
of programs. The latter policy is likely to do little more than 
extend the life of an already moribund institution. It is easier 
to add priorities later than to end marginally useful contracts 
that have developed a demanding constituency. 

The most urqent need is to resuscitate national research programs 
in high priority basic commodities. It is proposed to accomplish 
this objective through 9rants and contracts with agencies and 
institutions operatinq on the Island but which are not regulated 
by GOJ edict. The most promising areas/commodities for Jamaica 
are those contributinq a high proportion of daily nutrition and 
which require considerable foreign exchange for importation. 
These are also commodities of major concern to smallholder 
subsistence farmers and poor urban consumers. 

Five commodity groups are recommended for attention during the 
initial years of the project: (1) starchy food crops (especially 
yams), (2) food legumes, (3) cereals (especially maize and 
sorghum), (4) pastures and forages, and (5) horticultural crops. 

It is also recognized that Jamaica can grow a wide range of 
tropical crops with excellent potential for export and that 
judicious and timely interventions might have a significant impact 
on the national economy. However, many of these specialty 
commodities like tropical fruits, spices and condiments, 
ornamentals, and winter vegetables are both market-driven and 
speculative. That is, they often require considerable market 
research: the infusion of foreign capital: availability of unique 
inputs; and development of special collection, handling, 
processing and transporting facilities. 

Interest in these volatile commodities tends to wax and wane with 
the times depend ing on perce ived mar I<e t oppor tuni ties and 
productive advantage over the competition e.g. more favorable 
growing environment, getting a headstart on production, ability to 
p~oduce earlier or in the off-season, better accessibility to the 
1rkets, and other factors. However, biological research, 

. equiring a long lead time and reasonable stability, does not 
LIlnction well in this situation and is unlikely to be cost 
effective. A better approach to dealing with these more 
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opportunistic ventures is via }\gro 21 which is particularly 
well-equipped to evaluate the markets, solicit the interest of 
potential entrepreneurs, and make searches of the available 
technology. The IBRD-spc~sored Export Development Project is 
specially designed to do some of the initial exploratory research 
and sometimes, entrepreneurial resources (including Commodity 
Boards) are also available to help develop export commodities. 

A preliminary subjective analysis of these commodities as shown in 
Table 2 may be useful in determininq priorities for support. The 
overall assessment ratinq is based on several considerations: (i) 
current importance of the commodity in the daily diet, (ii) 
nat ional produc tion and impor ts, (i i i) nat ional commi tment and 
researchers assigned to the crop, (iv) availability of backup 
support and technology, mainly from IARC's, (v) suitability for 
the Jamaican environment and need, and (vi) possibilities for 
makinq a rapid impact. 

(1) Starchy Cro~ 

This priority is improving starchy food crops, with major emphasis 
on yams. Although the backup technology for yams is not as 
advanced, there are excellent prospects for increasing yields and 
easinq some of the laborious production practices. However, rapid 
gains could also be made on cassava, sweet potato and Irish potato 
which are primary commodities at CIAT, IITA, AVRDC, and CIP. 

The program on starchy crops (mainly yams and sweet potatoes) 
could be implemented by continuinq the IITA (Dr. V. L. Asnani) 
project for the next three years (3/1/87 to 3/1/90). However, 
ClDA has already indicated an interest in funding this project. 
Besides the excitinq work on yams, Dr. Asnani is also doing some 
preliminary evaluations on sweet potato; but cassava and the 
aroids (cocoyam and dasheen) would require additional support. 
Irish potato is already included in IICA's Farming Systems Program 
(V. Chin). 

(2) Edible Legumes 

Both human nutrition and farminq systems would improve with 
increased production and consumption of pulses. Moreover~ there 
are good sources of backup technology, particularly for red peas 
(CIAT and bean/cowpea CRSP), gunqo peas (ICRISAT UPR and 
UWI-Trinidad.), peanut (ICRISA'r, Peanut CRSP, and UF), and cowpea 
(IITA and bean/cowpea CRSP). 
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(3) Cereals 

High priority is assigned to cereals, particularly maize or corn 
and, to a limited extent, sorghum. This commodity group is used 
both for direct human consumption and as the primary ingredient of 
livestock rations. 

Maize and sorghum technology is readily available from CIMMYT 
(that center also carries a sorghum project for ICRISAT). 
However, local conditions and special problems inherent in growiliq 
these two crops should be assessed by a senior maize scientist 
from CIMMYT in a short visitation to Jamaica prior to mounting a 



Table 2: Subjective Analysis of Prospects for Improving Annual Food Crops in Jamaica 

Product ion Consumed Directly Crude Protein 
COMMODITY Calories 

(OOOac) (OOOst) g/day per/day , g/day \ 

Starchy Food Crops: 
- yams (8 cvs/spp.) 
- cassava 
- cocoyam/dasheen 
- sweet potato 
- Irish potato 
- Plantains 

Legumes: 
- Red pea 
- Gungo pea 
- Peanut 
- Other 

Cereals:],1 
- Corn 
- Rice 

Vegetables 

FLU its 

.Meat/fish/m i lkfeggs 

Fats/oils/sugar/other 

55.2 
26.3 
4.8 
6.0 
6.7 
3.2 
5.2 

25.2 
11. 0 
6.6 
4.2 
3.3 

9.5 
7.7 
1.8 

24.4 

2.0 

280.5 
l50.1 

24.1 
31.1 
33.3 
15.2 
26.6 

11. 1 
4.7 
2.8 
2.3 
1.2 

7.1 
5.0 
2.1 

120.5 

12.9 

303 
162 

26 
34 
:} 6 
16 
29 

12 
5 
:5 
3 
1 

218 

130 

14 

286 

139 

337 
170 

38 
36 
42 
13 
38 

47 
17 
10 
17 

3 

789 

46 

6 

523 

614 

14.3 

2.0 

33. 4 

1.9 

0.3 

22.1 

26.0 

5.9 
3.9 
0.3 
0.6 
O.S 
0.3 
0.3 

2.7 
1.1 
0.6 
0.8 
0.2 

22.2 

3 . 9 

0.1 

39.3 

o 

8.0 

3.6 

30.0 

5.3 

0.1 

53.0 

TOTAL 11 02 2362 100.0 74. I 100.0 

1) 

21 
~./ 

~/ 

Not including imports totalling 403,000 tons for both animal 
feedstuffs (ca. 208,000 tons) and human consumption (ca. 202,000 tons). 
N • none; * D some/poor; ** D intermediate; A* * = good; *ft*~ ~ excellent. 
Considering that only 2 MOA scientist are assigned to starchy food crops; 
6 scientists are assigned ~o rice; and 5 scient i sts are assigned to legumes. 
Mainly pastures improvement 

N 

EXTERNAL BACKUP 
TECHNOLOGY 

Z/ 
Quali ty- Sources 

2/3/ 
OVERALL- -

ASSESSMENT ON 
PROSPECTS FOR 

IMPROVEMENT 

AAA 

IITA-UPR _A** 
CIAT-IITA A*A 
UH-UF-UPR-IITA A 
AVRDC-IITA-LSU AA. 
CIP-AVRDC Aft. 

A 

CIAT-CRSP's ~~* 

ICRISAT-UPR ** 
NCSU-UF-CRSP's ftft 

IITA-AVRDC-CATIE " 

CIMHYT- I ITA uu 
IRR!-CIAT-I!TA ~~ 

AVRDC-UF-CATIE 

UF -UH-CATI E 

CIAT-UF-CATIEY 

I 
(Jl 

CD 
I 



research program on them. If the conclusion is positive, germ 
plasm and production technology would be introduced directly from 
Mexico and initially qrown out at BodIes to determine which 
genetic stocks and production practices would be suitable for 
Jamaican farmers. Simultaneously, local germ plasm and land races 
of maize would be collected and merged with introduced elite 
materials to ensure adaptation to Jamaican growing conditions. At 
the outset CIMMYT and other genetic materials and hybrids would go 
directly into farmer's field trials from the first growout at 
Bodles. By the second or third year the initially merged exotics 
with locals should be ready for testing around the Island. 

There is also scope for improving and expanding rice production, 
but rice improvement is already reasonably well-established. Rice 
is less important than maize, the production technology is 
well-known and can be adopted directly, and expansion will depend 
on availability of suitable lands, especially as a substitute for 
sugarcane. 

(4) Animal Nutrition 

High priority is also given to pasture improvement as the most 
relevant approach to increasinq production of animal products, 
rp.ducing impcrts, and improving the farming system. There is also 
considerable improved technoloqy available for transfer and 
adaptation from several sources. However, good husbandry and 
health practices must accompany improv,:(~ nutrition to fully 
realize the potential improvement, but this area should not 
require a research inp~t as the technoloqy is already well known. 
Training would be done at CIAT for pastures. 

(5) .Horticultural Cr~ 

Local consumption of veqetables and condiments may already be near 
desirable levels: but there should be considerable scope for 
export of both temperate and tropical species to North America and 
Europe, especially fresh vegetables in winter. Although fruit 
consumption within the country is comparatively low (only 14 
g/day/caput) there should also be good opportunities for export of 
tropical species especially pineapple, citrus, mango, papaya, 
guava, lychee and others. Since handling and marketing are 
crucial with these highly perishable horticultural crops, it would 
be best to develop specific commodities in concert with external 
distribution agencies. However, other sources of research support 
(Aqro 21, IBRD) are available and should be exploited first. 
Future production increases are likely to be exported. 
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(6) Plantation. and Export ~F0.£.~ 

The major plantation or export crops like sugarcane~ bananas, 
coffee, cacao l citrus and coconut have generally fared well in 
terms of improvement until recently since the GOJ has accorded 
them priority as primary sources of foreign exchange. However, 
softening marKets, oversupply, and economic depression have 
adversely affected production and the revenue base (via a cess on 
exports) fcr improvement. Nevertheless, the international prices 
of coffee and citrus have recently strenqthened as a consequence 
of the frosts and drought on coffee in Brazil; and hard freezes in 
the citrus belts of Florida and Texas. The IBRD funded Export 
Development project is expected to provide for adaptive research 
through the commodity boards. Amonq the several export crops, 
those included in small holder systems and in more fragile, 
hillside ecologies like coffee, cacao, coconut, and pimento are 
particularly deserving of attention and support. 

(7) Tr ad i t ional Fo?~d Cr~.l2E. 

Some overlooked but nevertheless significant sources of nutrition 
and key components of tr~ditional dishes are breadfruit 
(Artoc_~pus ~ltilis). n.antains (Musa parad~siaca), and ackee 
(~liqhia §_<:p'id.~). 'fhese crops are perennials and of particular 
importance to smallholder farmers. Plantains are consumed at the 
rate of 29 g/day/person (38 calories). Estimates of breadfruit 
trees run as high as 2.2 million (about 1 tree per person) with 
annual consumption of 16 kg/caput (44 g or 36 calories and 0.6 9 
of protein per day). Being perennials these crops are more 
important locally especially during lean periods and make a 
significant contribution to stabilizing farming systems, 
especially in fragile ecoloqies. Very little if any research has 
been done on these neglected species so that even modest 
investments on exploratory studies could payoff handsomely. 

(8) Vegetable Oils 

The production of vegetable oils on the Island is very low and 
particularly since the production ot coconuts declined from 155.5 
to 104.6 million nuts during the first 5 years of the 1980's. 
Other obvious sources of veg oils like peanuts (2.3T tons), 
cottonseed, and locally produced soybeans are hardly significant 
considering the potential need both in Jamaica and for export. 
Over the longer term the African oil palm may prove to be superbly 
adapted and a highly lucrative crop tor the Island. 
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Techniques for Settinq Priorities 

To set priorities, the PO and the RAe must objectively and 
accurately identify those research problem areas most deserving of 
support based on needs of the farmer-producers, consumers, and the 
national economy, with the assistance of agricultural economists 
or other expertise as needed. To ensure that all voices are heard 
on the RAC, it may want to consider special techniques during the 
annual meeting. 

There are at least three procedures to analyze and prioritize 
problem areas: (1) open discussion on a prepared agenda seeking a 
final consensus, (2) systems analysis, and (3) nominal group 
technique. Some of the advantages and drawbacks of each procedure 
are further discussed below. 

(1) Open Discussion on a Set Agenda: An unstructured open 
discussion of a topic is the simplest and most straight forward 
procedure. However, important new information may be omitted, 
certain personalities tend to dominate, collective wisdom is 
poorly tapped, and the final conclusions may be comprohlised. 
Therefore, efficiency is low. 

(2) Systems Analysis (Furtick-Hawaii): This process, Systematic 
Commodity/Resource Analysis for Development (SCRAD), involves th~ 
selected group members (eg. major decision makers) in a three-step 
structured procedure to identify major constraints and their 
proposed solution within:a specific industry, commodity or 
cluster. The first step is for a group of experts to identify key 
constraints limiting development of the industry or commodity. 
The preliminary analysis is then circulated to all parties in the 
public and private sectors with a special interest in the topic 
for their study and comment in writing. Based on these, a revised 
worksheet is returned alonq with an invitation to a public meeting 
for discussion and setting of priorities on the most limiting 
constraints and what can be done to overcome them. Based on this 
meeting a final worksheet is prepared that also identifies members 
of a task force selected to develop action plans to address the 
constraints identified and assigns responsibilities for each 
aspect of the plan. The action plan also lists resources agreed 
to by participants and shortfalls requiring supplemental funding, 
expected time frames, and key indicators needed to monitor 
implementation. This version of the plan is then brought before 
the Committee for final discussion and approval. 

(3) Nominal Group Technique: This technique is a type of 
3ystematic analysis similar to SCRAD, but it is less complicated, 
time consuminq and expensive. It has recently gained favor in 
corporate meetings and at international commodity research 
conferences. The process can normally be completed at a two-day 
sitting, and consists of the followinq steps: 
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(i) Each participant independently lists all possible 
constraints to a particular commodity or subject area. 

(ii) The master list of constraints is reviewed by all 
participants who independently assign priority numbers in 
descending order of importance. 

(iii) The results from step (ii) are summarized and discussed by 
the group until the top 6 to 10 constraints are identified. 

The second phase of this exercise is to identify, prioritize, and 
recommend solutions to each of the major constraints following a 
similar sequence of steps. 

Administration of Research Contracts and Grants 

This is the action part of the Project and will consist of grants 
for specific research proposals and contracts when longer term 
program support is needed. The purpose in offering grants and 
contracts is to ensure that hiqh priority research is carried out, 
t.o accelerate the improvement of selected commodities, and to 
demonstrate efficient applied research procedures. Grant 
proposals would normally be for one year, but may be extended if 
progress is satisfactory. Contracts would normally guarantee 
support for a two or three year period subject to annual revie\'l, 
and be eligible for an extension. 

The role of JARP in researchinq new or existing export co~nodities 
may be a varying one. Insofar as possible, other agencies and 
programs desiqned for this purpose should be tapped firsto The 
JARP should focus mainly on less volatile, establiShed commodities 
where greater investigational depth is required over a 
comparatively longer period, and rather specific biological 
problems need to be addressed. 

(l) Grants 

Com~odities, such as vegetables, fruits, animal husbandry 
(including dairy), aquaculture and post-harvest 
technology/processing (particularly crop drying and cassava 
chipping/drying) would receive attention mainly through grants to 
existing institutions and individuals, both public and private, 
and for short term technical assistance. Support may also go to 
export crops, particularly when they are integral to farming 
systems involving the major food crops. However, in cases where 
such support would involve the commodity boards and/or the GOJ, it 
should be done on a matching basis. 
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(2) Contracts 

These are on-going projects carried out as contracts with agencies 
like IICA, or CARDI. They would, of necessity, be based on lower 
level staff (e.g. young B.Sc's) operating under the overall 
direction of senior scientists, the contractors. Typically, such 
projects would feature initial training of 1 to 3 junior 
professionals at an IARC or CRSP at the end of which a senior 
scientist from that institution would return to Jamaica with the 
trainee to help establish the new field program. 

Ongoing applied research activities on maize, pastures and legumes 
would be contracted through an appropriate, non-governmental 
agency or PVO with close links to national research stations, 
especially Bodles. Existing entities that might serve as 
contractors include IICA, CARDl, or one of seveJ~al external 
agencies. The most efficient approach to a commodity improvement 
program will be in close collaboration with an IARC. In addition, 
the research contractors will not undertake the more sophisticated 
aspects of biological research: therefore, higher degree training 
will not be essential. However, as necessary, short term training 
will be provided, mainly at appropriate lARCs especially (CIMMYT, 
CIAT) and CRSP programs. 

If the proposed project is established in 1986 it would be 
possible to contract for maize/sorghum and pastures projects in 
1987, assuming that the yam program will be continued from other 
sources. Then, food legumes and horticultural crops could be 
deferred until 1988 or 1989. 

These research activities will operate under the overall direction 
of a well qualified contractor but will be closely linked to the 
appropriate IARe. The project will begin with the selection of a 
well qualified and motivated young researcher (i.e. a recent 
graduate from UWI) who will be sent to an international center for 
3 - 6 months of training. In the case of maize it is proposed 
that two researchers be trained at the outset, one in varietal 
improvement and the second in cultural practices/management. 
Concurrently, the contractor will neqotiate with a senior ClMMYT 
staffer for a short term assignment (eg. 2 - 4 months) coinciding 
with the return of the trainees. 

The field work will be started on the return of the trainees. 
Headquarters will be established at BodIes where the new 
technology and germ plasm introductions will be tried first. 
However, most of the trials and 70 to 90 percent of the program 
,ill be carried out in farmer's fields and in close collaboration 

with Farming Systems Research. Thus, major emphasis will be given 
to validating, adapting and fine tuning introduced technology. A 
special line item in the project budget provides for upgrading 
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facilities at Bodles necessary to introduce new technology and 
conduct certain preliminary studies. 

(3) Networking 

The pur~ose of networking is to use existing research resources to 
their fullest capacity. The general concept embraces many 
institutional arrangements, from sharing of knowledge and 
publications among groups, to informal research networks, to full 
fledged collaborative research. Networking can be developed 
between individual researchers or between institutions. It can be 
an appropriate mechanism for generating and disseminating 
technology among researchers, extensionists, and/or educators. 
The more limited the capacity to undertake research, the more 
important networking is to access technology from other sources. 

Primary foci for regional networks in the Caribbean are the three 
IARCS (CIMMYT, CIAT and CIP), IICA, CAROL, CATIE, Bean/Cowpea 
CRSP, Peanut CRSP, and the Sorghum/Millet CRSP. Other 
institutions with potential roles in networking in the region 
include the Universities of Florida and Puerto Rico (the latter 
includes the USDA Federal Station at Mayaguez -- Dr. F. Martin). 

The proposed project and its donors (AID) should encourage the 
participation of Jamaican researchers in networking, particularly 
in those networks most important to priority commodities. These 
are likely to involve root and tuber crops (CIAT and UPR), 
maize/sorghum (CIMMYT), red peas and cowpeas (CIAT, IITA and the 
Bean/Cowpea CRSP), peanuts (UF, ICRISAT and the peanut CRSP), 
tropical pastures (CIAT), and winter vegetables (UF). Perhaps one 
of the best examples of an effective network is PRECODEPA, the 
Central America/Caribbean Potato Proqram. Other networks operate 
more paternalistically, but can also be effective. 

Effective participation in networkinq implies not only the means 
to attend meetings, collaborate in trials, and exchange 
information, but also to have capacity for both contributing to 
and exploitinq the information and technology flowing from these 
networks. 

(4) Expanding the Testing Base 

The twin problems of expanding the testing base and transfusion of 
technology with minimum research staff and in the absence of an 
effective extension service has resulted in the formulation of an 
innovative scheme whereby adopter farmers are enlisted in carrying 
out simple trials in other farmer's fields. 

Under appropriate circumstances and with appropriate incentives 
provided, certain farmers may be able to assist the applied 
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researcher in multiplyinq the number of observation/testing sites 
and in effect transferring technology. The stepwise procedure of 
how this might worK is described below and illustrated in the 
attached figure. 



PHASE I: 

PHASE II: 

PHASE III: 

PHASE IV: 
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SCHEME FOR SELF-REPLICATING ON-FARM TRIALS 

--------l------P-R-O-J-E-;i--~---~I-----·'--

_ ______ _E!;~~R=I:M_Ef~TLT~R~I:t:~SJ--- ____ _ 

r
----·-----------------------------

EVALUATION 
Researchers 

Farmers 

\

1 Extensionists 
Product User-Processor/Consumer ________________________________ J 

---------------J---------------

1 SELECTION 
Selection of useful technology 

by evaluators for testing I 
in subsequent seasons I 

" _________ ~~----.. ~-==----~-.--J 
----~-- ] -- -.--~[ ,-.,::=::::::::..~-~.-- ... -.--

t!=~::J l:!=~;;~~~:J :~;~::J l:~=~:~:J 
[C-IJ [c-~J C--3 I --- 7-~L L~___ . 

[~=~.' r~;:;J ___ J L ____ _ 

PHASE I: 1. Professional coMducts trial on farmer!s 
field in coo~eration with farmer.* 

2. Seeds and material built up. 
3. Trials are simplified. 

PHASE II: **1. Farmer f~ conducts trials 01:l 1~}5'1 farms undE:r 
supervision. Receiues seeds and 
inputs.*** 

2. Trials further simplified. 
3. Extensionists provide liaison and assist 

farmer. 
4. Distance requirement may be reduced. 

PHASE III: 1. Farmer B trained and supervised by 
Farmer A to conduct C trials-

2. Trials further simplified. 
3. Extension involved (as above). 

PHASE IV: Similar to PHASE III. 

* Trials must meet minimal distance requirements 
(i.e. 2 - 3 miles). 

** Seeds and possibly fertilizer/chemicals supplied 
by Project. 

*** Farmer A to be compensated for time, travel and 
material. 
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Phase 1: Scientist conducts a trial or experiment in a farmer's 
field, evaluated by researchers, extensionists, farmers, and 
product users (processor/consumer). Promisinq technology is 
selected jointly, and seeds or other materials ar~ built up for 
the next growing season. Depending on the level of confidence in 
the outcome, the trials may have been preceded by trials on a 
research station. 

Phase II: Selected technoloqy is included in a simple design 
(compared with local practice) and carried out at 5 or 6 other 
farms at prescribed minimum distance from the original or other 
'prime' farmer/cooperator appropriately compens&ted for his 
effort. The scientist would train and partially supervise the 
farmer conductinq these trials. He would also, when possible, 
participate in recordinq data and evaluation. 

Phase Ill: Each of the 5 or 6 selected farmers participating in 
Phase II would be requested to carry out a further simplified 
trial at 2 to 4 new farms at prescribed minimum distances as 
described under Phase II. However, the researcher woul.d have 
little direct control over these tests except through ~rief 
visitations at critical stage(s). Of course, extensionists (if 
available) could have an important role both in identifyinq new 
testing sites, training, and otherwise assisting the farmer/tester. 

Phase IV: Several of the 10 to 24 new farmers participating in 
Phase III could be 'induced' to further expand testing according 
to the same procedure described above. 

This scheme, it must be stressed, is experimental for Jamaica and 
would probab.y need considerable adaptation for conditions in 
different parts of the island. Incentives for participation would 
be the provision of inputs and the crop at harvest time. An 
additional incentive may be considered during Phase 1 and 11 
testing (when greatest risks and efforts are required); however, 
tnis would not be needed in Phases III and IV. At this time it is 
not possible to determine a formula nor mode of payment, but a 
promising research grant or contract could be supplemented to 
initiate expanded filed testing. 

Another approach is the 'nucleus estate' or 'mother farm' method. 
A large centrally located farm in a defined area (with similar 
growing conditions and reasondble distance from the smaller 
satellite farms it serves) provides land and facilities for 
adaptive research which can readily be observed by the farmers in 
it's sphere of influence. The 'mother farm' can also expand it's 
:ole to provide needed inputs like improved seeds, fertilizers and 
~gricultural chemicals. 
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Of course, aqribusiness and the media (especially newspapers, 
radio and television) can be very helpful in the campaiqn to test 
and spread technology. Fortunately, ~he Jamaican newspapers and 
radio are already deeply involved. However, it may also be 
worthwhile to consider a national campaign urging every farmer to 
do his own experimenting, even if only on a few square feet of 
land. Once farmers aLe imbued with the potential for new 
technology the tcansfer process will move much more quickly. 

(5) Human Resource Base 

The following levels of research staff were reported by the 
institutions surveyed. MOA R&D has sutfered heavily from 
budgetary constraints and the departure of staff: however, the 
croVs and livestock divisions each have five trained professionals 
(includinq one Ph.D. each). Although the Coffee Industry Board 
claims to be doinq 110 research at present, it has three 
agronomists. The Cocoa Industry Board currently has a Ph.D. 
agronomist as head of their growers service unit and is planning 
to expand their research capability by adding a plant patholoqist 
and an agronomist. The Coconut Industry Board has three senior 
scientists. The Food Technology Institute (SRC) has five trained 
staff members. 

Junior staff under the rese3rch contracts would be drawn from the 
pool of recent graduates (Jamaicans) from UWl with deqrees in 
Agriculture. 

Table 3: Recent Jamaican Graduates from UWI with Degrees in 
Agriculture 

1980 1983 --------------
First Degree (B.Sc.) 21 31 

Master Degree (M.Sc.) 1 2 

Ph.D. 1 2 

1984 

12 

2 

1 

Although the pool is small, the relatively small demands by the 
project, combined with the current contractions in the MOA labor 
force, should not result in the project pulling manpower from 
other priority areas of endeavor or a lack of staff to undertake 
the project. 

Another source of agriculturally trained assistants are the 
graduates of the College of Agriculture who have received 
considerable practical traininq during tne three-year proqrams for 
which they receive a two-year certificate (AA degree equivalent). 
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Budgetary Implication: Contracts and Grants 

The research aspects are allotted $5,560,000 of which $4,710,000 
will be available for grants and contracts. While it is not 
possible to identify grants since these will be specific problem 
oriented, a tentative estimate of the commodity project contracts 
can be made. It is assumed that the five major commodity projects 
will include starchy foodcrops, food legumes, cereals, pasture 
improvement, and veqetables. In addition l it is assumed that the 
existing project on yam and sweet potato will be carried by lITA 
until March 1987 and on other funding source (e.g. ClDA?) will be 
provided for the next three years, 1987-90. Each project will have 
one to three junior professionals (young B.Sc. 's), equipment and 
operational expenses. 

The research contracts, as outlined above, would require salaries 
for junior professionals, some minimal equipment, a small pickup, 
labor, local travel, vehicle maintenance, supplies, and 
miscellaneous expenses including publication of results. First year 
costs would be the largest as it would include the initial training 
vehicle and equ~pment costs. A detailed breakdown of an average 
contract cost is shown in Table 4. 

Ta0le 4: Breakdown of Costs Required for Contractual Research 
projects in Jamaica Based on IICA Salary Levels and Operational 
Estimates 

l. 

2. 

3 • 

CATEGORY 

Junior professionals -
B • Sc. 1 eve 1 (2) 

Labor 

Inputs + operations 

4. Local travel + vehicle 
maintenance 

5. 

6. 

7. 

Publications - reports 

Small 4WD pickup, diesel 

Field equipment, 
instruments 

TOTAL 

COSTS: US$'OOO 
First Secor.d--~ird 
Year Year Year 

21.6 23.5 25. a 

5.5 6.0 6.0 

6.0 6.5 6.5 

4.0 4.0 4.0 

1.0 1.0 1.0 

8.0 

5.0 o o 

51.1 41.0 42.5 

TOTAL 

70.1 

17.5 

19.0 

12.0 

3.0 

8.0 

5.0 

134.6 
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The commodity contracts should run for three years pending 
favorable annual reports: and be eligible for extension as 
indicated by the progress being made. The first such contract, 
perhaps for root crops, should be initiated by mid 1987. The 
edible legumes (primarily red peas and gungo peas) project could 
be initiated later in the year: cereals (maize/sorghum) could 
begin in 1988 or 1989. About the same time or somewhat later 
(1989/90), a similar but more modest project on pasture 
improvement and a horticulture project focused on one or more of 
the important vegetables like pumpkin, tomato, cabbage, carrot 
and/or calaloo could be established. 

Besides these more important crops, there may be special interest 
in other commodities, especially cassava, the aroids (coco yarn and 
dasheen), plantains, rice, peanuts, spices/condiments, fruits, 
ornamentals and various animal management and nutrition problems. 
Since the level of importance is lower and duration of interest on 
these problem areas is likely to be shorter than for the other 
commodities grants and short term TA may be the most appropriate 
support for them. 

As shown in Table 4 aQQve, first year costs of a typical 
2-professional team is estimated at u.s. $51,100; while second and 
third year costs would be $41 , 000 and $42,500¥ respectively. On 
this basis, the seven-year contractual costs are shown in Table 5. 

This level of commitment for on-going projects would still allow 
considerable scope for grant proposals, i.e. $3,J15,700. Grant 
requests should not be for a fixed amount, but should have a 
reasonable cap. e.g. J$80,000. Mainly they would support a 
proportion of recurrent costs like salctries of temporary junior 
professionals or post-graduate students, labor, travel, supplies, 
land rental and small equipment/instrumentation. They would not 
cover salaries of permanent staff, large vehicles, permanent 
construction, overseas training, technical assistance or major 
equipment purchases. Overseas training and short term TA are 
provided for in separate budgetary line items. If one-year grant 
requests range between J$40,000 and J$80,OOO averaging J$64,800 
(US$12,OOO) a total of 293 grants or 42 per year could be awarded 
during the six-year life of the JARP. However, after the first 
year some of these grants would be continuations or variations of 
prior work. 



Table:. lroposed Annual Costs for Commodity Research Contracts 
(US$OOO) 

PROGRAM 1986/87 1987/88 1988/89 1989/90 1990/91 

L, Starchy Crops 51.1 41.0 42.5 44.0 46.0 

2. Edible legumes :iLl 41.0 42.5 44.0 

3. Cereals (mai%e) 31.0" 32.011 42.5 

4. Pastures 51. 0 41. 0 42.5 

5" Vegetables 51.0 41.0 

Total 51.1 92.1 165.5 210.5 216.0 

;I: One juniorprofesslonal-for the first 2 years. 

1991/92 1992/93 TOTAL 

48.0 50.5 323.10 

46.0 48.0 272.60 

44.0 46.0 195.50 

44.0 46.0 224.60 . 

42.5 44.0 178.50 
I 

...:J 
I:\j 

224.5 234.5 1194.30 
I 
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Staff at BodIes indicated that the following equipment and station 
development would be required to rehabilitate Bodles Experiment 
Station for crops and livestock research. 

LA.BORATO.RY~ 

Set of glassware (calibrat.ed} 
Standing pH meter 
Furnace + crucibles 
Five core samplers @ $60.00 
Miscellaneous laboratory supplies 

FLEI~D EQUIPI4ENT: 
T ... ·Jianctt·r actW"t.J:i.b I) i G 51 <) 

and attachments 
5 Mist blowers @ $2,500 ea. 
5 Knapsack sprayers @ $650 ea. 
1 Po'tler Saw 
1 Thresher (sorghum) 

OFFICE EQUIPMENT: 
l--'Sta t Isl lca 1 pe r s ona 1 compu t er 
1 Photocopying machine 

FENCING OF AREAS: 
Complex - (near Railway Line)3,JOO ' 
Thirty acre block - 3,900 1 

,J$25,000 
5,100 
3,716 

300 
26 f OOO 

- <t <--;;'-")-1-;:-6 J ... bl / _l 

20,000 
35 r OOO 
-55~~OOO 

59 / 561 
69,796 

129;357 

I1f 133 

14 1,769 
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LABORA'l'OR Y ~ 
r:---S"hTker--wa tP.[ bath for in vi tro 

digestibility analysis 

2. Centrifuge tubes and stoppers for 
inoculating herbage samples (48) 

3. Cannulae for fistulating sheep (12) 

1. Electrical sheep shears plus 6 blades 
for harvesting herbage samples 

2. Portable electric qenerator to operate 
electric shears 

3. Electrical fencing unit complete with 
insulators, stakes and energizer 

TOTAL 

Evaluation of proposals 

us DOIJLARS 

2,000 

450 

1,000 

200 

2,000 

3,500 

08$9,150 

The basic guidelines for making research grants and contracts 
follows the criteria for priority selection of commodities and 
research problems described above and the criteria for evaluating 
research proposals described below. However, the question of 
researchability in Jamaica and now to determine who is best 
qualified to carry out the investigations have not been 
considered. One of the first responsibilities of the PO and the 
APD will be to become familiar with the different research 
institutions and their staff to make reasoned judgements on 
awarding grants and contracts. 

The kinds of research most likely to be encouraged are those 
projects addressinq critical constraints to increasing production 
and use of high priority commodities. These will frequently 
involve experiments and trials designed to increase yields, 
impr.ove pr.oduct qua1itYI reduce pest damage, expand adaptation, 
and reduce costs of production. The improvement of most 
agricultural cornmoditi.es is necessarily complex and requires 
advance across a broad front of biological problems. Thus Q a 
multi-disciplinary team approach involving closely integrated 
studies on varietal testing, management trials (eg. planting, 
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fertilizer trials), pest control, and product handling (like crop 
drying) carried out on the same commodity grown under real 
farmer's conditions is the most effective strategy. Therefore, 
whenever possible, appropriate inter and intra-institutional 
arrangements should be encouraged through a combination of grant 
and contract support. 

prospective grantees should be apprised of the criteria to be 
applied in judging their proposals. They will then need to 
prepare their proposals according to a prescribed format. Formats 
diff~r depending on need, but they should include certain basic 
components: 

Title: brief description of the proposal 

Preamble: A few lines describing the project's objectives, 
when and where it would be carried out, who and what is 
involved and overall costs. 

Principal Investigators: A list of persons responsible for 
carrying out the investigations; may include technical 
assistance. 

Justification: description of the problem area and why it 
needs attention here and now. 

Literature Review: a brief review of current literature on 
the sUbject. 

Prior Investigations: A brief description of previous work 
done on the same topic by the principal investigators. 

Project Requirements: A description of the experiment 
stations, farmer's fiplds, laboratories, and qlass houses, 
equipment, instruments, salaries, labor, transport, 
contractual arrangements, and other essential needs to carry 
out the project. 

Proposed Budget: A breakdown of costs connected with carrying 
out the project based on project requirements described in the 
previous item, "Project requirements". This should show 
contributions from different funding sources including in-kind 
contributions, eg: MOA, Commodity Boards, ,JARP, and other 
donors. 

Plan of Work: A description of how, when and where the 
investigations will be carried out, who will do them (if more 
than one principal investigator), and the basic methodologies 
to be used. 
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Expected outcome: A description of the lend product l of the 
research, how it will be useful, and the time frame for 
completion. 

Biodata of principal investigators: This should include 
training, experience, a list of recent publications, and other 
pertinent information. 

Preparing -,.~eptable proposals depends on experience (known as 
grantsma"~hl0;. However, good writers are not necessarily good 
executors. Tilerefore, it will be important for the p~oposed 
project Program Director and the APD to knew personally the 
grantees, their capabilities, limitations, and the likelihood of 
success in different problem areas. It will also be desirable to 
help develop the first proposals, and counsel grantEes on which 
approaches and methodologies are likely to succeed. 
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Annex ,D 
Economic Analysis 

ECONOMIC IMPACT OF NEW TEC~~OLOGY 

New technologies i~ agriculture have two types of impacts. They 

either reduce the cost of producing a unit of the product or they improve 

the quality of the product. Cost reducing technologies include new 

higher yielding varieties of crops or improved animals; more efficient 

pesticides, fertilizers, machinery, and animal feeds; or .management 

practices that reduce the cost of production. 

The economic impact of a cost reducing innovation is shown in 

Figure 1. The reduction in cost shifts the supply curve downward from 

S to SI. If markets are competitive and the demand curve is downward 

sloping, farmers will increase ?roduction to QI, and this will reduce the 

price of goods to consumers from P to pl. The result is that consumers 

will be ?etter off because the price of the good is reduced. Their gain 

in welfare is measured by the area a + b. Farmers in aggregate will be 

Detter off if the gain in producer surplus due to the reduction in cost 

(area c) is greater than the reduction in producers' surplus due to the 

r.eduction in price (area a). The total economic gain Co society is 

area b + co 
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If cost reducing technical change takes place in a small, open 

economy like Jamaica's and the commodity is a traded good, the demand 

curve will be almost horizontal, and the benefits will all go to the 

producers. In Figure 2, D. is the local demand curve, and D is the 
J r~ 

demand of the rest of the world for the Jamaican commodity. The cost 

reduction will shift the supply curve from 5 to 5', increase production 

from Qt to Q't and increase exports from Q -Q. to Q' -Q .. This will 
t J t J 

improve the foreign exchange situation, but there will be very little 

im~aet on consumer prices. The increase in producer surplus will be area a, 

~nd this will be the same as the increase in total economic surplus. 

An example of an increase in quality would be a technique to improve 

the length or strength of cotton fiber, the eating quality of a vegetable, 

or the taste of tobacco. This technology could be embodied in a new variety 

which has the improved quality or improved management techniques like 

better plant protection for vegetables and fruits or fertilizer applications 

for tobacco. This type of technical change can be thought of as a shift in 

the demand for a commodity from D to D' in Figure 3. In this case, consumer 

sarplus goes up (area a) because of the improved quality, but they lose some 

surplus because of the increase in price. Producer~' surplus increases by 

the area B + c. Total surplus is a + ~. 

New technology for farmers can be developed in government agricultural 

experiment stations and laboratories or by private companies and individuals. 

It can "be develo~ed in Jamaica or outside Jamaica if the production conditions 

and marketing conditions are similar to Jamaica's. If the needed technology 

:'.5 available ou tside, then there is no need to do local research other than 

testing the technology to ensure that it does work in Jamaica. Much 
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technology has come in from outside. One of the most successful examples 

in recent years is the importation of commercial poultry technology. This 

has greatly reduced the cost of producing poultry whic.h has led to an 

illcrease in production, a reduc tian in imports and a reciuc Cion in the price 

of poultrj relative to other meat. 

Most agricultural technology) however, cannot be as easily transferred 

as poultry technology. It normally requires some adaptive rl?seai.cn to fit 

local conditi-ons. For example, a maize variety from CI~1YT would at least 

have to be tested to find out where it: yields the m.ost and l.vhat cultural 

practices should be used to get the maximum economic bene.fits. Pesticides 

provide a similar example: a new pesticide is knov:m to be ac tive against: 

a certain pest, but the best application method in Jamaican condi.tions will 

need to be determined. In some cases, there is no improved technology 

available in the world for a particular crop. Then local research is 

necessary. 

When governments and/or AID are trying to decide ",-hether it should 

invest in research or not, it should first determine wnether there is 

technology available elsewhere in the world to fit Jamaican conditions 

and what the barriers are to the impor.t of that technology. If there are 

policy barriers or institutional barriers to private importation of 

technology, then the government should investigate the costs and benefits 

of removing those barriers. There are several types of barriers to 

technology transfer. In some countries, certain inputs cannot be imported) 

e.g., some varieties of hybrid seeds, formulated pesticides OJ:.' certai.n 

types of machinery. In other countries, one company may have a monopoly 

on the importation and distribution of a particular input. This allows 
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the input to come in, Jut it may only be avail~ble at a monopoly price. If 

the barriers to the import of technology are agroclimatic conditions, then 

a government has to decide how much research to do and what type of 

research. 

Rates of Return to_~!'icultural Research 

There have been a large number of studies of the social benefit.s and 

costs of government investments in agricultural research. These studies 

have shown that in both the developing world and the developed world, the 

benef~ts to investments in agricultural research have been very high 

relative to the cost of these investments. The result is that the annual 

internal rates of return to research are very high. Table 1 pre:,ents a 

summary of previous studies of rates of return to research. -The rates of 

return in developing countries tend to cluster around 30 to 70 percent 

annually. There are exceptions of course - ,,/l1eat research in Bolivia had 

a negative rate of return and cotton research in Colombia broke even, but 

cotton research in Brazil returned 77 to 110 percent and soybean research 

in Colombia 79 to 96 percent. In general, returns have been high. 

Some of the highest rates of return to national investment in research 

are in countries and crops where the Intenlational Agricultural Research 

Centers (lARCs) have been active. This is due to the fact that adaptive 

research is lesb pensive and time consuming than more basic research. 

Recent studies of research in Pakistan (Nagy, 1984) and Indonesi~ 

(Salmon, 1984) calculated the rates of return of 60 and 100+ percent, 

'2spectively. These high rates were due in large part to the wheat research 

that had been done in CIMMYT and the rice research which was done in IRRI. 
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Table 1. 

S"mm .. ry Studill~ of Agricultuul Re\e~rdl Productivity 

Annual Internal 

Tim~ R.lte of Return 

Swdy Ccwntrv Commodity Period (%) -
Indu Numb«r: 

Grllh;hes, 1958 USA Hybrid ,om 1940·19S~ 35·40 
Grillches, 1958 USA Hybr!d sorghum 1940·1957 10 
Peluson, 1967 USA Poultry 1915-1960 21-25 
Evenson, 1969 South Africa Surg.lrc;ane 1945-1962 40 
Sarfella, 1970 Mexico Whut 1943·1963 90 
Barletta, 1970 Mexic;o Maize 1943-1963 3S 
Ayer, 1970 Sruil Cotton 1924-1967 77+ 
Sc;IHniu and Setko";r, USA Tomato harvester, 1958·1969 
1970 with no 

(Qmpensalion to 
d!splac;~d work.ers 37-46 
Tomato h.?rveshU. 
Ylith compenution 
of di~.pla'lId workers 
tor 50% 01 earnings 
loss 16-28 ---

Ayer and Schuh, 197:/ B(3zil COHon 1924-1967 77-110 
Hines, 1972 P~ru M~izc 1954·1967 3S-40a 

50·SSb 

H~yaml and Akil'lo, 1977 Japan Ric;e 1915-1950 25·1.7 
Hayami and Akino, 1977 J<lpan Rice 1930-1961 73-75 
Hertford, Ardila, CQlombia Ric;e 1951·19'12 60-82 
Rocha, .1nd Trujillo, Soybe~ns 1960·1971 79-96 
1977 Wheat 1953-1973 11-12 

C"Hon 1953-1972 nonll 
Pee, 1977 M.aI'IY~ia Rubber 1932·1973 24 
Petenon Olnd USA Aweg.lte 1937-1942 SO 
Fiuharri:£, 1977 1947-195'2 51 

1957-1962 49 
1957-1972 34 

Wennergren and Bolivia Sheep 1%6·1975 44 
Whiuker. 1977 Wheat 1966-1975 --43 
Pr~'1, 1978 Punjab Agricultunl 

(British research and 
Indi~) I:xtension 1906-1956 34·44 
Punjab Agricultural 
(P3kisun) researc~ .. nd 

extension 1948-1963 23-37 
Scobi~ and POS4da, 1978 Bolivia Rice 1957-1964 79-96 
Pr;&y.1980 Bangladesh Wheal and rice 1961·1977 30·35 

RegreSSion Analysis: 

Tang, 1963 J3Pe/\ Aureg,ite 1880·1938 3S 
Griiic:hes, 1964 USA Agaregatlll 1949-1959 35-40 
Latimer. 1964 USA Aggrcg.ilte 1949-1959 not significant 
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Table 1. Continued. 

AnnuAl Intetnal 
Time Rate of Ruurn 

Study Country Commodity Period (%) 

Pelenon, 1967 USA Poultry 1915·1960 21 
Evcnson, 1968 USA Aggreg;ue 1949·1959 47 
Evenson, 1969 South Africa Sugarcane 1945·1958 40 
B.uletta, 1970 Mexico Crops 1943·1963 45·93 
DUl"lcln, 1972 Australia Pastu;e 

Improvement 1948·1969 58·68 
Evenson and )ha, 1973 india Aggregate 1953·1971 40 

Oine, 1975 USA Aggreglte 1939·1948 41·50' 
lrcyiscc:! by Knutson 
And Tweeten, 1979) Re5e<ltch And 

extension 1949·1958 39·47' 
1959·1968 32·39' 
1969·1972 28·35' 

Sreddhl dnd Peterson, USA CAsh grains 1969 36d 

1976 Poultry 1969 )7d 

Dairy 1969 43d 

Livestock 1969 47d 

K~hlon, Bal, Saxena, 
~nd )ha, 1977 IndiA Aggregate 1960·1961 63 

Eyenson and Flores, 
1978 Asia- Rice 1950·1965 32·39 

nation.)1 1966·1975 73·78 
Asia-
International Rice 1966·1975 - 74·102 

FIOf". Evenson, and 
H1Ylmi.I978 Tropi,s Rice 1966·1975 46·71 

Philippines Rice 1966·1975 75 
~1'y dnd FUfun, 1978 Canada Rilpeseed 1960·1975 gS·110 
01 .. i5, 1979 USA Aggregate 1949·1959 66·100 

1964·1974 37 
E,enson, 1979 USA Aggregate 11368·1926 65 

USA Technology 
oriented 1927·1950 9S 

IJSA Science 
oriented 1927·1950 110 

USA Science 
oriented 1948·1971 ~!i 

Southern Technology 
USA oriented 1948·19ii 130 

Northern Technology 
USA oriented 1948·1971 93 

Western Technology 
USA oriented 1948·1971 9S 

USA Farm management 
research 3Jnd 
agricultural 
extension 1948-1971 110 

Source: Ruttan, 1982. 
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It should be emphasized, however, than in the absence of local research 

large benefits would not have been possible in either of these countries. 

In Pakistan, local research was required to identify varieties that would 

suit local tastes and local agroclimatic conditions. In Indonesia, local 

research was needed to identify th~ varieties and work out the management 

techniques to control insect and disease problems. 

There are a number of examples much closer to Jamaica where 

collaborative research between national research systems and lARCs have 

led- to substantial benefits. Costa Rica and Guatamala were included in 

the recent impact study of the lARCs. In Costa Rica, almost 100 percent 

of the rice, 3S to 40 percent of the beans, and 10 to 15 percent of the 

corn area is now under improved varieties which were developed through 

collaborative research of the ~~Cs and the national research system. In 

addition, about 80 percent of the cassava area is using improved management 

technology that was developed by CIAT and the national system (Stewart, 1985a), 

These innovations helped increase rice yields from .7 tons/ha. in 1965-66 

to 3.2 tons/ha. in 1984-85 an~ bean production from 5,000 tons in 1973-74 to 

20,000 tons in 1983-84. In Guatamala, 40 to 50 percent of lowland maize 

and 60 percent of highland maize is planted to CIMMYT-based varieties. 

Adoption of ICTA/CIMMYT wheat varieties is about 100 percent and about 

25 percent of bean farmers are using improved seed. Two lCTA/CIAT rice 

varieties have been released, but there is no data on how widely they have 

spread (Stewart, 1985). The results of these technologies and other changes 

on production~ yield and imports are shown in Table 2. Stewart was not 

able to identify exactly how much of this was due to research and how much 

was due to other inputs. 
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Table 2. Comparison of Production Yield and Importation of Basic Grains 
in Guatemala, 1973-83. 

1973 1983 

Grain Yield Production ImEort Yield production ImEort 
kg. fha. Thousands of Cwt. kg.fha. Thousands of Cwt. 

Maize 1,180 14,540.2 1,588.5 1,636 22,735.4 53.7 

Bean 636 1,288.8 8.6 986 2,266.3 

Rice 1,600 427.0 1+ • 6 2,850 933.0 3.2 

Sorghum 1,360 1,341.2 3.4 2,080 2,183.4 3.5 

Source: Stewart, 1985b. 
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There are no studies of the rates of returns to past research in 

Jamaica. There is evidence that some past research efforts in Jamaica 

have had substantial payoffs. For example, research on coconuts by the 

Coconut Board led to the identification and breeding of hybrids resistant 

to lethal yellowing which is killing the local variety. The imported 

Malaysian dwarf and the hybrid of the Malaysian dwarf and Panama tall 

known as t1aypan have almost entirely replaced the local varieties. 

Rates of return to other investments in developing countries rarly 

reach levels comparable to those from research. Private returns to 

investment in the industrial sector of over 10 percent are thought to be 

quite high. Rates of retunl to other public sector inve~tments in 

agricu1 ture are rarely as high as research. Ruttan recently r:evie,~ed the 

literature on development aid in agriculture (Ruttan, 1986), He finds that 

the return to extension expenditure are considerably lower than research; 

the returns to public investments in agricultural credit have frequently 

been negative; the returns to irrigation investments are always far below 

what is predicted in advance, and in half of The World Bank projects 

reviewed recently by another author, rates of return were und~r 15 percent. 

Specific Benefits From the Proposed Agricultural Research Project 

The goal of this project is to strengthen the technology generation 

system as a whole by channelling money into areas of research which will 

have a high payoff. The research priorities will be determined by the 

Research Coordinating Committee (RCC) which should include researchers 

and users of research. These new resources will allow existing research 

institutions in the public, parastata1 and private sectors to expand 
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their research programs. As previous studies have shawn increased investments 

in agricu.ltur.al research generally lead to reduced costs of higher quality 

whi,ch, in turn p increases the well being of consumers and producers of 

the agrj.cultural conrrnodity. Since the research priorities which the RCC 

w:tll select a.re nClt known, three examples of commodities were chosen on the 

basis of their potential for technical advances. The commodities include 

a s'l.~b$istance/ex~ort crop~ a commodity that is imported and a commodity in 

'\flhich there is little import or export. Hopefully, these examples may be of 

US'i! to the staff of the Rec when they are preparing background data for the 

priority setting exercise. 

The innovations chosen are all of the cost reducing type. The first 

is the new yam product.ion technology developed at IITA which (1) Ilses tissue 

cultu.re and minisetts to greatly increase the availability and quality of 

planting material, (2) greatly increases the plant population, and (3) uses 

plastic nrulch to hold down weeds. The second is the selec'tion and testing 

of new red bean varieties from CIAT to increase bean yields. The third is 

the selection and screening of vegetable varieties from the United States~ 

AVRDC or elsewhere for the varieties that fit best in Jamaica's farming 

systems. 

To est~mate the impact of a new technology, the following information 

is required: 

1. Current production, prices and yield per acre or cost of 

production. 

2. Change in yield or cost of production due to the research program. 

3. The pattern of adoption by farmers. 

4. Price elasticities of supply and demand. 
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5. Projections of shifts in the demand curve due to changes in 

Jamaican income and population and due to changes in world demand 

for Jamaican goods. 

Items 2 and 3 combine to make up the shift in the supply curve which is 

represented in the eqlJations below as k. Current price and production are 

used to evaluate the change in consumer and producers' surplus which results 

from the shift in the supply or demand curve. The elasticities give the 

shape of the supply and demand curve. These elasti-cities do not affect 

total benefits much but do affect the distribution of the benefits between 

the producers and consumers. The major cost of the project will be the 

cost of the research and any additional extension expenditures that are 

required. 

The first item listed in the previous paragraph is the only one that is 

- relatively easy to f:i.nd. The most accurate way of estimating the impacts 

on yield r cost of production or quality due to successful r.esearch is to 

survey a number of scientists who are familiar with current Jamaican crop 

technology, technology that is available elsewhere and the capacity of the 

Jamaican research system (public and private) to generate new technology. 

It was not possible to do such a survey, and it is not clear that there are 

sufficient scientists around who have information on all of these points. 

Therefore, in the following examples, we used estimates of yield changes 

from the author of the technical report, from Dr. Asnani of IITA, and the 

agriculturalists in the AID mission. These estimates were then scaled 

back to ensure that the estimates were not too optimistic. 

The pattern of adoption of new technology has not been studied 

recently in Jamaica nor was there time to do a study now. The government 

extension system is weak. However, the marketing boards have extension 
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systems for their crops; cooperatives and PVOs play an extension role :.1 

some crops; Agro21, through their "mother farm" program, encourages large 

investors to play an extension rol~ and the input industry provides 

technical infor~tion along with their products. In addition, Jamaica 

has a high level of literacy and good communications which should help the 

flow of technical information. The conclusion is that information about 

major innovations should travel quite rapidly. For the purposes of this 

study, very conservative adoption rates have been assumed. They are, in 

general, much lower than those found in Central America and lower than those 

assumed in the recent projectt paper for the Honduras Agricultural Research 

Foundation. 

The supply and demand elasticities used were from Pollard and Graham 

(1986) and current unpublished studies that are going on at Iowa State 

University. For the case where there is external trade 1 an infinitely 

elastic curve was assumed. This study does not consider the fifth item -

changes in the demand curve. The affect of this omission is probably to 

underestimate the benefits to research. 

The cross-hatched area. in Figure 4 depicts graphl.cally the net 

economic gains resulting from shifts in the product supply cu~ye as yield 

increases or cost reductions occur due to adoption of new technologies. 

The following equations were used to evaluate those gains: 

1. Total Net Economic Gains = kP Q (1 + 0.5Zo) o 0 

2. Net Economic Gains to Consumers = ZP Q (1 + o . .5Zn) o 0 

3. Net Economic Gains to Producers ... (1) - (2) 
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Where: k ZI (C -c ) 'p o 1 / 0 

Z ... k e/(e + n) 

p "" Original commoC:ity price 
0 

Qo 
::. Original commodity quantity 

e "" PricE: elasticity of supply 

n = P'l.'ice elasticity of demand (absolute value) 

Co -G 1 = Change in cost due to research 

When benefits are measured as a quantity change rather than a cost 

change, the variable K is calculated as (Q2 - Qo)/Qo which equals the 

percentage change in yield due to research. K is then converted to k for 

use in the equations by making use of the relationship k = K/e. 

The research in yam technology in Jamaica is in its infancy. Currently, 

yam produc tion is constrained by the lack. of improved varieties and the 

i.nability to rapidly increase acreage or planting density because the top 

quarter of the harvested yam is used as the planting material for next 

season's crop. In 1985, rITA tissue culture and propaBation technology was 

introduced to ~aica after testing in Nigeria and Barbados. Before it was' 

tested in Jamaica~ at least one local farmer started using the minisett 

propagation technique based on pictures and presentation by Dr. Asnani. 

Now that the IITA team has started work, several more cultivators have 

started experimenting with this technique. This is clear evidence that a 

technique for rapid propagation was needed. The technique for developing 

:lmp:,:oved local planting material still requires some testing to test its 

technical viability with different types of yams. The commercial viability 

for private investors or the ability of the government to run such a program 

still has nol been proven. Thus, in contrast to estimates by IITA that the 
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yield per acr2 could triple, we have based our estimate benefits on yield 

increases of 50 percent due to increased plant population and farmer's 

ability to screen his local material for the best yielding and most disease 

free tubers for planting material. This process will require a c.ontinuing 

on farm research program to monitor disease and insect problems that may be 

associated with increased plant density and to develop other management 

techniques to reduce the cost of yam production. We assume that this 

project will fund on-farm work in yams. 

The assumption is that technology fIom this project will start to 

spread in the first year after the on-farm research is conciucted and that, 

fifteen years after the project starts, it yill cover 20 percent of the 

current yam acreage. This is very conservative if the yield increases are 

50 percent. Mechanisms of diffusion from the site of the experiment ar2 

present - farmers talk to other farmers and the exporters of the crop, who 

are at present having difficulty finding enough yams to export, would spread 

the technology to other parts of Jamaica. In other countries like Costa Ric-, 

rootcrop managelllent technologies have spread more rapidly than this -

improved cassava management techniques spread to 80 percent of the acreage 

in ten to fifteen years (Steward, 1985a) - which also suggests this adoption 

rate is very conservative. 

The initial values of yam production was 164,300 tons at a price of 

J$l.OO/lb. The supply elasticity was assumed to i and the demand 

ela.sticity -2 assuming that the world market for yams is relatively limited 

or infinitely elastic assuming Jamaica is a small country selling in a very 

large world market for yams. 

The benefits from this project (column NEG in the top part of Table 3) 

under these assumptions would be suf.i..:i.ent to pay for this AID project and 
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Table 3. 

YAMS: BE~EFrTS (JSl,OOOs) 
Qo=164,3CO n"-2 Yield change 50\ 
Po .. ,; S 22.; Olton 

'!'<l!ar AcicDt':'on 
1 . 0 
20,·.i14ZeSi 
3 0.0265i14 
.: 0.0422571 
5 0 .• 057!.429 
6 0.0714286 
i 0.0857143 
8 0.1 
9 0.1142357 

10 0.1265714 
j,l 0.1428571 
12 0.1571429 
13 0.lil4286 
1'; 0.lSSn43 
15 0.2 

k 
o 

0.0071429 
0.0142857 
0.0214286 
0.0255714 
0.0357143 
0.0428571 

0.05 
0.0571429 
0.064,2£57 
0.0714286 
0.07857;"4 
0.0857143 
0.0928571 

0.1 

Ass~rni~9 ~=in!inite NEG=CS 

Year Adoption 
1 0 
2 0.0142557 
J O.02e5714 
~ O.O.:nS71 
5 O.C571~29 
60.0E42S6 
7 O.085il43 
S C.l 
S 0.1142857 

100.123S114 
11 0.1428571 
12 O. 15 7l.j :2 9 
13 0.1714286 
14 0.1857143 
15 0.2 

o 
0.0071429 
O.OH2857 
C.021.42€6 
0.028571-1 
0.0357143 
0.0428571 

0.05 
0.0571429 
0.0642857 
0.0714266 
0.0785714 
0.0857143 
0.0928571 

0.1 

NEG 
o 

263'5.059 
5282.6362 
7942.7314 
10615.345 
13300.476 
lS998.126 
18708.293 
21430.979 
24166.183 
26913.90S 
2967'1.145 
32446.903 
35232.179 
38029.973 

NEG 
o 

2628.8 
5257.6 
7886.4 

10515.2 
13144 

15772,8 
1640L 6 
21030.4 
23639.2 

26288 
28916.8 
31545.6 
34174.4 
36803.2 

CS(-2J 
o 

878.35302 
1760.8787 
2647.57il 
3538.4483 
4<\23.4921 
5332.7086 
6236.0978 
714.1. t::597 
8055.3943 
8971.3C16 
9891.3816 
10815.634 

11744.06 
12676.658 

COST'<\ 
5350 
5350 
5350 
5~50 
5350 
5350 
5350 

*Assurnes all costs of project are for yams. 

PS(-2) 
o 

1756.706 
3521.7575 
5295.1543 
7076.8965 
ee66.?841 
10665.417 
12472.196 
14287.319 
16110.789 
17!;l42.603 
19782.763 
21631.269 
23488.119 
25353.316 

Net Ben 
-5350 

-2721.2 
-92.4 

2536.4 
5165.2 

i794 
10422.8 
16401.6 
21030.4 
23659.2 

26288 
28916.8 
31545.6 
34174.4 
36803.2 

COST-
5350 
5350 
5350 
5350 
5350 
5350 
5350 

!-let Bens 
-5350 

-2714.941 
-67.36381 
2592.7314 
5265.3448 
H50.4762 
10648.126 
10708.293 
21430.979 
24166.183 
26913.905 
29074.145 
32446.9C3 
35232.179 
38029.973 

NFV(i=10\)81636.S13 
NFV(i=50\)354.aS222 

NPV 
79505.504 (i=10%) 
237.33445 (i~50\) 
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achieve a rate of return of over 50 percent. The benefits to consumers 

and producers is designated CS and PS, respectivelyp in the table. It 

could also increase exports by over J$30 million by the thirteenth year of 

the project (Column NEG is second section of the yam table). However) there 

~muld net be much increase in consumer benefits for Jamaicans because most 

of the increased production would be exported, and there would be a very small 

decrease in prices. 

Red peas are the most important locally produced bean. Substantial 

quantities of beans are imported but very few red peas. Like yams there 

appears to be a backlog of technology from the lARCs that Jamaica has not 

yet taken advantage of. CIAT has done a considerable amount of research 

on red peas, but Jama.ica has not made much use of CIAT' s germplasm. Thu!) , 

it appears that a program of testing CIAT varieties in farmers' fields has 

considerable potential. Jamaica's official yields were 0.42 tons per acre 

in 1984 ~lile CIA! and national programs in Central America have developed 

varieties that yield over a ton per acre (CIAI I 1983). For the purposes of 

this example, it is assumed that yields can be increased by 10 percent per 

acre by adopting new technology, that aciuption of new technology will start 

three years after the research program starts and that adoption will reach 

10 percent of the red pea acreage by ten years after the new varieties are 

released. In addition, we have assumed that very few red peas are imported 

or exported. The initial values used were 4,731 tons production, a price 

of J$10!lb., supply elasticity of .5 and demand elasticity of -.5. 

The benefits from this technology (NEG in Table 4) are far more 

modest than of yams because the value of beans is far less than yams, 

and the increase in yields is less. However, if we assume the cost of 



)le 4. Red 3eans Research: Costs and Benefits. 

=4,731 P=J~,;lO/lb e=.S n=-.S yield chant]c=lO% 
Year l\dvpt.ion k NEG CS PS COST NET BEN NPV 

1. C 0 0 0 0 267.5 -267.5 5009.4594 {i=lO%} 
2 0 0 0 0 O· 267.5 -267.5 590.2726 (i;;;;)O%l 

3 0 0 0 0 0 267.5 -267.5 129.19631 (i=40%) 
4 0.01 0.002 212.00179 70.67315 141.32864 267.5 -55 .. 49021 
5 0.02 0.004 424.10955 141.3934 282.71615 424.10955 
6 0.03 O.OOG 636.32328 212.16075 424.16254 636.32328 
7 0.04 0.008 840.643 202.9752 565.6670 848.643 
8 0.05 0.01 1061.0607 353.03675 707.23193 106] .0607 
9 0.06 0.012 1273.6003 424.7454 048.05494 1273.(00) 

10 0.07 0.014 1486.230 495.70114 990.53683 1436.238 
11 0.00 0.016 1690.9816 566.70399 ]132.2776 1690.~O]6 

12 0.09 0.010 1911.8312 637.75394 1274.0772 1911.0312 
] 3 0.1 0.02 2124.7067 708.85099 1415.9357 2124.7867 
l4 0.11 0.022 2337.0~n3 779.99513 1557.0531 2337.0483 
J 5 0.12 0.0242551.0158 05].).0630 1699.0294 255].0150 

i 
~ 
0'1 

Red Deans I 

==4,731 P=J$lO/lb e"".5 n=-l yield chzmge=lO% 
Year l\doption k NEG CS PS COST NET BEN NPV 

1 0 0 0 0 0 207.5 -267.5 5013.0947 (i=lO%) 
2 0 0 0 0 0 267.5 -267.5 590.83942 (i=30%) 
3 0 0 [) 0 0 267.5 -267.5 129.46356 li~40\} 

4 0.01 0.002 2]2.01945 10.67315 141.3463 267.5 -55.40055 
5 0.02 0.004 424.1802 141e3934 232~7B68 424.1002 
6 0.03 0.006 636.48225 212.16075 42'L)21S 636.40225 
7 0.04 0.000 848.92559 282.9752 565.9504 048.92559 
8 0.05 0.01 1061.5]02 353.83675 707.67349 1061.5102 
9 0.06 0.012 1274.2362 424.1454 B49.49079 1274.2362 

10 0.07 0.014 1487.1034 495.70114 991.40229 1487.1034 
11 0.08 0.016 1700.]12 566.70)99 1133.t!OB 1700.112 
12 0.09 9.018 1913.26]0 637.75394 1275.5079 1913.2619 
13 0.1 0.02 2126.553 708.05099 1417.702 2126.553 
14 O~ll 0.022 2339.9054 719.99513 1559.9903 2339.985" 
1 !) n. 1 2 0.024 2553.5591 851.10638 1702.3728 2553.5591 

I 
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• 
red pea research is about J$267,500 or US$50!OOO per hear, the rate of 

return to research will still be very high. With these assumptions. it 

comes to over 50 percent. In this case, about Qne-third of the benefits 

go to consumers and two-thirds to producers. 

The final example is winter vegetables (Table 5). Private companies 

sell seed, ~nd there is a small amount of applied research being conducted 

by PVOs and cooperatives. rICA has found in their farming systems' projects 

that farmers have not tried many of the vegetable varieties that are on the 

market. IICA's small program of testing a number of different cabbage and 

tomato varieties against the most popular local varieties yielded immediate 

results. All the tomatoes yielded about the same, but there wail a lot of 

variation in the cabbage varieties. Farmers started using a cabbage 

variety that the IICA team had purchased in Kingston. Its yields were over 

20 tons/acre on farmers' fields compared to 12.6 tons of the variety currently 

used (Ministry of Agriculture, 1986). Discussions with Agro21 offi~ials and 

others also suggested that there is-a need" to screen imported vegetable 

seeds on farmers' fields and to teach them how they can test more effectively 

themselves. On the basis of the experience with cabbage, it would seem that 

10 percent yield increases would be possible from an applied testing program. 

Tomatoes, bell peppers and cucumbers have been used because of availability 

of data and their prospects for exports. Exports of all of these crops 

have been increasing in the last few years. There are some disease problems 

in tomatoes and peppers which may require searching and screening for 

resistant varieties. 

The initial values used were 32,561 tons of tomatoes, 3,083 tons of 

cucumbers and 7,040 tons of bell peppers. Prices were the 1984 F.O.B. 



ble 5. Vegetables: Tomatoes, Cucumbers, Squash, Bell Peppers. 

Ii tial Values Q Yield/acre P/lh{FOI3) e=l n=--2 yjel~· increase=lO\ 
matoes 32561 6.7 1.12 Weighterl yield 6.2905702 () 

Icnmhcrs JOn3 Ii 0.07 Wei <]iltccl pd cc ::: 1.1679]6] 
~ll peppers 7040 5.4 ] .52 42634 
)urce: PolJ ... :--d except cucumber and pepper yields from f'.1inag Farm 

Management Division 

Years l\c]option k=.l*ador NEG CS PS Cost Den-Cost NPV NEG Trade 
1 0 0 0 0 0 250 -250 7280.9989 : 0 
2 0.0142857 0.001.4286 207.7]384 69.237947 138.47589 250 -42.28616 360.0796 207.61490 
3 0.0285714 0.0028571 41S.625~1 138.5418 277.09361 250 165~62541 415.22.995 
4 0.0428571 0.0042857 623.7J~71 207.91157 415.02314 250 373.73471 622.84493 
5 0.0571429 0.0057143 832.04]73 277.34724 554.69449 250 502.04173 830.4599 
6 0.0714286 0.0071429 1040.5465 ]46.8~003 693.69766 250 790.54649 103iL0749 I 

~ 

7 0.0857143 0.0005714 12~9.2~9 116.41632 832.8326 5 1249.249 1245.6899 co 
I 

8 0.1 0.01 1458.1492 4B6.04973 972.09945 1-158.1492 1453.3·040 
9 0.1142857 0.0114286 1667.2471 555.74904 1111.4981 1667.2471 1660.9198 

10 0.1285714 0.0128571 1076.5420 G25.51426 1251.0285 1876.5428 1868.534B 
11 0.1428571 0.0142857 2086.0362 695.3454 1390.6900 2086.0362 2076.1498 
12 0.1571429 0.0157143 2295.7273 765.24244 1530 . 4849 2295.7273 2283.7647 
1] 0.J714286 0.0].7]429 2505.6]62 835.20539 1670.4]08 2505.6162 2491.3797 
14 0.1857143 0.0185714 2715.7028 905.23425 1810.4605 2715.702a 2690.9947 
15 0.2 0.02 2925.9871 975.32902 1950~656 2925.9871 2906.6097 
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prices of J$1.12/lb. f01:" tom·'Hoes , J$.87ilb. cucumbers and J$1..52 for bell 

peppers. A sU{Jply elasticity of 1.0 t.Jas used and a demand elasti.city of 

-2 or infinity. It 1s assumed that adoption will start the next year after 

trials start and that the cost would be about J$250,000. 

As with the other examples, the rates of return to vegetable research 

are very high. The rate of return on the vegetable research would be over 

.50 percent, If we assume that all of the connnodity j.s consumed internally 

and that demand elasticity is quite high (-2), then about one-third of 

the benefits go to consumers ,hld two~thirds to producp.rs. If we assume 

all of the incre~sed output is exported, an additional J$2.5 million 

foreign exchan.ge would be earned through exports (column designated NEG Trade 

in the table). 

The total benefits from these three subprojects are displayed in 

Tablf:; 6. The benefits have been displayed .. based on when the contracts for 

these three groups of crops would be started. The total co'st of the 

project 1s US$l million a year over seven years. This table indicates that 

the research in these commodities alone will more than pay for the proposed 

research program. The rate of return to thi8 project, even if it only 

affects these crops, will be over 30 percent annually. The assumptions 

made about benefits in these crops have been conservative also so that this 

would seem to be an lmderestiruate of returns. We have done some sensitivity 

analysis. The results are most sGtlsitive to the assumptions about the 

size of the yield change and when the reseaL-eh benefits start to be achieved. 

If the yield estimates are eu t in haH for these thrE!e crops, the internal 

rate of return would still be also 20 percent as the last column in this 

table shows. 

An additional benefit from research is increased export earnings. 
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Table 6. Costs and Benefits From Agricultural Research Project. 

(J$millions) 
Yl\MS RED PE1\S VECETAELES COSTS NET NET DENS 

BENEFITS r.moJ 
1 5.35 -5.35 -5.35 
2 5.35 -5.35 -5.35 
3 5.35 -5.35 -5.35 
4 2.6 5.35 -2.75 -".05 
5 '5. 3 0.2 0.2 5.35 0.35 -2.5 
6 7.9 O. 4 0.4 5.35 3.35 -1 
7 10.5 0.6 0.6 5.35 6.35 0.5 
8 13.1 0.8 0.8 14.7 7.35 
9 15.8 1,,1 1 17.9 8.95 

10 10.4 1. 3 1.2 20.9 10.45 
11 21 ~ ,. 

..L • :> 1.S 24 1 '-
12 26.3 1.7 1.7 29.7 14.85 
13 28.9 l.9 1.9 32.7 16.35 
14 31.5 2.1 2.1 35.7 17.85 
15 34.2 2. 3 2.3 38.8 19.4 

NPV with i=lO% 58.727331 16.3406~5 
NPV with J=20% 15.618535 -1.833016 
NPV with i=30% 1.4856198 
NPV with i=:40% -3Q420015 
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ALLOCATION OF RESOURCES 

The most efficient allocation of research resources between commodities 

is to allocate money so that the net benefit of investing another dollar in 

research in any commodity is equal. If the technical change from one 

dollar of research in each commodity is assumed to be equal, and the goal is 

to maximize the social benefits of research, then one should allocate 

research resources roughly according to their share of the value of output. 

This rule of thumb is widely used as an initial way of deciding whether 

research resources are allocated efficiently or not. If the country has 

other goals like improving income distribution or maximizing foreign 

exchange. then the allocation of resources has to be modified. 

The current allocation of research resources is not available from 

the govern~~?t of Jamaica or AID. The most recent study ~mich surveyed 

agricultural research and extension resources was the 1978 study by the 

University of Kentucky. Their data is found in Table 7. The research and 

extension data are summarized into three major categories in Table 8. 

They indicate that the traditional exports have far greater shares of 

research resources than their share of agricultural output. Domestic 

crops receive far less than their share of output. Conversations with 

knowledgeable Jamaicans and United States experts (Maner and Rachie, 1985) 

indicate that the situation has probably gotten worse since 1978. 

Research budgets of traditional exports have kept up with inflation or 

declined ~lightly while there has been a dramatic decline in domestic crop 

research due to the budget problems of the Jamaican government. The 
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• 
Table 7. Major O~g~%Atiou Uuits Engaged in Agri~ulcural Resear~h 

and Research Personnel by Lavel of Training, 1978. 

....... .. II 
:::::m __ il .. :::ilI 

O't'$an.1zatiotl Ph.D. ~.S. B.S. L.B.S. Total 

Banana Board 3 1 1 16 27 

CARD! , S 7 14 

Coconut Board 2 '" 13 . 17 " 
Sugar Research lnstituce 1 4 5 11 31 

Scientific Research Council 2 6 7 U 27 

Tobacco !nd~stry Control 1 1 2 
Authority 

Minis t-:-y of Agric".ll::ura: (2 ) (15 • .5) (21. 5) (24.5) (6.1.5) 

Crops 1 9 10 
Soils 0.5 0.3 0 . .5 1.5 
Fot'es~ry 1 2 6 9 
Livestock 2 2 5 5 14 
Plant Protection 11 5 13 29 

Iotal 8 30 • .5 48.5 94 . .5 181.5 

Note: T..nior:n.ar:ion derived from personal int:.e~lie~$ and W"t'i::en 
questionnaire. This :able tends to QVere9cimace persoon~l 
~~gaged in agricultural research to so~ degree (par~icularly 
in plant Pbotee~ion ~d livestock) becau$e some of the 
activities carried out by the st.aif are l.argaly service and 
develo~menca1 rather than truly reseabch. There is an off-
set ting uncleres bi.:n.at.ion due co ehe fa.ct: th;at some agricu':'.:.n:'al 
research is conducted by ehe University of ~e west !~dies 
(Hona), but infor:D.ation \las aot prc'Vi..cied.. for inclusiou. There 
is also some research act:i,V'i;y car-::iad out by priva.te cn:g:wiza
tions such as Al~~, Pioneer, e~c., but the~r york is 1~r6ely 
de.,elo~mental, and comparable data "Jere noe ob tallled regarding 
their research ac:ivities. 

Sourr~: University of Kentucky, 1978. 

== .. 
Total 
R~search 

Budget 

431,684 

120,000 

364.607 

219,109 

810,000 

19,000 

7~0,OOO 
53 0 570 
15,000 

1»235 9 275 
321.052 -

4.339,297 
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Table 8. Allocation of R~sear ~h and ExtenGi~n Res0urc~ s. 

~.- .------------ , ~.~-~ --.-.~.-.- .--.----.. - - -
Research(1978) E~" I e~" ./ ,-" I 1 ., 8) ~. I ~ • ,11.01 \ . ~ Value of Ou t p : ':. 

%$ .~ % ( 980) 
. __ .,,-----_._-- --

Tradi 'donal 
Exports 44 56 40 39 17 15 

Domestic 
Crops 

Livestock 

22 

34 

24 51. 

20 9 

52 53 S5 

9 30 30 

Sources: Traditional e~PQrts research includes bananas, coconuts. sugar 
and tobacco, domest:ic crops includes crops and soils and livestock 
is livestock from Table 7; extension is from Kentucky and value of 
output is from the Statistics of Jamaica. 
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al1o~at1on oi ex~ension resources in 1978 is also ahm~ in Table 8, Like 

research export ('rap, extension has IDore than ir.5 share ()f output. Domestic 

cr1pG he"e .;bout their SharE! of extension, but livestock hi<\s less than its 

'>,.U<!. Since 1978, domestic crop extension budgets and services have 

decl ined dram.::; t:ically. 

In Jamaica, if the goal is to maximize foreign exchange, then the 

rule is very similar to our rule of thumb. Jamaica is basi-cally an open 

economy which can import or export almost any agricultural product it 

produces. Research on most "domestic crops" would either reduce imports 

or increase exports by about the amount of the increase in output due to 

research. Thus, the value of the commodity - using world market prices -

-would still be an appropriate measure of the :i.mportance of doing research 

on that commodity. 

Major differences in the technical potential of research in Jamaica 

appears to be quite likely since they have apparently not taken advantage 

of the technology from the IARCs in a number of crops. Adjustments may also 

have to made for differences in the availability of scientific manpower 

with expertise in a particular cOmL~odity. This violates the assumption 

that a dollar spent on research in any commodity will produce equal changes 

in technology. Traditional export crops like bananas and sugarcane do not 

appear to have as much potential because they have had access to the best 

technology in the w·.Jrld through multinationals like United Brands and Tate and 

Lyle. Therefore, it seems unlikely that there is available technology 

that has not been imported or adapted. This implies that more resources 

should be shifted to crops with more potential which, in the Jamaican 

context, appears to be domestic crops like yams and beans and pasture3 
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" which arp. an input into livestor:~ production. This reinforces the implication 

fOi' more research effo.: ~n domestic crops which COffi'2S from examir.~:1g t.he 

vslut? of the differen u?s of cot1lli1odities. 

To set research l'- ~ _, ... ri tins, two types of information are needed. First. 

technica.l information on (a) the potential impact on crop or livestoc.k 

productivity or quality, (b) the probability tl::'it the proposed research will 

actually produce the ~roductivity and quality change, and (c) the cost of 

the research. The !:>econd type is economic and social information about the 

adoption of the new technoiogy, the va!ue of the technology if adopted, 

and the political and social goals of society. Thus, planning needs input 

fr.om physical and social scientists, In addition, planning ne'.:!cis input from 

scientists, farmers and businessmen outside of the research institutions to 

ensure that the assessment of the physical and social scientists is 

rea!..i~: tic. 
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Annex E 
Institutional Analysis 

THE IMPLEMENTING AGENCY: JADF 

The most feasible organization to implement the project is the 
JADF. Created and supported through P.L.480 sales proceeds and an 
AID Grant of $1.5 million, this private non-profit foundation 
exists to provide loans and equity financing to agribusiness and 
aqroindustry firms. Agricultural research is al[~ady included in 
the mandate of the JADF, which is in fact already pursuing a few 
activities, albeit small, in this field. The project would simply 
provide JADF with the additional fundinq necessary to bring on the 
required staff and to finance the other project activities. 
Members of JADF' s Board could conceivably sit on the RA.C as well, 
but given the more defined focus of the RAe, representatives from 
a different constituency would be preferable. 

Durinq Project development, the Mission examined th~ feasibility 
of several alternate approaches regarding the implementing 
aqency. In addition to channelling the funding through JADF, 
these included the foll.o\\linq: 

Channel the funding to a PVO established expressly as an 
autonomous research organization. Although this would ensure 
that adequate attention is focused on the issue at hand, the 
actual establishment of the PVO and the necessary initial 
period of time needed to move through the learning curve could 
impede the timely implementation of the p~oject. 

Channel the funding through Agro 21. This approach has 
several disadvantages, most notably the goals and focus of 
Agro 21 and its planned limited life span. It was set up to 
be a fast response mechanism to mobilize investors in the 
agricultural sector, and their mandate would not seem to be 
compatible with the longer term needs of the research 
subsector, particularly with respect to institutionalization 
and the permanent establishment of a research coordinating 
body. 

Channel the funds throuqh one of the existing commodity 
boards. Although this is in line with the proposal put forth 
by the PIOJ for NARDI, there are several disadvantaqes. These 
include the probability of research not receivinq high 
priority vis a vis the board's other interests and the 
probability of discrimination by the board in pursuit of its 
own research interests to the detriment of necessary research 
in other areas. 
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ChCl .... lel t.ne funds throuqh an OPG to an existing US 
organization that specializes in the institutionalization of 
research development, if such an organization with a proven 
track record were available. However, this approach would 
increase the administrative costs significantly and reduce the 
funding availaL .e for direct research activities. 

Backqround: The JADF was created with A.I.D. financial support in 
January 1984. Its basic purpose is to provide financing to 
agricultural businesses, as part of a larger effort to strengthen 
the private sector and help develop Jamaican agriculture. Its 
bylaws list seven specific objectives, which are generally related 
to its basic purpose: 

To initiate, develop and promote agriculture and aqribusiness 
in tlH:: broadest sense f and to advance projects wh ich 
complemL~~ :~maica's aqricultural strength. 

To promote, develop and advance the involvement of the private 
sector in agriculture, agroindustry and aqribusiness. 

To develop aqroindustry and agribusiness, introduce new 
products and develop markets to promote the Jamaican economy 
and benefit Jamaica's foreiqn exchange by incr~asing 
production to satisfy domestic food needs and to increase food 
exports by Jamaica. 

To promote economic and community development in agriculture~ 
to develop new investments; to develop new markets for new 
agricultural production. 

To promote and develop systems for collection, distribution 
and sales of agricultural products. 

To introduce new technologies into Jamaica's agroindustry and 
agribusiness. 

To promote self-sufficiency in dairy products. 

The Foundation is financed throuqh P.L. 480 commodity programs in 
dairy products: butter, cheese, and milk powder. The JADF 
receives these products, sells them to local firms for processing, 
and uses the revenue to finance itself. However, it plans to 
become self-financing from its loan portfolio in the medium term. 

In 1985 r it received approximately US$4 million through P.L. 480. 
JADF projects to increase its staff from 11 to 16 this year. It 
is headed by a Director, Keith Roach, who has a background in both 
finance and agriculture. Dr. Roache has a Ph.D. in animal science 
from McGill University and has aC3demic experience in his field. 
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While the JADF has given a few small qrants related to research, 
and its clients miqht be potential beneficiaries of future 
research, the central thrust of the organization at present is 
clearly not research. 1n terms of its financial backing and legal 
status as a private sector, non-profit institution in agriculture, 
however, the JADP is quite similar to the type of organization 
needed to establish a firm footing for national agricultural 
research. 

THE GOVERNING BODY: RAC 

~yiew! The main policy advisory body of the research proqram 
will be the RAC, composed of members from farmers' orqanizations, 
educational institutions, international and national research 
groups, and other agricultural interests. The selection of 
manbers of the RAC, along with the selection of the PD, are the 
crucial decisions that will determine whether an apolitical, 
private sector, results-oriented research program is possible. 

The RAC is the single most important element in the process of 
building a constituency for research, and for ensurinq ~hat the 
research undertaken is appropriate, needed, and will be used. 
Members of the RAC will be able to provide, throuqh subcommittees 
when appropriate, expertise in developing research priorities. 
Members will in effect serve as linkages between agricultural 
institutions represented on the RAC and the research program, 
providing feedbacl< crucial for assessillg the quality and 
applicability of the research, and conveying research findings to 
their institutions. 

E~~ablishin9 the RAC: 'rhe following steps may be useful in setting 
up the RAC: 

(1) A temporary group will be set up whose members represent 
prestiqious researchers (international and Jamaican) and Jamaican 
agricultural interests. This "Selection Committee" will select 
the members of the RAC. The process of determininq the 5-11 
members of this Selection Committee is an important one in which 
AID should work closely with JADF. AID should formally solicit 
recommendations for Selection Committee members in a systematic 
waYf through letters and discussions of the project. While 
representatives from particular groups will undoubtedly suggest 
members of their own organizations, they should be asked to cast a 
wider net and indicate people outside their own organization who 
would competently support a new initiative in agricultural 
research. In this formal solicitation process, groups or 
'ndividuals who probably would not be represented on the RAe can 
·e asked for recommendations if they are thought to have special 
~nowledge of or interest in Jamaican agricultural research. This 
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miqht illclude American university groups who have worked in 
J~~aican aqriculture (for example. the University of Georgia in 
conjunction with their Peanut CRSP, and the University of Florida 
because of their research ties), outside consultants who have 
worked in Jamaican agriculture, firms such as Pioneer Seed, and a 
broad range of other people in Aqro-21, credit institutions, input 
suppliers and processors, etc. 

It is important that this process be consensual and participatory, 
and create the realization that the success of the research 
initiative will rest on the RAC members' abilities to serve well. 
They will not simply be lobbyists for their organization, lookinq 
eagerly at a new AID source of research money. 

The Selection Committee should represent diverse constituencies, 
but all should have some qeneral commitment to the research idea 
beyond whatever special interests they represent. Because the 
research prvy r all, intends to bor row heav i ly f:rom the lARCs, one or 
mere representatives should probably be among the members of the 
Selection Committee. Of chief importance might be ClP; not only 
is it located in this hemisphere, it concentrates on potatoes (and 
now sweet potatoes as well), crops of some importance to Jamaica. 
PRECODEPA, a research network in potatoes loosely affiliated with 
CIP, might be a candidate. CIAT and ClMMYT are other 
international centers which might be represented. CAROL, given 
its strong presence in Jamaica, and its able leadership, should be 
among the members of the Selection Committee, as probably should 
CATIE. IICA and lITA, both having research programs in Jamaica, 
should be considered as potential members. If the Caribbean 
Agricultural Network Project has been implemented by the time of 
Relectjng the members, a representative from it miqht be hiqhly 
appropriate. Internationally respected scientists and research 
managers should also be included, for the expertise they brinq to 
developing research proqrams. 

The Selection Committee may include important government 
officials, but these should clearly be a small minority. 
Nonetheless, the MOA Director of Research, the head of BodIes 
Experiment Station, directors of agricultural boards (Coconut, 
Cocoa, etc.), the Director of Extension y the head of the 
Scientific Research Council, and scientists affiliated with other 
government programs should be considered. 

In addition, educators with a strong research orientation from the 
UWl, from the COA, or other schools which Jamaicans attend should 
be considered. 

To a lesser degree than the above, the group may want to consider 
those allied with agriculture but with less direct interest or 
expertise in research: input suppliers, processors, and exporters. 
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(2) As part of this process, informal one-on-one and small group 
discussions should be initiated to begin the process of thinning 
out the lists of candidates. It might be useful to informally 
develop a small workinq group consisting of an AID person and 2-4 
other people who are knowledgeable about and committed to 
agricultural research and development and who do not represent 
special interests which might benefit from the research program. 
This group can draw up the final list of membership for the 
Selection Committee. 

(3) The Selection Committee will act as an interim RAe. They 
will meet in a general assembly and select the regular members of 
the RAe using the following guidelines: 

There shall be 15 to 21 people on the RAC. 

Seats should be assigned to persons with desired 
qualifications, not to representatives of particular 
insti.tutions. 

However v given the private nature of the research program, the 
participation of organizations belonqing to, or controlled by, 
the public sector should not exceed one-fourth. An 
ill.ustrative list of the members is given below. 

When nominating new members, a representation and balance 
similar to those already existing should be sought among the 
general cateqories of public insti~ution. producers' 
association, private enterprise, educational institution, and 
international research qroup. 

DC 1. Small farmer (££~PS): through .Jamaica Agricultural Society 

DC 2. Small/medium farmer (livestock): through Jamaica Livestock 
Association 

DC 3. Consumers: through the National Consumer League 

DC 4. Extension: Head of MOA Extension or his designee 

DC 5. Marketin9~ person should be knowledgeable of both internal 
and external markets. 

De/s 6. Credit and finance: representative of the national 
agricultural bank 

DC/S 7. Aqro-industry: representative of an important industry, 
particularly processing 

DC/S 8. Non-traditional crops~, representative from Agro 21 
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R/S 9. Aqr~cultural researcXl":. Head of MOA Research or his designee 

RIS 10. Sugar }-ndus t£.Y Resea~_ch Ins t i tu te: representa t i ve 

RIS 12. Other commodity boards: representative by rotation, mainly 
f rom the Banana f Cocoa-; C i tnl s or Cof fee Boards. 

R 13. Agriculture Education: representative of the 
OWI/Agricllltllrar College 

RIS 14. PO (ex-office): orqanizer and convenor of meetings 

R/S 15. Observers: non-voting representatives of donor agencies, 
co-opted participants r and researchers (including research 
program management staff). 

DC = direct client or user of research 
R :: Researctl 
S = Supporter 

To provide continuity, their terms of office should be six years. 
To ensure stability, reelection of RAC members should be staggered. 
Therefore revery tvlC' year s, in the annual meetinq of the RAC, the 
members will be elected by thirds. Outgoing members may be 
reelected. The determination of the initial two-thirds to be 
renewed will be made randomly. Outqoinq members will not 
participate in the deliberations and votes for their positions. 

Duties of the RAC: Members will be expected to attend the annual 
General Assemhiy-meetinqs and participate actively in them. The 
specific tasks of the RAe will include: 

To discuss, modify and approve the annual workplan and budget 
presented by the PO throuqh the Executive Committee. 

To discuss and approve the financial balance sheet and 
reports presented by the Executive Committee, RAe 
subcommittees, and the PD. 

To interpret regulations and bylaws of the research program. 

To establish the general policy of the research program. 

To elect the members of the Executive Committee and other 
subcommittees they may choose to establish. 

To elect new members to the RAC. 

To approve and modify, as necessary, internal requlations. 
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The Executive Committee: ~he Executive Committee, selected by the 
HAC from among its members, will include a Chairman, an Assistant 
Chairman, and four other members. The PO of the research program 
\'/i11 act as Permanent Secretary to the Executive Committee and \+/i11 
have the right to vote. 

The membership of the Executive Committee should be chosen bearing 
in mind the composition of the RAe. They will be elected by the RAe 
for two years. 

Generally, their duties will include: 

When recommended by the PO, to discuss v modify, and approve 
contracts, grants, and other proposals. 

Approve, when necessary, minor modifications to the Annual 
Work Plan and Budget as proposed by the PD. Substantial 
changes (more than 20% of the workplan or budget approved by 
the RAe) should go back to the RAC, in Extraordinary Session. 

To be informed by the PO of implementation problems, and make 
recommendations. 

To be adequately informed of the operating plans and budgets 
approved by the RAC and to provide follow-up. 

To authorize external evaluations of the programs. 

Members will not be paid v but the RAe can setup regulations for 
reimbursable expenses following AID guidelines. 

RELATIONSHIP BETv-JEEN 'rHE JADF AND THE RESEARCH PROGRAM 

Potential Benefits of a close linKage: JADF has been legally 
est.ablished as a non-prof1t organization in agriculture. If the 
research p~ogram is established under the aegis of JADF, it will not 
have to go through all the hoops of legalization as a separate 
institution. 

The JADF works directly with agricultural clients, many of them 
farmers. One of the chief problems of traditional agricultural 
research has often been that it is not appropriate for farmers. The 
JADF, because of its close ties to its clients, can provide an 
important feedback mechanism to keep the research effort relevant. 

JADF has competent leadership and staff, providinq a strong 
qdministrative haven for a new program. 
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Potential Problems of hav~~g ___ 92es~l~xch .i:.roqram within JADf..: There 
is a potential for conflict between the qoals of the JADF 
development banking program and the research program. First, the 
overall objectives of the two groups are not the same. Agricultural 
research is basically a scientific endeavor to provide needed 
technology to Jamaican farmers. This purpose overlaps with one of 
the seven objectives of JADF ("to introduce new technologies into 
Jamaica's agroindustry and agribusiness"), but is different. since 
the JADF focuses on improvinq aqricultural productivity, rather than 
0n research in processing, marketing, etc. 

Also, the mandate of the JADF is structured to favor particular farm 
groups: the dairy industry especially and agroindustry and 
agribusiness. A research program, on the other hand, needs to be 
based on a thorough economic understanding of where productivity 
gai~s are likely to be highest for the country, leading to improved 
farmer income, and an improved balance of payments position. 
Therefore, the client groups of each project are likely to be 
different. 

Although the Director and one other staff member have Ph.D.s in 
agriculture, the JADF, as an institution, lacks depth of expertise 
in agricultural research, a significant di3advant3ge for 
implementing a project in research. Particularly in the present 
Jamaican context, agricultural research planning and implementation 
are extremely complex. Whatever administrative strengths the JADF 
may offer, in terms of the substantive expertise in how to develop 
and manaqe a research effort, particularly the unique approach of 
"contract research~ envisioned in the project, it offers no real 
advantages over the other implementing agencies considered. 

Furthermore, while the JADF is non-profit v it is concerned that each 
loan be viable; its mentality is quite properly that of a venture 
capital firm. The appropriate attitude towards aqricultural 
research is quite different. While benefits overall can be 
extraordinarily high (usually higher than any other investment in 
agriculture), research is a long term probability game. To adopt 
the short term perspective of a bank will lead to failure of the 
research/adoption endeavor. 

There is some risk in addinq a significant new element to the JADF. 
The JADF is a new organization, expanding rapidly in terms of 
staffing and new activities. One of its strengths lies in its well 
understood purpose. Manaqerially, it is possible to measure its 
successes in terms of that purpoGe. The staff is trained to work in 
agricultural finance. As In Search of Excellence and many other 
books on business development suqgest, organizations can be hurt 
badly by acquiring new purposes and activities that are only 
tangentially related to their oriqinal ones. 
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While in the long run JADF clients should benefit from a better 
research system, there is no direct immediate benefit to the JADF of 
acquiring the responsibility for developing a national research 
proqram. 

Recommendations Towards a Solution - Relationshies: The research 
program has minimum requirements of autonomy that must be met. 
These include: 

(1) The institutional integration of the research proqram into 
the current structure of JAOF is expected to take this form: 

l 
t _ _ _ 

C JADF I 
Board ---",,-------

r-RAC 
- - - -JExecutive 

Committee 

Research 
PO 

JAOF 
Managing 
Director 

(2) The RAe will be selected by the Selection Committee 
independently of the JADF: however the members of the 
Selection Committee will have been jOintly selected by USAID 
and the ~lADF. 

(3) USAID will retain approval of the PO, the APD, and selected 
other staff contracted by JAOF. 

(4) Appropriate individual JADF Board members may sit on the RAC 
on the basis of the same criteria for selection of all RAe 
members. The JIWF Board will provide guidance to the RAC 
Executive Committee with respect to financial and 
administrative procedures: however, JADF will not influence 
(except as a RAC member) the decisions of the research 
program with respect to research priorities and determination 
of contract/grant recipients. Nor should the JADF be 
expected to "implement" the research effort, since it does 
not have the necessary personnel expertise. 
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Recomm~~dations Towards a Solution - Areas of Collaboration: The 
autonomy requirements to maintain a viable r~sea[ch effort are 
great, but there are significant opportunities for working 
together. As an implementing agency, the JADF can supply the 
administrative support necessary to the project. This might include 
the sharing of facilities, the use of JADF financial expertise and 
services, computer facilities, and/or the full time use of an 
accountant. JADF could find and supervise support staff and 
services. Finally, individual members of the JADF Board and JADF 
management, if made members of the RAC, can provide support for 
research activities and be an effective liaison between research 
users and the research system. 

In sum, cooperation between the development banking program of JADF 
and the research program is highly desirable, but both need to 
remain essentially autonomous if each is to achieve its potential. 

RECOMMENDAT IONS ON INVOLV ING 'l'HE .RAC IN FUND RAISING 

The long term success and survival of the RAC and its research 
program will depend on its ability to broaden the funding base. 
This in turn will depend on the initial success of the project in 
meeting its goals and in establishing good rapport with the agencies 
and donors involved. Ultimately, the GOJ should recognize the 
advantages of implementing agricultural research through an 
autonomous institution and become a major contributor. However, the 
management and RAe should plan from the outset to broaden the RAC's 
resource base. 

The first step toward involving other donors will be to keep them 
informed and solicit their comments during the initial development 
stages of the project. During the activation phase of the resear~h 
program, principal donors should be invited to participate as 
observers in RAC annual meetings. On appropriate occasions - ego 
every two years - the RAC should orqanize special meetings with 
prospective donors to review program development and discuss future 
needs. At these meetings donors may be approached about 
possibilities of core program fundinq and/or support for specific 
projects. This should be an attractive prospect when donors realize 
the RAC represents a credible and responsible institution capable of 
efficiently managing resources. 

Another possible solution to this problem which should be examined 
the establishment of a perpetuating endowment based on income from 
capital derived from outright donations or sales of PL 480 
commodities (e.g. wheat). Such an endowment amounting to about 
US$10 million and providing an annual disposable inco~e of only 
$600,000 to $800,000 would continue the function of the research 
program in perpetuity. Few alternative uses for these resources 
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would match the long term benefit of providing a reliable source of 
funds for agricultural resear~h in Jamaica. 

An endowment will ensure that research proqrams can be planned over 
several years, an absolute essential if much is to be accomplished. 
It gives freedom from short term alterations in the political 
system, and ensures that political considerations will not dominate 
research programs. It is feasible, using the P.L. 480 proqram and 
an alliance with the JADF. Clearly it is to be hOp~d that the 
government will in the long run cooperate with the research 
priorities and programs established through this project; and qive 
its own research resources to further them. The joint funding that 
might result from this effort would be a path-breakinq opport~nity 
to renew and revitalize aqricultural research in Jamaica. 

GOP in Agriculture for 1985/85 was about $194 million (US) I about 
9.7% of total GOP. FAO and ISNAR recommended that a national 
research system be funded at the level of 1 to 2% of GDP in 
agriculture. That would argue that for Jamaica the research budget 
should be between $1.94 and $3.88 million (US). Considering the 
high proportion of the Jamaican labor force active in aqriculture, 
the qoal should probably be towards the ~igher figure. In setting 
out the endowment, the goal should be to work towards the FAO and 
iSNAR figure. 
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Annex F 

Env_!.~ent~_AssesSm!i'Il~ 

INITIAL ENVIRON~1EN'I'AL EXAMINATION 

Project Loca~ion 

Project Title 

F\Jnding (LOP) 

Life of Project 

lEE Prepared By 

Recommended Threshold 
De;;::ision 

~.' 

Concurr.ence 

Jamaica 
4 

Agricultural Research 

$7,600;000 

Seven Years (FY 1986 - 93) 

James J. 'l'albot 
Region~l Environmental Management 
Specialist/Caribbean 

. \ '. ~~D!~ 
~-~~~-.-

U 

21</n_ 
Date 

Positive Determination Requiring 
Env{ronffi.entalA~ler1t of Pesticides ~ 
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Agricultural Research 
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James J. Talbot 
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" 
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Annex F 
Environmental Assessment 

~B~A~C~K~G~R~O~U~N~D~AN~D_R~A~T~lO~_A_L_E 

Agriculture, employing ca. 40% of the populus, has historically 
played a major role in the Jamaican economy. Traditionally, the 
major portion of agriculture in Jamaica has been focused on export 
crops such as sugar, coffee, bananas, cocoa, pimento and ginger. 
In recent years, even sugar and bananas (major export crops) have 
declined. More recently, non-traditional export crops (includinq 
yams, vegetables, plantains, citrus and mangoes) have increased in 
importance. 

A primary concern of USAID/Jamaica's Agricultural Research project 
is to promote dive~sified cropping systems which will contribute 
to foreiqn exchange earnings and savings. Accomplishment of this 
objective entails (1) private sector investment in non-traditional 
export crops. (2) improvement in agricultural production 
technologies, and (3) development of a coordinated research and 
extension plan among the various Jamaican agencies (public and 
private) now conducting agricultural research and extension 
activities. 

The Agricultural Research project will utilize an, as yet 
unspecified, Research Advisory Council to identify priority crops 
and problems needful of solution. Via special grants and/or 
formal contracts (to public and/or private individuals, 
organizations, national and international institutions, private 
farmers, commodity boards, etc.,) specific adaptive/applied 
agricultural research will be conducted. Thus, it is difficult to 
identify all target crops initially. Scientific personnel 
exchanges, short term training and minor rehabilitation of 
existing facilities will also be a part of this project. 

On-farm testing of production/protection technologies is 
considered a vital ingredient in this project. Immediate 
beneficiaries would be participating farmers and, via the 
"multiplier effect", other farmers who learn basically from their 
farmer peers. Women farmers (comprising ca. 24% of all Jamaican 
farmers and controlling ca. 12% of all cultivated acreaqe) are to 
playa strong role in this project. They perform most weeding, 
share in harvesting and play the central role in marketing of 
local crops. Thus, women are to be of major concern in the 
project's on-farm research and evaluation. 

Among the pest management tactics commonly used are pesticides. 
To evaluate the potential environmental impact pesticides used 
under the Agricultural Research Project may have, an Environmental 
Assessment (EA) was conducted. What follows is the results of 
this EA. 
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ENVIRONMENTAL ASSESSMENT 

To meet its objectives, the Aqricultural Researcn project will 
require some pEsticides for use in research plots, farmer 
demonstrations, and t~aining. This project may propose 
operational pest control programs within which pesticides play a 
major or minor cole. It is AID policy to try and use only 
pesticides that the U.S. EPA has registered for "general use" 
without restriction. In the U.S., pesticides in the q~neral use 
category can be purchased and used without special permits~ By 
contrast, "restricted~ pesticides present high risks to humans or 
the environment. If any restricted pesticide is used in an AID 
project in any way other than small-scale experimentation, a 
training component must be included and protective equipment 
provided. 

A. ?roject Background: 

Project Location 
Name of AID project 
Number of AID project 
project Implementor 
Life of Project 
Fund inq 
lEE Prepared by 

PID Approved by 

B. ENVIRONMENTAL ASSESSMENT 

Jamaica 
Agricultural Research project 
532-0128 
USAID/Jamaica 
7 years (FY 1986-93) 
$7,600,000 
James J. Talbot, Regional 
Environmental Management 
Specialist/Caribbean 
William R. Joslin g Director 
USAID/Jamaica 6/13/86 

Pc lor to disbursement of AID funds into the A$ld.cultura1:uSf!!~~.e£.£h 
Projec~, ~n Environmental Assessment (EA) for pesticides wh~ch may 
be used in the project was required. 

The EA has been prepared in accordance with AlDis Environmental 
Procedures (22 CFR Part 216) of Regulation 16 of the Code of 
Federal Requlations. It describes the pesticides and handling 
methods and sets forth procedures to minimize the adverse effects, 
as specified under pesticide Procedures, Paragral.ph 216.3 (b) (1) 
(1) of Regulation 16. 

In the EA, the term "pest" includes any group of orqanisms -
insects, bacteria, viruses, weeds, nematodes, snails, slugs, 
~irds, rodents, or others - that adversely affect the production, 
~reservation, or use of agricultural plants (including seed and 
plant inq stock) or har ,rested products. It Pest icide" is any 
chemical preparation used to kill, repel, mitigate, destroy, or 
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stop the action of pest populations and includes the followinq: 
(l) insec t ic i.des (to control insects), (2) acar ic ides (t.o control 
mit.es), (3) herbicides (to control weeds), (4) funqicides (to 
control fungi~ molds, etc.), (5) nematicides (to control nematodes 
- small roundworms), and (6) rodenticides (to control rodents). 

1. EPA_~egist:..ration Status of the Proposed Pesticides 

In the USA, pesticides are reqistered by the Environmental 
Protection Agency. The EPA registers a pesticide product in one 
of two cateqories: "restricted use" or "general use". A 
restricted use pesticide is available for purchase and use only by 
pesticide applicators who are certified by law. It presents a 
very high toxicity and/or environmental hazard. A qeneral use 
pesticide, by cor.trast, is available for purchase and use by the 
qeneral public. 

Table 1 shows pesticides available for use in the Agricultural 
Research Project. Three of the proposed pesticides are in EPA's 
restricted use category because of high hazards to users: 

* dimethoate (ROGOR), an insecticide/acaracide, 
* paraquat (GRAMOXONE), a herbicide, and 
u metaldehyde (METALDEHYDE), a molluscicide. 

The followinq summarizes AID's policy concerninq use of such EPA 
restricted pesticides in projects that the'Aqency Finances: 

The user hazards must be evaluated in the Environmental 
Assessment. The EA should indicate the risks and specify 
technical assistance required to mitigate the risks. If any 
restricted chemical is to be used in any other way than 
small-scale experimentation, a traininq component must be 
included. However, restricted pesticides are not routinely 
incorporated into AID projects because of the difficulty 
encountered when larqe numbers of farmers must be trained. A 
preferred alternative is to seek an acceptable cost-effective 
substitute. 

The Pesticide Advisory Council (Ministry of Health) is aware of 
dimethoate, paraquat and metaldehyde hazards and has classified 
them "restricted" pesticides. Such a pesticide is available only 
to certified users. The Agricultural Research project does not 
plan to distribute these three or any other pesticide to farmers. 
Use of dimethoate would be for small-scale experimentation, 
training, demonstrating safe use to farmers, or small-scale 
control programs carried out by project staff. Metaldehyde can be 
used with the restriction that the label must bear the words "this 
pesticide may be fatal to children and dogs or other pets if 
eaten. Keep children and pets out of treated area". For all 
cases, protective clothing will be worn. 



Table 1. Pesticide Proposed for use in Crops Indicated arrl for E):pedmental or supervised use in Crops Which Cannot. he Id,mtified. 
Also Shown are EPA R~:.stration Status arrl Signal Words and Toxicities of Listed Pesticides. 
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Paraauat presently is used widely in Jamaica, and there is no 
Known substitute per se. A partially effective alternative is the 
herbicide glyphosate (ROUNDUP). Use of glyphosate would qreatly 
reduce the hazards (see Table 2 for comparison in toxicity of 
paraquat and glyphosate). Research in Cook Islands (South 
Pacific) has shown that, when mixed with the common fertilizer 
urea, qlyphosate is effective at reduced rates and therefore less 
costly. This AID Project affords an opportunity to test this 
approach in Jamaica and to seek other cost effective alternatives v 
both chemical and nonchemical, to paraquat and other pesticides 
that present hiqh risks. 

This project will sponsor an effective training component on 
pesticide safety and will provide protective equipment and 
clothinq to project staff. In addition, the project will provide 
considerable technical assistance in pesticide management to seek 
safe, cost effective pesticide application techniques. 

Not all the pesticides in Table 1 have been reqistered by EPA for 
use in the U.S. (noted as nnot cleared" under EPA registration 
category). However, the FAa and WHO of the United Nati0ns have 
recommended "residue tolerances" for some of these materials. A 
residue toierancc is the amount (expressed in parts per million) 
of pesticide that may leqally and safely remain in or on any raw 
farm products at the time these products are sold for consumption 
by humans or livestock. Another aspect of this project will be to 
provide assistance in seeking pesticides for use on export crops 
that meet EPA or FAO/WHO criteria. 

One of the pesticides in Table 1 has been issued (or has 
ingredients that have been issued) a so-called "Rebuttable 
Presumption Aqainst Registration" (RPAR) by EPA: 

*captan (CAPTAN). 

The RPAR process is designed to gather information and stimulate 
public debate about a pesticide being scrutinized because of 
adverse effects on human health or environment. If at the end of 
this process the risks are found to outweigh the benefits, the 
pesticide may be cancelled (banned) or greatly restricted in the 
U.S. Section 5 discusses why an RPAR has been issued for captan 
(CAPTAN) . 

2. The Basis for Selection of the proposed Pesticides 

After discussions with USAID/Jamaica staff, Janice Reid and Joe 
Suah (CARDl), F'lorence King and David Ellis (Plant Protection, 
~OA), Patience Dennis and Lester Woolery (Ministry of Health), 
stewart Hansen (Geddes Grant, Ltd.), the list in Table 1 was 
compiled. The pesticides are presently registered for us~ in 
Jamaica, are locally available and are effective. 
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3. Extent to which the Proposed pes~icide Use is Part of an 
Int~grated Pest Management ~ro~~a~ 

Reliance on pesticides alone is expensive and rarely gives lasting 
control. Pests often become physiologically or behaviorally 
resistant to pesticides used extensively. Such resistant pest 
strains offer serious consequences to both farmer and the general 
public. Resistance is most likely to occur in areas where sole 
reliance is placed on pesticides and the use is heavy. 

Experience worldwide has shown that the best way to avoid pest 
resistance and also to increase and sustain agricultural 
production is to employ a variety of control. tactics, including 
biological (predator, parasite and pathogen natural enemies of 
pests), qenetic, physical and legislative. This multi-tactic, 
balanced approach is termed inteqrated pest manaqement (lPM). 

Under lPM, crops are regularly monitored (called "scouting") for 
presence of ~~sts, natural enemies and other factors which may 
influence a decision concerning a control measure. Pesticides are 
applied only if pest populations have exceeded unacceptable 
density levels and there is reasonable assurance that pesticide 
use will be profitable and non-disturbinq to the environment. 

The lPM concept is currently playing a strong role in Jamaican 
agriculture. Multi-tactic approaches can now be found: however, 
much improvement can be made in monitoring programs and use of 
economic injury levels and thresholds. This AID project may 
support some research, training and technical assistance to 
advance IPM concepts and techniques in Jamaica. However, 
development and implementation of lPM will be a lonq term 
undertaking. During the 7 year duration of this project, one 
should see movement toward lPM where pesticides are truly used 
only on an lias needed ll basis. 

4. The Proposed Methods of Applica_~_~J:~~~Availapilit.y of 
Appropriate Application and Safety Equipment 

If pesticides are used, the project would utilize both 
gasoline-powered and hydraulic backpack sprayers. Foliar 
applications would be made primarily with these sprayers, however, 
in some cases, mist blowers would be used. Granular pesticides 
would be incorporated in the SOil, and rat baits would be 
selectively placed in Known rat habitats. Fumigants would be 
dispensed from their small, pressurized containers. 

The project will provide and enforce the use of all appropriate 
protective devices and clothing-face masks, qloves, boots, and 
coveralls - for project personnel who apply pesticides. Agreement 
must be reached with all project contractees or qrantees that the 
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highest safety standards are upheld, and costs for protective 
devices and clothing must be a part of contract/grant budgets let 
by this project if pesticide use is proposed. It is the project 
Manager's responsibility to see that pesticides are transported, 
stored, mixed, applied y and disposed of properly as specified on 
the pesticide's label. He will enforce all recommendations, rates 
and frequency of application, time of application, and the number 
ot days before harvest the pesticide may be applied. Failure to 
meet label standards will be grounds for the project manager's 
cancellation of specific grants or contracts let by this proje~t. 

Pesticides should be stored in their oriqinal containers in a 
facility specifically designated for that purpose. The facility 
should be locked with keys assigned only to authorized personnel. 
A sign readinq "DANGER: PESTICIDE STORAGE AREA" should be posted. 
Pesticides should never be stored near food, animal feed, animals 
or drinkinq water. The storage place should be in an area 
protected from tropical storms and fire hazards. 

Empty containers should never be reused - there is no 
practical method for removing all of the toxic residues 

Liquid containers should be treated as follows: empty the 
container's content into the spray tank, drain in a vertical 
position for 30 seconds. Refill the container 1/4 full, rinse and 
pour into the tank, drain. Repeat rinsinq and draininq three 
times. Use the rinse water in the sprayer. Punch several large 
holes in the container's bottom. Bury the container in a 
designated land disposal site on high ground away from water. 

Containers and small quantities of leftover pesticides should be 
buried in pits in the soil about 1/2 meter deep. Bottoms and 
sides of the pits Should be lined with lime, carbon, charcoal, or 
organic matter such as leaves, straw or other plant debris. Any 
of these materials is a good absorbent and facilitates breakdown 
of the chemical. The pits should be refilled and mounded above 
ground level with the soil. Empty paper containers and bags also 
should be buried in similar burial pits. The project will 
initiate an intensive training proqram in pesticide safety and 
manaqement for project personnel and collaborators. 

5. Acute and Long Term Chronic Hazards, either Human or 
Environmental, Associated with the use of Pesticides and 
Measures Available to Mitigate the Hazards 

All pesticides are potentially hazardous to humans and the 
environment and should be treated with caution regardless of their 
elative toxicity. The potential health hazard depend~J on the 

,oxicity and the amounts swallowed, absorbed or inhaled. The 
relative toxicity of a pesticide can be found by examininq its 
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LDSO value which is the amount of the chemical necessar.y to kill 
50% of the test animal population (usually laboratory rats). It 
is expressed in the weight of pesticide per unit weight of body 
(mg/kg) when swallowed (oral toxicity), absorbed tnrough the skin 
(dermal toxicity) or inhaled. The latter value, inhalation 
toxicity, is usually expressed in parts per million per unit 
volume of air. 

Pesticides with the lowest LDSO valves are potentially the most 
toxic to humans. Ingestion of just a few drops to a teaspoon of a 
pesticide with an oral 1D50 value of less than 50 might be 
sufficient to kill an adult person. An adult would probably have 
to consume 16 tablespoon or 1/2 kilogram or more of a pesticide 
with an oral LDSO of 5,000 before dyiny. However, the 
pesticide's formulation, percentage active ingredient., and other 
factors determine its actual hazard level. Rodenticides (rat 
poisons), for example, have low oral toxicity values but would be 
considered only moderately hazardous to humans because their 
pellet formulations contain only about 2% active ingredients. 

Acute oral and dermal LDSO values of the proposed pesticides are 
shown in Table 2. Acute toxicity results from a severe case of 
poisoning due to a single dose of exposure to the pesticide. 

Table 2 shows EPA's "signal word" for each proposed pesticide. 
These words have been assigned by levels of toxicity and appear on 
the labels of EPA registered pesticides. Table 3 gives criteria 
for signal word designation. Pesticides assigned the signal word 
"DANGER" are highly toxic compounds and are not recommendpd by EPA 
for general use. Materials showing the words "WARNING" or 
"POISON" also present a high potential hazard to the user. 

As noted in section 1, EPA has issued a RPAR against one of the 
proposed pesticides. Captan has been accused of causing tumors 
and toxic effects on the liver and kidney. The RPAR process is a 
continuing activity, and the EPA will not take final action on a 
RPAR pesticide until the process is completed. Ultimate1yu the 
only valid source for information concerning legal use of EPA 
registered pesticides is the pesticide labels. The label should 
always be followed carefully, as this best assures minimum hazard 
to users. 

The proposed pesticides are generally non-persistant and, if usee 
in accordance with their labels, should present no unusual hazards 
to the natural environment (see section 7). The project will 
share with the Pesticide Advisory Commission (Ministry of Health) 
information concerning toxicity of pesticides and procedures for 
mitigating hazards. 
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Toxic i ty of Propos ed Pe§~ ici des 

Common Name 
and 

(Bi'and Name) 

Benomyl (BBNLATE) 
Bti (DIPEL ) 
CaDtan (C.c\PTANj 
Carbaryl (SEVIN) 
Captafol (DIFOLATN~) 
Carbofuran (FURADAN) 
Copper hydroxide (IOCIDE) 
CDpper Dxychloride (CUPRAVIT) 
Coumatet r alyl (R.fS..CUM!N) 
Daconate (nePA) 
~ 1 · '- . fn""r·-) Lfe~tametnrln \ .... ~v! ;) 
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Dimethoa~e CROGOR) 
Fenthlon (FENTHION) 
Fluazif~p-butyl (FUSILADE) 
Glyphcs a~e (ROUNDUP) 
Malathion (MALATHION) 
Maneb (MANZATE) 
Metalaxyl (RIDOM!L) 
Me~homyl (lft~NATE) 
Mevinono s (PHOSDRIN) 
MDnDc~Dt ophas (AZODRIN) 
Oxamly (VYDATE) 
Metaldenyde (METALDEHYDE) 
Paraouat (GR.~a;.OXONE) 
Prooineb (ANTRACOLj 
SDr~ader-Streker (TRITON) 
Thi n.m (THIRAJf) . 
Trichlo~fon (DIPTEREX) 
Werf~rin (~ARF~~!N) 
Zineb (ZINE:9) 

Acute LD~SO 

Oral Dermal 

)lo,oon 

9,000 
850 

5~OGO-6,Z(}C 
11 

IjQCO 
1,,000 

) 10,000 
128-5,000 

170-300 
300 - 400 
170-300 
684-809 

Zl S 
2SS~ ~! 98 

1.490 - 3 1 328 
4.30G-4~900 
1;OOiJ-l~375 

i,990 
669 

17-24 
4 ,, 15 

3-2:$ 
37 

250 - 1,000 
ISO 

spono 

'7~O 
150= 40n .. 

"" 5,200 

)10,0(,0 

10,200 

)10,000 
;:>2,000 

260 - 410 
3,600 

260 - 410 
2,100 

)19 000 
1;680·1,8:!10 

2,420 

4,100 

» 3~ 100 
5~8g0 

57 
35~ 

29 960 
630 

>5 ~ 000 

750r: 

f 2 ~ SOO 

EPA S ig nal Word 1/ 

CAUTION 
CAUTION 
CAUTION or DANGER 
CAUTION or DANGER 
WARNING 
WARNING o r DANGER 
CAUTION 

CAUTION 

WARNING 
CAUTION 
WARNING 
CAUTION 
WARNING 

CAUTION 
CAUTION 
CAUTION 
CAUTION 
WARNING 
DANGER 
DANGER 
DANGlER 
DANGER 
CAUTION 
DANGER 

~{ARNING 
CAUTION 
WARNING 
WARNING 

or WARNING 

or- POrSON 
or POISON 
ot' POISON 

ox- WARNING 

or CAUT!ON 

or CAUTION' 

11 See TABLE 3 for 
in formul~tion (dry 

e~planEtlvn . More than one signal ~or.cl indicates ~ 

?S, li~uid) cr ~er~entage active ingredient. 
dif.f'erence 

i 
P-' 
W 
~ 
I 



Hazard Indicat~rs 

Oral LDSO 

Inhalation LDSO 

Dermal LDSO 

Eye Effects 

Skip Effects 

EPA Signal Word 

TABLE 3 

Toxicity Categories of Proposed Pesticides by 
Hazard Indicator 

11/ 

so mg/kg 
or less 

.2 mg/liter 
or less 

200 mg/kg 
or less 

Corrosi we; 
corneal opacity 
not reversible 
within 7 da.ys 

Corrosive 

"DANGER" 

II 

s tj . 500 mg/kg 

.2-2 mg/liter 

200-2 p OOO mg/kg 

Corneal opacity 
reversible 
within 7 days; 
irritatior. 
persisting for 
7 days 

SeVE! t'e 
irritation.at 
12 hours 

"WARNING" 

III 

500-5:000 
mg/kg 

2.0-20 
lIg/liter 

2,OOO~20,OOO 
mg/kg 

No corneal 
opacity; 
irritation 
reversible 
within 7 days 

Moderate 
irritation 
at 72 hours 

"CAUTION" 

IV 

)5»000 mg/kg 

)20 mg/liter 

)20,000 mg/kg 

No irrita.tion 

f.Uld or slight 
irritation at 
72 hours 

"CAUT I m.ru 

1/ The word "POISON u and also a picture of skull and crossbones a.ppear on the labels 
of EPA rEgistered in Category I. 

I ,... 
VJ 
c..,) 

I 
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6. The Effectiveness of the Requested Pesticides for the Propose~ 
Uses 

The pesticides listed earlier have been evaluated under a variety 
of conditions including those of the Caribbean region and found to 
be effective for the purposes intended in the project. However, 
cost effectiveness of these various materials has not been 
rigorously tested. One of the objectives of this project will be 
to conduct cost/benefit analyses of all inputs. This could likely 
take the form of a specific grant or contract let under the 
umbrella project. 

7. Effect of the Proposed Pesticides on the Target and Non-Target 
Ecosystems 

The pesticides are generally non-persistent and, if used correctly 
and according to their labels, should present no unusual hazards 
to the tarqet or natural ecosystem. Applying higher dosages, 
shrinkinq intervals between applications, spraying during windy 
conditions, storinq or disposinq carelessly or rinsing equipment 
and/or containers in rivers would have harmful effects. 

Most suggested insecticides are toxic to some of the natural 
enemies and bees, especially if applied at hiqh rates. Thus, 
populations of natural enemies and bees residing in treated 
experimental, demonstration or control plots would likely 
decrease. Further, the threat of buildup of genetically resistant 
strains of insect pests, plant diseases, weeds, nematodes and rats 
always exists. 

Some of these problems are unavoidable when pesticides are used 
Minimal adve~se effects result only when gesticides are used in 
combination with other control tactics in an lPM program and when 
users are educated to the hazards and proper use of the 
materials. In cases where pest control is necessary, the project 
will emphasize IPM and pesticide management and, through special 
training on these subjects, foster a more rational use of the 
materials. 

8. Conditions under which the Pesticides are to be used Including 
Climate, Flora, Fauna, Geography, H2drology and Soil 

Jamaica lies ca. 500 miles southeast of the USA and ca. 90 miles 
soutn of Cuba. It is the third largest island in the Caribbean. 
Jamaica is composed of ca. 10,991 sq. km (4,244 sq. miles) and 
possess a population of approximately 2 million people. with 
~uba, Hispaniola (Haiti and the uominican Republic) and Puerto 
~ico, Jamaica forms a group known as the Greater Antilles. 
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Mountains cover ca. 80% of Jamaica's surface t with the highest 
being the Blue Mountains (7,402 ft.). Climate is humid and 
tropical (21-270 C) rainfall is seasonal (April-June, 
September-November) and ranges from 50-150 inches/year depending 
upon location (77 inches/year average). Coastal regions offer 
sandy beaches and several natural inlets. 

Rich soil (70+ soil types) and abundant rainfall make Jamaica well 
suited for agriculture, and agriculture employs ca. 40% of the 
Jamaican populus. Farmers generally have small holdings and 
limited capital. More than 80% of the land in Jamaica can be 
classified as "hillside agriculture", and there are ca. 120,000 
hillside Jamaican farmers. The typical farm and rural family is 
composed of 4.2 persons~ thus, ca. 1/3 of the island's 
population depends directly on the small farm sector. Typical 
crcp mixtures are bananas, scattered fruit trees, assorted 
vegetables, and a subsistence root crop (e.g., yam). Most 
holdings include some fallow land and livestock. 

9. Availability and Effectiveness of other Pesticides or 
Nonchemical Control Methods 

proposed pesticides, as well as others: are available through 
commercial outlets in Jamaica. 

Crop rotation, use of clean (pest free) planting material, 
destruction of diseased crop plants, crop residue destruction, 
biological control and a host of other cultural practices reduce 
pest severity. This project will develop and encourage use of 
these kinds of nonchemical control methods in its programs. 

For example, if a cabbage project is funded, presence of the 
diamond-bacK moth, Plutella xylostella (L) will most likely be a 
problem. Successes of the Commonwealth Institute of Biological 
Control (CIBC, Trinidad) with releasing the parasite, Apanteles 
plutella, against diamond-back moth should be noted. This project 
should establiSh a strong relationship with CIBC and attempt to 
exploit biological control successes. 

Further, demonstration and experimental plots under the guise of 
this project should be comprised of a variety of alternative, 
leqitimate control tactics aimed at evaluation of cost/benefit of 
what will emerge as "options" for ultimate farmer user groups. 
This is a prime methodology for educatinq farmers to concepts of 
multiple and alternative tactics. 
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10. Jamaic~ls Ability to Regulate or Control the Distribution, 
Storage, Use and_Disposal of the Requested Pesticides 

The Pesticide Control Act of 1975 provides for the control of the 
importation, sale, storage and use of pesticides in Jamaica. 
Since 1975, responsibility for this control has fluctuated between 
the Ministry of Agriculture and the Ministry of Health. In 1986, 
the Pesticide Advisory Commission (also known as the Woolery 
Commission from its ch~irman, Lester Woolery) proposed to 
Parliament that pesticide requlation be housed in the Ministry of 
Realth and that a Poisonous Information center be established to 
collect and distribute information on toxic compounds and 
prevention/antidotes. A government chemist, Ms. Patience Dennis, 
is in place. Like many other situations, there is a discrepancy 
between power and enforcement, and, from all appearances, 
enforcement is not currently strong. 

This project affords an opportunity to stimulate more active 
participation of the Pesticides Advisory Commission and to allow 
the Ministries of Agriculture, Health and Industry and Commerce 
(which certifies PCO'S) to begin to work in concert. 

11. The Provisions made for Training of Users and Applicators of 
Pesticides 

Training in IPM and pesticide management for project personnel and 
relevant collaborations will be emphas~%ed. A special training 
course, and necessary follow-up, will be funded in this project. 
Training is detailed in a separate report. 

12. The Provisions made for Monitoring the Use and Effectiveness 
of the Pesticides 

The project manaqer, in concert witn the Pesticides Advisory 
Commission, will monitor use of pesticides in the project and 
insure that they are beinq handl~d correctly and safely. 

Where not already known, pesticide residue analyses will be 
facilitated and actively promoted by the project manager. 
Conducting residue analyses may be made a part of the stipulations 
of any contract or grant let by this project. Such analyses may 
best be approached by working in concert with CAROl, the Ministry 
of Agriculture's Plant Protection Division and the Pesticides 
Advisory Commission. FOCLlS should be made, at least initially, on 
project experimental or demonstration plots. 'rhis will be a vital 
responsibility not only for the food used for local consumption 
but also any that may enter export channels. 

ne primary location for principal contract experimental and 
demonstration plots will most likely be the Bodies Experiment 
Station. These plots will be utilized, where applicable, in the 
"hands-on" portion oE the training course sponsored by this 
project. 
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c. keq~ests for ~dditional Pesticides and/or Information 

if project personnel determine a need for pesticides not in Table 
1 or if they need additional information about the pesticides or 
EA procedures, they should notify USAID/Jamaica. This AID office 
can contact AID'S Bureau of Science and Technoloqy, Office of 
Agriculture (Attention: C. W. Collier) for any needed assistance. 
Before any actual demonstrations to/with farmers of pesticides not 
in Table 1, specific labels and compounds must be reviewed by the 
Bureau Environmental Officer. This, most likely, will involve 
AID's American Association for the Advancement of Science (AAAS) 
Fellows conductinq such reviews. 

D. Contributors 

The EA was prepared by Carl S. Barfield, Professor of Entomoloqy, 
university ~~ Fl~rida, as a Consultant to the Consortium For 
International Crop Protection, College Park, Maryland. The 
following persons in Jamaica were consulted for information used 
in preparing the EA: 

MOA (Plant Protection) 

David Ellis, Head 
Florence Young (also President Jamaica Agromedical Association) 

CARDl 

Joe Suah, Head 
Janice Reid 

AiD 

Mark Nolan 
Leland Voth 

Ministry of Health 

Patience Dennis 
Lester Woolery, Chairman, Pesticide Advisory Commission 

USDA/APHIS 

Ralph Iwamoto (Jamaica) 
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SUGGESTED TRAINl:~G PROGRAM IN rPM AND PES'rrCIDE M.ANAGgMENT 

Rationale 

USAID/Jamaica has approved project Identification Documents 
(PID'S) for two new projects: (1) Agricultural Research (AID 
Project Number 532-0128) and (2) ~illside AgricultuI! (532-0101). 
Environmental assessments (EAls) for both projects have been 
completed. Although the pesticides proposed for use in both 
projects are generally non-persistent and should cause no unusual 
deleterious effects if used safely and according to their labels, 
some pesticides proposed are classified as "restricted" by the 
U.S. Environmental Protection Agency. It is AID policy, when 
restricted use pesticides are proposed for use in AID funded 
projects, that acceptable cost-effective Gubstitutes be sought. 
If no adequate alternatives can be found or if such compounds are 
to be used by project collaborators, AID policy requires that a 
training component and protective equipment be included. This 
document presents the training component proposed for both the 
aforementioned projects. 

The nature of both AID projects is such that grant solicitations 
will be a major mechanism for funding specific research efforts. 
Where advisory panels identify priority needs, and those needs are 
not addressed by in-coming proposals, special contracts will be 
let to address those identified needs. In total u both grants and 
contracts could encompass Jamaican institutions (e.g., Ministry of 
Agriculture), regional institutions (e.g., CAROl), crop boards 
(e.g., the Cocoa Board), private farmers and/or farmer 
organi7.ations. Until the grant/contract process is initiated, it 
is impossible to identify exactly what organizations or 
individuals will be included in the 7 year span of both projects. 

One can safely surnise that, during the 14 project-years 
encompasses in both A1D projects, all of the above groups will be 
involved at some time. Further, individuals in all the above 
categories will be involved in using general and restricted use 
pesticides. Since users of these two EPA pesticide registration 
categories require differential training, a mechanism must exist 
which allows broad initial training for individuals so that they 
become certitied to apply both general and restricted use 
compounds. This initial group should be carefully selected, as 
much as is feasible, to represent all the aforementioned 
categories of grantees/contractees. This might best be 
accomplished via an AID sponsored training session where expert 
trainers, in concert with selected Jamaicans, are brought in to 
~onduct an intensive course -- one that will result in course 
)articipants being classified as "certified applicators". This 
initial cadre of certified applicators could assist in training 
and practical demonstrations in future training courses. 
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Followirg the initial, intensive training course, there will be 
need for institutionalizing training within Jamaica. Such a 
training unit for lPM and Pesticide Manaqement could be provided 
technical assistance and backstopping via AID funded foreign 
technical assistance. Therein, the Jamaican training unit could 
develop tailor-made training modules to be offered "on demand". 
The two current (and future) AID projects could then be afforded 
the opportunity to put covenants in each grant or contract funded 
saying, in etfect, "any individuals in this p!oject using general 
and/or restricted pesticides must agree to participate in the 
training offered at (to be named)". This mechanism would allow 
tne to-be-identified Jamaican training unit to tailor-make 
training for (individuals in) agencies and/or farmers 
participating in the two AID projects. Length of training and 
intensity will, of course, depend upon whether individuals want 
certification as users of general or restricted pesticides. Mode 
of training must be compatible with trainee education and literacy 
levels. Thi~ tailored, "on-demand" training would appear to be 
the most appropriate avenue to support required training in the 
two AID projects targeted here. Once institutionalized and 
functional, such a training unit could serve Jamaican agriculture 
far beyond the scope of the present two projects. This training 
proposal addresses both the initial training course and the 
institutionalization of IPM and Pesticide Manaqement training in 
Jamaica. 

Certification 

The ultimate purpose of training is to produce card carrying, 
certified pesticide users who have underqone appropriate training 
in route to certification. The proposed initial training course 
(see later sections) will utilize written and practical exams to 
evaluate participant comprehension. It is suggested here that an 
averaqe score of 75 be required before certification is awarded. 
AID/Jamaica may even want to consider an averaqe score of 80 being 
necessary. 

AID/Jamaica and utilized experts cannot legitimately certify 
Jamaican pesticide applicators. Currently pest control operators 
(PCQ's) in Jamaica are certified by the Ministry of Industry and 
Commerce. These certification individuals accept advise and 
council from the Pesticides Advisory Commission. Both the initial 
training effort and subsequent institutionalized training must 
make the appropriate Jamaican officials aware of the course 
content and evaluation criteria beinq proposed. The ideal 
situation would be for the Jamaican Government to approve AID's 
training effort and accept its qraduates as certified applicators 
of pesticides in Jamaica. All participants in proposed traininq 
courses who perform successfully should be provided "certification 
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certificates" and added to any Government of Jamaica master list 
of such qualified applicators. Consideratioii must be given to any 
stipulations requiring refresher courses to retain certification. 
It is suggested here that a short refresher course for 
re-certification be required every 3 years. 

Initial ~raining: Who Pa[ticipat~s? 

If specific grants or contracts are awarded before the initial 
training session, some of the participants in the inauqural course 
will be identifiable. In any case, a mechanism must exist to 
select the first class of trainees. As no sinqle individual 
likely has sufficiently broad knowledge to make this selection 
process, a committee seems appropriate. 

It is sugqested that the participants selection committee be 
composed of the following individuals (some unnamed here): 

1. the USAID/Jamaica project leader for both AID grants, 
2. Joe Suah, Head, CAROL, 
3. Florence Young, representing both MOA and JAMA, 
4. a representative from the UWI agricultural faculty, and 
5. an innovative, recognized Jamaican farmer. 

While USAID/Jamaica may recognize need to expand or contract this 
list of commi ttee members, the ultimate: group should be small 
enouqh to be functional. Obviously, not every Jamaican 
aqricultural entity can be represented at the onset. 

This committee should be assembled under the cavel of the AID 
Project Director(s) and should undertake two missions. First, the 
participants of the inaugural course should be selected. These 
first students should encompass the broadest possible ranqe from 
Ministry-level employees to farmers. Granted, it may be difficult 
to get farmers to spend 1+ weeks away from the farm, but such 
should be explored. 

The second commi ttee mandate should be to meet formally wi th the 
appropriate Jamaican authorities and seek government-level 
approval for students successfully completing this, and future, 
traininq in IPM and Pesticide Management. Following the inaugural 
course i this cownittee may decide to remain functional and play 
some role in the proposed institutionalized, "on-demand", training. 
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Initial Training: When, Where, How Many? 

When the initial traininq course is offered depends, in large 
part, on when AID actually receives spendable money for both 
projects. Structural, budget and qrant/contract logistics may 
well mean a 6 month+ time laq between project initiation and 
abilities to hold a formal training course. In any event, 1 would 
encourage that the initial course be held as soon as possible in 
order to facilitate production of a cadre of certified 
applicators. This would address EPA's concerns and would foster 
quicker development of the "on demand", tailored training critical 
to project grants/contracts. 

The Ministry of Agriculture's Training Center at Twickenham Park 
would appear to be a good location for the initial course. It has 
12 rooms (with double occupancy, holds 24 people), staffed kitchen 
for 3 meals/day, and is within short distance of Kinqston. Buses 
can be charL~Led for trips to the BodIes Experiment Station or 
other appropriate locale(s) associated with practical field 
demonstrations. 

Primary trainers should be housed at the Twickenham Park Traininq 
Center to facilitate maximum student-trainer interaction. For 
example~ 3 primary trainers at Twickenham Park would still allow 
21 trainees to participate. Local trainers, living in and around 
Kingston, would have an easy commute to give special lectures and 
demonstrations. 

Course Outline 

Appendices A & B contain modularized course outlines, primary 
course itinerary, an estimated budqet and suggested trainers for 
each training module. 

Long Term Training in Jamaica 

Jamaican agriculturists can best benefit from specialized traIning 
in lPM and Pesticide Management only if the training process is 
incorporated within a Jamaican agricultural institution. The 
initial training course will serve to provide broad-spectrum 
conceptual and practical exercises; however, the need will soon 
exist to tailor training to specific needs and offer such training 
"on-demand". 

The technical expertise and interests found at the Caribbean 
Agricultural Research and Development Institute (CAROL, UWl 
Campus, Mona) would appear to make CAROL a prime candi 3te to be 
the training institution in Jamaica. Joe Suah, CARDl's Head in 
Jamaica, has expressed an explicit interest in CAROL undertakinq 
such a venture. 
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However, such training at CAROL must have the blessing of 
Jamaica's own national agricultural organization (Ministry of 
Agriculture) if it is to be successful over the long term. 

It is strongly sUQgested that USAID/Jamaica explore funding a 
contract with CAROL to establish tailor-made, "on-demand" training 
in lPM and Pesticide Management. ~he initial training course will 
provide a broad array of training materials, exercises and 
approaches. These will serve as bases for CAROL to begin the 
tailoring process. Any USAID/Jamaica contract with CAROL for 
training should give careful thouqht to adding costs for up to one 
person-month (plus travel and per diem) for foreign technical 
assistance and backstopping. This will allow CAROL to tap 
international training materials already developed and ready for 
various of the tailored categories recognized. One possible 
source for these materials is AID Washington's centrally funded 
project COD/AN-85-003. After the initial course and ca. two years 
of development of training materials with foreign technical 
assistance, CARDI will be in excellent shape to serve both AID and 
Jamaican agriculture for many years. 

Many training institutions are moving to a self-paced curriculum 
of individualized study which places the student at the center of 
the education process. Students can come to a central facility, 
use well-designed, modularized printed or Computer Aided 
Instructional (CAL) materials and learn at their own pace. 
Built-in exams provide measures of student comprehension. If such 
a teaching approach is coupled with practical field exercises f the 
student has no problem relating "concept" to "practice" and, in 
fact, learns more at a quicker pace. Tailored, "on-demand" 
courseware miqht best be approached in this fashion. Many 
worldwide institutions have developed these type materials, and 
CAROl should explore using a similar approaCh. 

The University of west Indies Lonq Distance Teaching Experiment 
(UWIDITE) represents an experiment whereby Jamaica is linked to 
Barbados by satellite and to Dominica, Trinidad and St. Lucia by 
radio. All 5 islands can share two-way communication, and courses 
have been offered from one island to the other. Students can ask 
questions during lectures. Such a linkage offers the possibility 
for CAROL to develop training expertise in IPM and Pesticide 
Management for both Jamaica and a larqe part of the Caribbean 
Region. 
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ffr a i ne r ci 

The course outline (see Appendices A & B) demands the following 
expertise (1-3 are principal trainers: 4-6 are special lecturers): 

1. Integrated Pest Management -- suggest a Ph.D. trained in 
relevant pest discipline(s), knowledgeable of Jamaican 
agricultural problems and capable of teaching concepts and 
practicalities of lPM, Economic Thresholds and Sampling. 

2. Pesticides -- suggest a Ph.D. trained in relevant pest 
disClpline(s), thoroughly knowledgeable of all aspects of 
pesticides, and preferably one who has served both as a 
teacher and a pesticide coordinator for some reputable 
institution. Past experience in the pesticide certification 
process is mandatory. 

3. Farmin~ 0ysLem~ -- suggest a Ph.D. trained in anthropology or 
relevant social science discipline, experienced in the 
Caribbean (Jamaica specifically if possible) and thorouqhly 
knowledgeable about farming systems methodology. Formal 
traininq and experience in agriculture are mandatory. 

4. Jamaican -- someone knowledgeable about laws governing 
Jamaican pesticide registration, certification of applicators 
in Jamaica, etc. Suggest Lester woolery, pesticides Advisory 
Commission. 

5. Jamaican -- someone who has broad-spectrum knowledgeable on 
the general types of farms and pest control methods used in 
Jamaica, as well as primary sources Jamaican farmers use for 
pest control information. Suggest Joe Suah, CAROl. 

6. Jamaican -- someone who is knowledgeable about agromedical 
issues in Jamaica and proposed solutions. Suggest Florence 
Young, President, JAMA. 

One possible way to identify the best personnel for 1-3 above 
would be for AID/Jamaica to work with AID WaShington's 
Centrally-Funded Project (COD/AN-85-003) which has at its disposal 
a wide range of expertise and already developed training materials 
in IPM and Pesticide Management. Experts 4-6 should come from 
Jamaica, and they will add credence to the course. These 6 
trainers could do an excellent job in the course outlined in 
Appendices A & B. CAUTION: Expertise is one thing -- teaching 
ability is another. The most effective course can occur ONLY if 
these 6 people are experts and good teachers. Students will gain 
little if trainers do not know how to teach. 
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Existinq ~raininq Mate~ials 

Literally hundreds of specialized and/or general training 
materials in IPM and Pesticide Management have been developed. 
The Guides and Manuals for Pesticide Applicator Training: January 
1979 - August 1985 (USDA/EPA Bibliographies & Liter.ature of 
Agriculture Number 47) lists 1,548 handbooks, manuals, pamphlets, 
etc. on virtually every aspect of pesticide Applicator Training: 
Note should be taken, however, that many of these materials may 
not lend themselves to incorporation into a structured course. 

The University of Florida (Department of Entomology & Nematology, 
Gainesville), in concert with the Pan American School of 
Agriculture (Honduras), has developed a series of multi-lingual 
slide/text and CAL (for IBM/XT) modules, including: 

1. What is lPM 
2. Concepts and Methods of Sampling 
3. Development of Economic Injury Levels & Thresholds 
4. Key to Orders of Insects 
5. Pesticides 

a. pesticide laws 
b. the pesticide label 
c. pesticide formulations 
d. pesticide application equipment 
e. sprayer mechanics 
f. pesticide applicator safety 
q. pesticide names 

Each module comes with built-in glossary to assist student in 
terminology and with pre- and post-testinq for student evaluation 
(via response-judging). 

The International Rice Research Institute (Los Banos, The 
Philippines) has developed some of the most modern self-paced 
modules anywhere. They, however, tend to draw mostly on rice 
examples. Despite this, careful study should be made of what is 
available at IRR! -- especially for any CARDI contract on training. 

The USAlD-funded Consortium for International Crop Protection has 
developed a broad array of training materials with its member 
institutio~s and has experience in holding training sessions in 
the Caribbean. Among its materials is A Training Proqram for 
Pesticide Users (Granovsky, T.A., H.N. Howell, Jr., C.L. Heep, and 
J.I. Grieshop 1985). This is a well constructed course and has 
manuals for trainers which provide topical outlines, materials 
needed, exercises to conduct and test questions. 
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Suqgest~ons: 

1. that USAIO/Jamaicd fund the budget (Appendix A), or some 
relevant sub-set thereof, and hold a training course as soon 
as possible into the budget year, 

2. that the USAID/Jamaica Project Director(s) for projects 
532-0128 and 532-0101 be the stimulators for organizing the 
committee which will select the initial course participants, 

3. that the committee in (2) obtain approval from appropriate 
Jamaican officials to insure that students emerging from 
training course be recognized as being certified in Jamaica, 

4. that USAlO/Jamaica fund a special contract with CAROL which 
will focus CAROl as the site for specialized training in IPM 
and Pesticide Management in Jamaica, 

5. that USAID/Jamaica insist that all its grante~s/contractees 
from the aforementioned two projects identify persons needing 
training and certification in lPM and pesticide management and 
that each contract call for said persons obtaining that 
training at CAROl, 

6. that all persons successfully com~~eting the initial (and 
future) training be awarded certificates statinq their name, 
training site & date, and certification status, and 

7. that USAlO/Jamaica allow any training contract with CARDl to 
include dollars tor foreign te~hnical assistance & 
backstopping -- at least initially. 
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APPENDIX Al/ 

OUTLiNE FOR INAUGURAL TRAINING IN IPM AND PESTICIDE MANAGEMENT 

All 6 tLainers arrive at Twickenham Park Training Center (TPTC) 
and assemble all course materials. Discussion on course 
logistics, testing, and field trip. 

~aturday 

Continue as on Friday 

All trainees arriv(;~ at. rrp'I'C, Registration. Hand out all name 
taqs and course materials. 

Monday. 

7:.00 - 8:00 
8:00 - 8:30 

8:30 - 10:00 
10:00 - 11dO 
11:30 - 12:00 
12:00 - 1:30 

1:30 2:30 
2:30 - .3~OO 

.3: 0 0 - 6 ~ 00 
6:00 - 7~30 
7:30 -- 10:30 

Tuesdav 
.~. 

7:00 - 8: 00 
8!OO - 9:00 
9:00 - 10:30 

10:30 - 11:00 
l1: 0 0 - 12:00 

12:00 - 1:30 
1:30 ~. 3! GO 
3~OO 4' )/1 • .JV 

4:30 - 5~OO 
5: 00 - 7:30 
7:30 - 10:30 

am 
am 

am 
am 
noon 
pm 
pm 
pm 
pm 
pm 
pm 

am 
arn 
am 
am 
noon 

plTi 
pm 
pm 

pm 
pm 
pm 

Breal(fast 
Course Introduction (outline of course 
objectives, review of training materials, 
preview of testinqj 
MODULE 1: Farming Systems 
MODULE 2: Integrated Pest Management 
Discussion 
Lunch 
MODULE 3: Agromedical Concerns in Jamaica 
Discussion 
Stuciy Time 
Dinner 
Self-Paced Study; Discussion with Trainers 

Breakfast 
Test over Monday's materials 
MODULE 4~ State of Pest Control in Jamaica 
Discussion 
MODULE 5: Pesticide Laws & Certlfication 
Procedures in Jamaica 
[,unch 
MODULE 6: Sampling 
MODULE 7: Economic lnjury Levels & 
rrhresho Ids 
Discussion 
Study Time/Dinner 
Self-Paced Study; Discussions with Trainers 

1/ See Appendix B for outline and objec~ive8 by MODULE. This 
course outline is designed to optimize trainer-student 
interaction and use self-paced study reinforcement of all 
topics. 



Wednesday 

7:00 - 8:00 am 
8:00 - 9:00 am 
9:00 - 10:00 am 

10:00 - 11:30 am 

11:30 - 12:00 noon 
12:00 - 1:30 pm 
1:30 3:00 pm 

3:00 - 3:30 pm 
3:30 - 5~OO noon 
5:00 - 7:30 pm 
7:30 - 10:30 

Thursday' 

7:00 - 8:00 am 
9:00 - 9:00 am 
9,~ 0 0 - 1 bOO am 

11~OO - 11:30 am 
11 : .3 0 ~ ;. : .3 0 pm 
1:30 - 3:30 pm 
3:30 - 4:00 pm 
4~OO - 7:30 pm 
7:30 - lO~30 pm 

7: 00 ~ 

8:00 -
9: 0 0 -

11:00 -
11:30 -
1:30 -
3: 00 
3:30 -
7~30 -

Saturd!!if. 

6;30 -
7:30 

8:30 -
12~OO 

1~30 -
4~OO -
5:00 -

8:00 am 
9:00 am 
11:00 am 
11:30 am 

1:30 pm 
3:00 pm 
3:30 pm 
7:30 pm 

10:30 pm 

7:30 am 
8:30 am 

12;00 noon 
1:3J pm 

4:00 pm 
5:00 pm 
on 
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Breakfast 
Test over Tuesday's materials 
MODULE 8: The Pesticide Lab~l 
MODULE 9~ pesticide Naming and 
Formulaticns 
Discussion 
Lunch 
MODUIJE 10: Pesti.cides and TtleJ,r Bffects 
on People 

Discussion 
MODOLE 11: Pesticide l.pplication Equipment 
Study Time/Dinner 
Self-Paced Study Discussion 

Breakfast 
Test over Wednesday's materials 
MODULE 12: Calitration of Spray Equipment 
Discussion 
Free Time/Luncr. 
MODULE 13: pesticide Applicator Safety 
Discussion 
Study Time/Dinner 
Self-Paced Study; Discussions with Trainers 

Breakfast 
Test over Wednesdaylg materials 
MODULE 14: Pesticide Storage and Disposal 
Discussion 
Free 'l'irne/Lunch 
t10DULE 15: Pesticide Cl8an-Up of Spills 
Discu SS}. on 
Study Ti~e/Dinner 
Self-Paced Study: Discussions witn Trainers 

Breakfast 
Travel to BodIes Experiment Station (or 
other appropriate location) 
Field Demonstrations 
Lunch (box lunch prepared at TPTC and 
brouqht to field) 
Field Demonstration 
Travel to TP'rC 
Free Time and Dinner 
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Free Time/Self-Paced Study/Discussions with Trainers 

7:00 -
8:00 -
9~OO -

8:00 am 
9:00 am 

11~OO an: 
11:00 - 11:30 am 
11!30 - 1;30 pm 
1:30 - 2:00 pm 
2~OO -
3:00 -
4:00 

3: 00 pm 
4~OO pm 

Breakfast 
Test over field Trip 
MODULE 16: Ant idotes/First ll.id 
Discussion 
Lunch 
Course Summary 
Student Evaluations of Course 
Awarding of Certification Certiiicates 
Course Dismissed 
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EST H,I-\'rc.LJ BUDGET FOR INAUGURAL TRAIN l.NG COURSE IN IPM }}.ND 
Dr:~~CIDE MANAGEMENT 

ITEM ESTIMATED COST ($US) 

Room/Board at Twickenham Center a / 
(6 ?ersons/$15 ea./2 nights)............. 180 

Room/Board at Twickenham centerb 
(21 persons!$15 ea./8 ni~hts)............ 2,520 

One perso~-month of preparDtionC 

and overseas training $200/day X 
30 days + contractee's overhead of 20%).. 7,200 

Per Diem for Overseas Trainers 
(3 pe 0 p 1 e X $ 2 5/ day X 11 day s) ••• 0 • 0 • • • • 82 5 

Airfare for Overseas Trainers •.•......... 3,000 

Preparation & Duplication of Course Materials 

Local Arrangements Coordinator-d .•.••..• 

2,000 

o 

Supplies for Coursee .••...••.•..••.•.•. 500 

computer Rental (iBM/XTjf 
(3 computers @ $60 ea per day X 4 days) .. 720 

Bus Charter + Driver for Field Trip ..•... 175 

TOTAL ESTIMATED COSTS ••• 16,445 

ar--ror-e-rgr\ tra iners pay own room & Board from AID per diem 

b 
c 

d 

e 

f 

(Traininq Center must be reserved 1.0 to 1.S months in 
adtTance) 
figured on 21 for same reason as in footnote a 
suggest working with AID Washington's project COD/AN-85~003 
for identification of 3 foreign trainers: in any case, 
preparation time will be demanded prior to course 
assumes AID/Jamaica will use present staff member in this 
capacity 
example pesticides, student certificates, paper, pencils, 
pesticide mixing containers 
optional item, dependinq upon who the trainers turn out to be 
(some may not have computer aided instructional courseware to 
utilize) 
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APPENDIX BIL 

MODULARIZED OUTLINES FOR INAUGURAL TRAINING COURSE 

t-iODUI,E 1: 

MODUT.JE 2: 

Fannin2 Syste~.§ 

Tr.ainer: The Foreign Anthropologist 

Objective(s): TO: 

(1) expose students to methods of rapid rural 
appraisal for determination of farmer lPM 
practices and pesticide UEe patterns 

Topical Outline: 

1. What is farming systems 
11. Rapid Rural Appraisal 

A. definition 
B. methods 
C. expected results/analyses 
D~ an example 

~e9rated Pest Mana9~~ent 

Trainer: The Foreign IPM Specialist 

Objective(s): TO~ 

(l) teach the principles underlying IPN 
(2) e)cempli.fy major tactics &I strategies used in rPM 
(3) exemplify the steps involved in building any lPM 

program 

Topical Outline; 

1. Principles underlying integrated pest management 
II. Tactics and Strategies of IPM 

A. biological control 
B. chemical control 
C. physical control 
D. host plant resistance 
E3 legislative control 
F. genetic control 
G. cultural contzol 

111. Stepwise development of an lPM program 

17 adaltional reaCfTngs I e:tercises and/or computer aided 
instructional materials available in central location ill the 
nightly self-paced study period to support daily modules 



MODULE J: 

MODULE 1: 
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Aqromeclical Concer!l.s~n Jamaica 

Trainer: Jamaican (suqgest Florence Young) 

Objective(s): TO: 

(l) list the major medical problems caused by 
pesticide use in Jamaica and the chronic/long 
term effeci:s 

(2) describe how human toxicities are monitored in 
,Jamaica 

(3) outline proposed steps for alleviating human 
toxicity problems 

Topical Outline: 

I. Major problems in Jamaicans from pesticide use 
A. chronic 
B. long term 

1 L t>tloni tor ing of human pest icide po isoning in 
Jamaica 
A. who monitors 
B. data collected & analyses conducted 
D. any results of analyses to date 

Ill. Alleviating pesticide use problems in Jamaicans 

State of Pest Control in Jamaica 

Trainer: Jamaican (suggest Joe Suah) 

Objective(s}: TO: 

(1) relate major tactics and strategies used by 
Jamaican agriculturists in pest control 

(2) identify sources of farmer information about 
pest control 

Topical Outline: 

1. Types of farming systems in Jamaica 
A. % corporate 
B. % small farm (or subsistence) 

11. Methods used for pest control in Jamaica/examples 
A. biological 
B. cultural 
C. chemical 
D. cultural 
E. other 

Ill. From whom Jo farmers qet their advice about pest 
control 
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Pesticide Laws and ~e[tification of~~pplicators in 
JamaIca 

Trainer: Jamaican (suggest Lester woolery) 

Objective{s): TO: 

(1) specify Jamaican laws for registering pesticides 
and pesticide applicators 

Topical Outline.: 

(to be decided) 

Sampling 

Trainer: The Foreign IPM Specialist 

Objective(s): TO: 

(1) ident ify the fundamental steps in set ting up any 
sampling program in support of IPM or monitoring 
of pesticide effectiveness 

Topical Outline: 

1. Why sample 
A. measurinq 
B. decision-making 

II. Inqredients in any sampling plan 
A. pest dispersion patterns 

1. randoln 
2. uniform 
3. clumped 

B. sample allocation plan 
1. simple random 
2. stratified random 
3. systematic 
4. "haphazard" 

c. sample unit size (choosing a tool) 
D. numbers of samples to take 

1. sample precision 
2. relevance to the economic threshold as 

a decision-maker 
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Trainer: The Foreign lPM Specialist 

Objective(s): TO: 

(1) instruct on the importance of BILlET values in 

IPM 
(2) exemplify 7 basic steps in constructing EIL/ET 

values 

Topical Outline: 

1. Why need ELL's and ET's 
A. making control decisions 

B. balancing the attack against pests 

c. economics 
:1. Some basic steps 

A. how the crop grows 
B. which "pests" are present 
C. which are really pests 
D. determining the density-damaqe relationships 

E. setting the ELL 
F. settinq the ET 
G. assisting farmers 

The pesticide Label 

Trainer: The Foreiqn Pesticides Specialist 

Objective(s): TO: 

(1) teach students how to read and comprehend any 

pesticide label 

Topical Outline: 

I. Why are labels important 
11. Parts of a label 
Ill. How to use a label 
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pesticide Naming and Formulations 
"--- .---

Trainer: The foreign Pesticides Specialist 

Objective(s): TO: 

(1) discuss and show various pesticide formulations 
& how they are named 

Topical Outline: 

1. What dOes formulaticn mean 
11. Active and inert inqredients 
Ill. Types of formulations 

A. liquid formulations 
1. aerosols 
2. emulsifiable concentrates 
3. flowables 
4. liquid gases 

B. dry formulations 
1. bai ts 
2. dusts 
3. granules 
4. soluble powders 
5 • we t ta b 1 e po wd e r s 

IV. Characteristics and Inherent dangers in 
different formulations 

MODULE 10: P~sticldeB and Their Effects on People 

Trainer: The Foreign Pesticides Specialist 

Objective(s): TO: 

(1) teach the danqers of symptoms of human pesticide 
poisonings 

Topical Outline: 

I. The danger of pesticides 
II. How poisoninq occurs 
Ill. Signs and symptoms 



-155-

MODULE 11: pestidide Application Equipment 

Trainer: The Foreign Pesticides Specialist 

Objective(s): TO~ 

(1) show and discuss various types of pesticide 
application and relate each to the pesticide's 
formulation 

(2) highliqht pro's and con's of each type 
appl:ication equipment 

Topical Outline: 

1. Briefly review types of formulations 
11. Types of application equipment 

A. back-pack sprayers 
B. high-boy tractors 
c. airplanes 
D. helicopters 
E. boom tractor sprayers 
F. several others 

111. Pro's and Con's of each applicator for various 
formulations 

M.ODULE 12: 5:alibrat ion of._SJ)~LEqu ipmen~ 

'frai.ner: The Foreign Pesticides Specialist. 

Objective(s): TO: 

(1) teach the proper method of calibration of each 
types of equipment discussed in MODULE 11 

Topical Outline~ 

1. Why is calibration important 
II. Distanc~ ~ (rate) x (time): simple, but often 

not .cemembE~red 

Ill. Calculation of the amount of pesticide 
IV. Clean-up, maintenance and repair of application 

equipment 
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MODUL,E 13~ Pesticide Applicator Safety 

Trainer: The Foreign Pesticides Specialist 

Objective(s): TO: 

(1) instruct on the safest possible way to protect 
pesticide applicators durinq the mixing and 
sprayinq of pesticides 

Topical Outline: 

1. The importance of safety durinq mixinq and 
application 

II. Clothing and safety equipment 
Ill. Before you qet started 

MODULE 14: Pesticide Storaqe & Disposal 

Trainer: The Foreign Pesticides Specialist 

Objective(s): TO: 

(1) teach proper storage and disposal techniques for 
pesticider.; 

Topical Outline: 

1. Why is proper storage so important 
II. Proper storage procedures 

A. where pesticides should be stored 
B. how pesticides should be stored 
C. criteria for a storaqe location 

Ill. Disposal of pesticide containers 
A. the need for disposal 
B. disposal of surplus pesticides 
C. proper disposal of containers 

1. those that will burn 
2. those that will not burn 
3. those that have mercury, lead, cadmium, 

arsenic or inorganic pesticides 
IV. Trouble shooting 

A. potential problems 
B. fires 
c. leaks 
D. floods 
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MODULIE 15: Clean-o':!E of Pesticide Spill~ 

fJ1 • 
~ra.lner : The Foreign Pesticides Specialist 

Objective(s): TO~ 

(1) teach the safe steps in clean-up of any 
particular pesticide spill 

Topical Outline: 

1. Dry spills 
11. Wet spills 
Ill. What to do 
IV. Safety equipment needed for each type spill 
V. preventing accidents 

MODULE 16: Antidotes and First Aid 

Trainer: The Foreign Pesticides Specialist 

Objective(s): TO: 

(Ii teach the proper recoqnition of pesticide 
poisoning symptoms ann associated antidotes and 
first aid measures 

Topical Outline: 

I. General, immediate steps to take for all 
pesticide poisonings 
A. stop contact with pesticide: move victim 

away: wash off skin & eyes 
B.. if possible, notify a doctor, hospital or 

clinic 
c. read label of pesticide involved for 

statement of treatment 
D. save pesticide container for doctor: at 

least save sample of any material vomited 
11. Pesticidt on the skin 

A. what NOT to do 
B. what to do 

IV. Poison breathed throuqh the nose and mouth 
A. what NOT to do 
B. what to do 

v. Use of respiratory equipment 
VI. Poison in the eyes 

A. what NOT to do 
B. \'fhat to do 
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THE FIELD TRIP: 

Trainers: All 3 Foreiqn Specialists 

Objective(s): TO: 

(1) demonstrate the concepts and techniques taught 
in the course 

The following will be demonstrated: 

1. sampling techniques, countinq and keeping of 
field records 

2. pesticide mixinq in back-pack sprayer 
3. pesticide calibration 
4. pesticide application 
5. census of pest mortality from application 
6. mock poisoning exercise of someone present 
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SOCIAL SQUNQI'dE..sS ANALYSIS 

QETHE 

AGRICULTURAL RESEARCH pROJEer 

1, TNTROPUc.,"TION 

ANNEX G (1) 

SOCIAL ANALYSIS 

The purpose of this paper is to establish the extent to wpJch fal'1Tlers and 

fa.'1l1crs' organizations are likely to participate in the proposed agricultural research project 

This analysis will identify possible obstacles to the project's success and make 

ret;ommendations for strategies to overcome these. The Agricultural Research Project is 

intended to provide a "focused and vigorous technology generation/adaptive research 

mechanism" which would stiml!late the development of the agricultural sector of Jamaica. 

identified: 

More specifically, the social analysis addresses the followjng issues 

1, Provide a social inventory and anaJysis of farmers of 
various size operations in Jamaica. 

2. Analysis of how research is likely to affect different 
social groupings of farmers in tenns of participation, 
adoption and benefits to be derived. 

3. Describe farmers' attitudes towards participation in 
field trials to inform the design of the project and to 
identify obstacles to participation. 

4 . Examine fanners' organizations and the conditions 
under which they would participate in research work. 

S. Examine the feasibility of self-replicating on farm 
trials. 

6. Identify the most pressing problems of farmers that 
can be addressed by commodity specific agricultural 
research. 
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7. Identify how on-going rese~.rch call be focused on 
the most pressing problems of farmers, 

8. Determine the possible effects of praedial larceny 
upon the results of research experiments. 

In the early period of agricultural development, Jamaica had two major 

2. 

types of farming - subsistence fanning and pl<mtation type farming. During slavery, slaves 

were permitted to cultivate on back lands to supplement the food provided by the 

plantation. Later, after emancipation, ex-slaves squatted on these lands or were allocated A:, 

sm311 plots il~ the up-lands under the village development prograrrul1es operated by the 

churches, and practiced subsistence farming while selling their labour to large estates for 

clish income. 

Tneir farming techniques were rudimentary consisting of shifting cultivation 

and "slash and bum" agriculture. Naturally, this resulted in soil erosion, depl~tion of soil 

nutrients. lo'w yields al:.d general in-efficiency of the land and inp'.lts utilized. 

Acte:1tion to the development of improved farming practices accompanied 

the major land reform programmes of the 1940's, which cru-ne about after the soci31 

upheavals of the late 1930'so Iv1ajor land settlement schemes afforded marginalized nIr?J 

Jamaicans an 0PP01tunity to make a living from agricnlture and provided altematives to 

estate employment. Co-ordinated welfare and extension programmes, addressed the soci~ 

development needs as well as farming technology and soil conservation. TIlls er.a ITi41Iked 

the introduction of a level of commercial farming on sm3L farras so tha·~ today most small 

farmers sell a substantial portion of t.Ilcir production in domestic markets as well as 

contribute significantly to the export market for traditional commodities, e.g., sugar, 

bananas, and coffee. 
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The predominant mode of farming continues to be rnixe.d f:urnil1g system 

which include~ a number of short terra cash crops intercrop~d on various portions of the 

holding. The production system is geared towards providing th~: fermer '!lith some income 

throughout the ycar and is a rational response to climaHc c:)nditions, market conditions as 

well as the land capability as perceived by the fanner. The us~ of modern technology 

varies with the fannersf ability to afford inputs stl',~h as proper planting rnateri3J. fertilizeh' 

and spray. This i5 intum related to the a'/ailability of credit.. 

In recent ye::trs (1982 - 1986) in response to govemment incentives. a 

number of specialist fanus have develope.d using fairly sophIsticated technology. These 

farms, although relatively SIllilll in size are operated by farmers of high educadonal1eve1 

with access to credit and inputs and ar~ g~ared tow3Ids the export market for floriculture. 

yams etc. 

The main intennediaries for the domestic market are "higglers" who collect, 

pack and transport prcducts from the farms to the several market tovros tr.il'oughout the 

island. Small fanners tend to be very dependent on higglers and rarely engage in such 

activities as transporting, grading and sorting or storing their own cmps. Larger sized 

farmers tend to engage slightly more in these activities, particulariy grading and sorting. 

Jamaica enjoys a favourable loc;ation hi ndation to the tf)tal hnd mass of the 

Americas, Western Europe and much of the North and West Africa in that it lies witlIin a 

6,000 roile radius of ti1ese countries. The island has conLTasting physiography and land use 

patterns. Much of tJ\e land is comprised of ruggr;d terrain with almost one half of the Jand 

Tr..'1SS rising over 1,000 feet above sea kvel. l 

1. National Atlas ~f Jamaic(l;. Town 'plan~i7 Department 
and United Nations Speclal Fund Proje{,,~. 
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TIle three main types of land forms of the island are: 

interior mountain ranges; 

dissected limestone plateaux and hills; and 

the coastal plains and interior valleys. 

4· • 

The interior mountain ranges are heavily dissected by deep valleys and steep 

hillsides; which are highly vulnerable to indiscrirr.inatc deforestat.ion which accelerates soil 

erosion. The dissected limestone plateaux and ruUs are the main dominate of the small 

flli-mers as traditionally t these areas had proved unsuitable for plantation type agriculture 

and were made available to ex-slaves for village settlement The eievation of these plateaux 

range from near sea level to more than 3,000 feet above sea level. 'Ine plateaux surfaces 

are heavily dissecte.d with slopes which dominate the up land area,s near the coas t. 
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5. 

The coastal plains, located along the north and south coast, are the lands best 

suited for intensive agricultural use. The soils in these areas have been deposited by rivers 

and are composed of loam, sand and gravel and are therefore the most suitable for 

productive agriculturai activities. However, rainfall in these areas is less than adequate for 

intensive production and with insufficient irrigation the lack of water has been a major 

constraint to agricultural development. 

On~ of Jamaica's major environmental problems is soil erosion throughout 

the highlands. After an intensive rain, the rivers carry valuable top soil from t.~e hillsides to 

the sea. Erosion is the result of several factors: steep-sided hillsides. high rainfall, fast 

flowbg rivers and historically poor agricultural practices on the upiands causing severe 

deforestation. Vaa.';ous conservation meastU'es including afforestation and improved 

cultivation techniques through projects Hke the Integrated Rural Development Project have 

been introduced, to stop erosion and rehabilitate the land ,\\';'th mixed results. 

Vegetamn 

Jamaica has a wide range of climatic conditions as a result of its irregular, 

mountainous landscape~ the influence of b~e nortJleast trade winds and its situation between 

the sub~tropical high pressure and equatonal10w pressure belts of the Atlantic. The natural 

vegetation pattern. is largely associated with the temporal and spatial distribution of rai'1fall. 

!v1uch of the forest are found on the high rainfall windward slopes of the mountains and 

exuberant vegetation are prevalent on the northern coastal plains. Leeward slopes, 

however, rece,ive much less rainfall and vegetation formations common to semi-dry 

ecosystems prevail. Dry deciduous forest ,md second growt..~ shrub are common on biB 

slopes whereas natural or introduced pasture covers most of the limestone plateaux. 

Savanna-type of vegetation characterizes l~e southern coastal plains and swamp and marsh 

forest are found in areas adjacent to these plains. 
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6. 

farm S~and Land Ownership 

Of the total area of the country, agriculturallanrls occupied approximately 

46% in 19791 a decline from 55% in 1970. Tbe 1980 survey of farms carned out by the 

Ministry of Agricultlli-e, Data Bank and Evaluation Division showed that 78% of the 

fa .... mers were using 30% of the land and these farms are below three acres. A total of 

160,082 farmers occupy 923845.9 acres of land which is broken down as foHows: 

Iabie 1. 

EA.RM LAND DTSTRmUTION IN..LA}\1AlCA 

Farm Sizes Fanners ~J>fF3~ts 

Landless 4,768 2.98 

Less than 112 acre 22,227 13.88 

112 to less than 1 acre 18,459 11053 

1 to less than 2 acres 31,694 19.80 

2 to less than 3 acres 22,932 14.33 

3 to less than 5 acres 24,705 15.43 

5 to less than 10 acres 22,595 14.12 

10 to less than 25 acres 9s837 6.14 

25 to less than 50 acres 1,774 1.11 

50 to less than 100 acres 591 0.37 
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7. 

% of Farmer..s 

Greater than 100 acres 500 0.31 

Source: Ministry of Agriculture Data B(lrJc and Evalllation Division -
Fanner's Register, 1980 

From L.~ese statistics it can be concluded that the large number of small 

farms which exist, particularly in the inland areas, contrasts with the small number an.d 

large acreages of the estates. The data also indicate that there are landless farmers which 

total 4,768 and account for 2.98 % of the total number of frumers. 

Besides the sizes of fanns, the land ownership pattern merits mention. The 

majority of land in small farms is owned by the occupant, although some fmmers also rent 

or lease land. The Agricultl.:ral Survey, i 980 shows 70% of farms of all sizes were 

owned, while 24% were rented and 6% were leased for over 10 years. Although the 

preferred form of tenure is sole ownership, which offers security and status to the farmer, a 

considerable number of holdings are owned jointly by all members of thf! family, who have 

the right to daim a.'y products of that land and also to erect structures if they choose so to 

do. 

Fl1l,gmentation is another feature of sm.tIl fanning. A farmer may operate up 

to four parcels of land. The Agricultural Survey, 1980 confIrms that 100% of small 

fanners surveyed indicated that their fann ent.erprises were fragmented. The degree of 

fragmentation maktes it diffic.lllt for farmers to efficiently manage their farms. 

A small farmers holding is therefore comprised of several parcds of land, 

under a variety of tenurial fonus, and generally at some distance from the homestead, The 

complexities. of fann size and land ownership seriously impact on the productivity of the 

farming sector. For example: 

1. Land tenure is a deterrrd.ning factor in the selection of 
long term investment alternative. The renting farmer 
is unlikely to invest in soil conservation measures 
and long term crops due to the fear that he win be 
unable to benefit from his investment. 
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2. Rented land is generally the least productive land and 
exhibits ether constraints such as poor access or 
heavily eroded soil. 

3. Operating several plots tends to be a risk 
management strategy against the high degree of 
variability in the soil types in Jamaica. 

Each plot will have the capability to produce different 
crops at different time of the year. The farmer will 
also acquire land as it becomes available since there 
is a high demand for this scarce resource. 

DOME..sIK ys. EXPOE..T PRQillIcrIQN 

8. 

In 1979, export crops occupied 45% of the total agticulturalland whereas 

domestic and mixed crops accounted for about 21 % and 9% of the total land, respectively. 

The. following table shows the national statistics. 
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Tahle 2. 

REI AJ10NStllP OF LAND USMND AL"REAGES. 

Sources: 

Land Use f&I~ 

Domestic Crops 266,204 

Livestock and Poultry 307,150 

Export Crops 567,018 

Mixed Crops l.0640.Q 

Agricultural Area 1,246,772 

Total Area 2,715,829 

Census of Agriculture 1968· 1980 Depa..'1ment of 
Statistics 

9. 

Over the years the basic export crops have been sugar, bananas, citrus, 

pimento, cocoa, coffee, ginger and root crops. Whilst much of this production has been 

from large estates, it is estimated that more than three quarters of all the coffee, cocoa and 

bananas that enter the export market are produced by small farmers. 

ISS1JES RELATED TO 
AGRTCULIT--LE..eJAE.E.SF~Rrn 

Over the years, successive governments and organisations have shown 

continued interest in the welfare of fanners in Jamaica Studies have been carried out in 

several areas of farming ranging from demographic to social and attitudinal aspects of 

national production goals and targets. Studies on agricultural research and research 

projects per se have been the subject of much discussion and concern. Both local and 

international agencies support research activities as one of the tools to greater productivity. 
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10. 

However, the inherent problems associated with research work over the years in aiming for 

development stimulated the idea of a National Institute for agricultural research. 

In view of the role that agriculture is expected to play in the economic 

recovery of Jamaica, it is evident that the current status of productive technology must be 

addressed. Low production and low prod1.lctivity have been identified with the production 

technologies being employed. This has been directly Unked to "inadequate lcsearch efforts 

which are underfunded, poorly co-ordinated and administered, and weakly linked to 

extension" . 

A brief exposition of research work done in the past shows that 

iJ1Vestigations done by the Research and Development Division of the Ministry of 

Agriculture was limited i11 scope as traditionally it was oriented towards the improvement in 

production of basic s tapIe food for local consumption.2 There was very little emphasis on 

import substitution crops. In addition, research for export crops such as sugar cane1 

bananas, coffee or cocoa was done mainly by statutory bodies outside the lVlinistry of 

Agriculture. This has resulted in fragmented efforts at research, focus not properly 

prioritised and lack of co-ordination. 

2 Evaluation R:.::port, Cropping System Research (Jamaica) 
Project, November 1984 - October 1985). Nlinistry of 
Agriculture, Hope: Gardens. 
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A further point of concern as far as research work is concerned is the 

diffusion of knowledge. The majority of domestic fOOd producers in Jamaica~ mainly 

small fanners operate within complex mixed farming systems, and in the face of many 

consln1lnts using rudimentary tools and traditional practices. Farmers use 6i~ number of 

strategies to optimize production in the face of: 

1. risk 

2. delivery system 

3. scarcity 

of damage from pests, 
c1hnatic conditions, 
livestock, thieves 

failure to provide 
·affordable in.-puts. 

of hU1d~ labour 

Among these risk management strategies are the selection of a multi~crop mix and 

sequential planting seasons to ensure harvesting can take place throughout t.a'le year to 

provide income. Fanners also use sprays and fertilizers improp:rly to "stretch" the 

contents of boxes or bottles to ensure that. "they get the most fot' the;.r moneyu. Fmmers are 

also reluctant to change this approach because of the uacertainty of the results and impact 

on income. 

Most of the technology generated from re§earch ha:; h:en on research 

. -stations, with little adaptive research being done on farmers' holdings under conditions 

similar to the small farmer"s reality. 'TIle extension approach used in the dissemina.tion of 

resu.lts generated on research stations,. has not been effective in influencing the practices of 

small farmers. The unidisciplinary mono-crop approa.ch to research hr::;s been unable to 

effectively address the complex interaction of problems within the existing multicropping 

system. 
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SUCIA1 TNVENTQR.Y..QEFARJ\.1ERS 

The most recent figures state that. 2369900 persons are employed in 

agricuitural production in Jamaica and there 3-re 160,082 farmers. 

12. 

Table 1 on page 6 illustrates L~e distribution of farms by size indicate that 

Jamaica's domestic agricultural production is dominated by small farmers wilt" fanus of 

less than 5 acres in size. In 1970,69% of all farms were less than 5 acr~s; in 1980,75% 

fell in t.~is category. This suggests that the number of small farmers is growing. 

The social characteristics of this group are well documented and fairly 

consistent generalisations can be made. The variations from parish to parish J..re not 

significant as the historical detenninants and cultw.'a1 realities are the same r.hroughout this 

small island. In addition, the level of technology applied in all parishes is fairly similar 

despite varying climatic conditions. St Elizabeth is outstanding as a high producing area 

with a unique dry-fa..'"1ning system and some differences in social composition, geography 

and c1imate. Here, farmers, predominantly of Europea.'1 origin setded (l.S iiheep farmers 

using the flat lands to grow grass for their animals. The mixed farming system which 

eventually emerged benefitte.d from the pattern of grass production which was used to 

mulch crops during the long dry season. 

,. -
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Dayid Edward~ in his significant Economic Study of Small Farming in 

Janlaka (UWl 1961) gives the following characteristics of small farmers by comparison to 

large fanners. 

1. The small farmers rely on family labour while the 
large fanners use large quantities of hired labour 

2. Most of the small farms are to be found on hillside 
land where the soils of moderate natural fertility have 
been badly eroded. 

3" Uttle experimental work has been underta.1cen on 
crops produced for local consumption) which fonn an 
important part of small farm output and an 
unimportant part of large 1'3..'111 output. The large 
farmer is also fa voured by his greater formal 
education and social contacts which make it easier for 
him than for the small fanner to obtain and use what 
infonnation is available. 

4. The managerial function on a large farm is 
discharged by a man or men who are engaged 
exclusively in th:s activity while the small fanner 
manages his on his farm in conjunction with and in 
employment outside. 

S. The goals of the large farmer are very different from 
those of the small farmer. The small frumer is 
preoccupied with the consumption needs of his 
household and the need to provide for himself and 
his family in later years. 

6. The small farms produce a large number of products; 
some are exported, but the others constitute most of 
the food locally produced for con~umption in 
Jamaica. 

7. Hand tool methods rather than mechanized 
cultivation are typical of the small fanus. 

Rutty fv1itchell in (Social Forces Affecting Farmer Decisions) Assessment of Hillside 

Agriculture in Two 'Vatersh~ds of Jamaica suggests that within the large group of small 

farmers with similar characteristics i.e. mulfi cropping, multi-parcelling, traditionai tools, 

low productivity, there is an observed horizontal stratification based on: 
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1. Land use and cropping outlook 

2. Attitude to change 

3. Commitment to Falm Improvement and Production 

4. Motivation Stimili 

The fll'st group of farmers is ame.nahle to utilize advice and to change 

cropping pattems in order to obtain increased production and income. The second group 

has not yet made efforts to improve but exhibit willingness, while the 'traditional adamant 

farmers' comprise the third group who are considered impervious to stimili 

'Vhat is clear from these and other studies is that the Jamaican small farmer 

has operated for a long time under severe constraints, however there is evidence of 

readiness for change which will break the ilvicious circle in which his income is too low to 

provide them with the margLn seeded for savings and investment in the absence of which 

his production and income remain at a recurrently low level". (The Small Farmer in 

Jamaican Agriculture: An Assessment of Constraints and Opportunities. USAID p. 57). 

14. 
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SOCI Al. .. CH 6U-.CTf.tRLSIIGS 

It is estimated that the majority of :)!r,,~.li farmers aIe {)Vt~r SO years old, 

Carloni found that in the ·Watershed. Areas outside of King;~ton. 52 % of f amle.rs '~Jem over 

the age of 50. The national avef"2g~ is given to be 55 yeaN, vVhile there is a prcdomimmce 

of males in Agriculture (41.4% f;mployed in agriculture), women also piay an important 

role. (19.4%) Women ~.ssist with planting and,veeding and beal the responsibility for 

reaping and marketing. They tend the live~tock and draw 'Nater. "Women also manage the 

1 I . df 1 f . . h - f'" "t~ cas 1 ootaIne rom sa eo gooos ana pmc aSI; tile amuy reqmle~i:1ents. i\ r.llI'f1tK~r 0.: 

women, who are household heads, bear the full responsibility for fanning. Ft:male 

household heads account for 30% of households nationally. however the rm:-ci situation has 

been found to be slightly lower. Carloni fe,un.d 24% in the vVatershed S 1',l'Vey (198 ~). In 

the Uplands Survey (1978), Gardner found 25% - 20% of hmlseho!ds headed by\<vc1men, 

F .~. d . . h!:' ."'" I amllY SIze an compo~1t10Il among t .e larnung pOpuutlOfl IS typlca~ly large 

(over five persons) a.'1d extended (cvmprisecl of l'elativi,:;$ as '"vell as (}ff~)pring). Tbe fora! 

of t.":e union is eitber legal or cCfnrnon-law) with a fevv situations where the male is in a 

visiting relationship. This latter however is not typical of fl.tral farm f::.milies, but l.u 

common in urbaxl areas. Chlldren in the frunl hOll.Se.hold are generrJJ.y exp:x:ted to assist 

with the production enterprise. 1be m.ale children, on teaching adulthood., play an &lctive 

mle in the farm enterprise where the possibility of penmment occupation an,d land 

ownership exists. In many cases, the young fanner ca.nnot get access to h1S OWl! p~ot of 

land and does not inherit control of the family's farm until his fa ther eit.her die::; or is too old 

to fann. Migration of the 18-25 yt.::ar olds is significant as young rrlrJes (and females) must 

find off-farm employment in the nearby to\W!S and cities to Sv.s4'lin themselves. Young 
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females e.xhibit a high rate of unemployment as there is nO'foJ.e for them in the fann 

hOl1sehold; except assisting with female tasks of weeding and reaping or caring for 

younger children. (Overall female unemployment in agriculture is three times as much as 

16. 

1\.1ost studies indicate that farms experience shortage of family labour as 

young people are reluctant to commit L.1emse.1ves to full~time farming without adequate 

::ompensation or hope of irillentance and control of the enterprise. jillother view is that the 

more ambitious parents prefer their childIen to move out of farming to higher status 

employrrLcnt and so do not encourage their involvement in the fann. Both situations are 

likely to be found in Jam.aica. 

The majority (80-85%) of small farmers consider farming their full~tinle 

occupztion. Hovlever, a significant number supplement income by off-farm work or by 

own account artis:m operations (shoe-making, tailoring, etc.), Farmers :Usn work on large 

cst~tes during harvesting or planting season,however very few (10-1.5%) rural males have 

fulHime non-farm occupations to the exclusion of fanning. 

Data on farm income is difficult to fmd and varies considerably from survey 

to survey. The most recent assessment places the average income of a farm at $ 
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QNd:ARM TRIALS 

Traditionally. agricultural research in Janw.ica has focused on export 

Oliented crops such as banana and sugar :md has thus been of a more applied than adaptive 

nature. However, in recent tLTles increasing attention has been placed on food crops 

produced for domestic consumption. For a large part, much of this research has been basic 

and there is currently a gap between available research data and the application of these 

results on farms. 

T11e government of Jamaica recognizing the signil1cant contribution which the small 

fanners (80% of the total fanners) of Jamaica make to the nation's agricultural production) 

continues to support research activiries as one of the tools to greater productivity. This 

meant changing the emphasis where less time would be spent on regulatory functions and 

more time on promotion and research findings. Close co-operation between research and 

development and production can be achieved by executing field trials on fanner's plots. 

t<, 
Presently a number of institutions are conducting on~fann trials thoughout 

tile island. The Ministry of Agriculture is executing several trials on large fmns. 'TIle 

Jamaica Livestock Association is currently engaged in field trial~; on 60 large farms and 360 

small fanus. IlCA has been engaged in on-farm trials to meet its objectives of: developing 

appropriate farming systems for terrac~d hillside land; developing soil conservation 

methods which are less costly than terraced hillside land; and the development of 

intercropping systems using legumes as the 111tercrop. CUlTently IleA has filed trials on 

two large farms and 17 small farms. There are two large and two small fanns that are 

presently being used by th!! Coffee Industry Development Company Limited. Other 

research organisations such as the Coconut Industry Board and Sugar Industry Re:search 
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Institute are also conducting their own research. Coconut Indu.stry Board is currently 

conducting on-farm rese,Ufch on seven large farms and three small farms. CARDI presently 

has research projects being executed. on three large farms ancl12 small farms. With 

increased funding, tlie increasing popularity of on-farm trials amotlg farmers, training for 

fanners and effective monitoring of the activities of the projects through feedback and 

controls to ensure guidance and. motivation, it is expee;ted that the: number of on~fanll trials 

will increase substantially. 

These include: 

Several institJtions work directly with farmers in applied/adaptive research. 

The 1Ylinistry of Agriculture 

The Commodity Boards and Associations which include: 

The Sugar L'1dustry Research JJlstitute 

The Coconut Industry Board 

Coffee Board 

The Cocoa Industry Board 

The regional institutions such as: 

Caribbean Agricultural Research and 
D.'!velopment Institute. 

Inter-American Institute for Co-operation in 
Agriculture 

The Jamaica LiYestocK Association 

The Ministry of Agriculture conducts research programmes u'1rough various 

divisions which ha ve technical responsibility for specific areas of rc·search< The Research 
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and Development Division is comprised of Crop, Livestock anr' Plant Protection Branches 

out. and in particular the Fanning System Research and Extension Unit which carries out 

applied/adaptive research on private farms. The other divisions throughout the r..1inistry are 

mostly involved in applied research work. 

Through its extension programme the Wilnistry of Agriculture contacts 

farmers who are willing to have research carried out on their fan-.1s. Depending on the 

nature of the research; if seeds/shoots are to be planted they are provided. All other ne.eded 

inputs are provided. They monitor the trials from planting to harvesting. Farmers are also 

encouraged to participate and are given instructions on the techniques being used. From 

observations, instructions and guidance, fanners are able to utilize the practices 

recommended during subsequent planting periods of the crop. 

l1fF .... C.OCQN!IT INDUSTRY BOARD 

The Coconut Industry Board, a statutory body, wa~ established in 1945 and 

was charged with promoting the interests and efficiency of, and to control the coconut 

industry. The Board conducts and assists research activities and expel'iments for the 

elimination or control of any coconut disease and is also responsible for the developmen~ 

extension aXld betterment of the production of coconuts and coconut products. 

As t..~e need for growing different varieties of coconuts on different soil 

types increase, the Board has had to ca..."T)' out trials on private farms in order to avail 

themselves of the varying soil types. This essentially applied research is usually done Oil 

fanns with which the Board has personal contact with the farmers. In such programmes 

the Board usually carries out the fertilizer or spray applications. For purposes of analysis, 

the nuts are usuaIJ.y harvested before they are ready in which case they are not subject to 

praedia11arceny. The field officers and technicians only take as many nuts as is needed for 

analysis. Farmers are encouraged to participate in the trials and are informed of the results 
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of trials. Through this system of research and development and extension, farmers become 

aware of the benefits of growing coconut on varying soil types and using various types and 

quantities of fertilizer and chemical sprays. 

COFFEE INDUSTRY DEVELOP:MENT 
m~NYLIMDE2 

The Coffee Industry Development Company (CIDCO) is a subsidiary of the 

Coffee Industry Board with specific responsibilities for production, extension and nursery 

services for the coffee industry. Research work on disease and weed control, and fertilizer 

trials is carried out on their own farms and on private fanus. In order to test chenucals in 

different climatic conditions, it becomes necessary to conduct trials on farms in various 

areas. However, trials on private farm have been limited to fertilizer evaluations. 

The method of canying out on-farm trials involves demonstration trials and 

training days for fanners. Farmers are then asked if they would allow similar trials on their 

farms. If they agree. t.'1e researcher visits the farm and instructs the farmer. Subsequent 

visits are made in which L'1e farmer is suspervised in the fertilizing or spraying operations. 

Follow up visits are made to check. the results of the operations. 

The Cocoa Industry Board (CIB) is a commodity board which is charged 

with the responsibility for. regulating and promoting the development of the industry as well 

as to secure arrangements for tr.~ purchase, proc~ssing and marketing of cocoa. 

T'he Iviinistry of Agriculture c2.I-nes out research for the em. Wi~h the 

present budgemry restrictions in the rVllPjstr"j of AgriGultu.re, the Board provides land and 

finance to assist the J\.1inistry in carrjing out the r.esearch. The staff of the Board however 

assists with the research application work through its extension prograrru"nc. 
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CARIBBEAN AGRICULTUH.AL RESEARCH 
M-T...D-D.EYELOPMENT TNSTITJJIE 

The Caribbean Agricultural Research and Development Institute (CARD!) is 

an autonomous insti~te established by the government of the Caribbean Community. This, 

Institute is charged with the responsibility of co-ordinating other government agencies and 

in carrying out research and development in agriculture for th(! governments of the 

Caribbean. In. carrying out its function CARDI provides technical assistance~ including 

analytical and biometrics services, transfer of inf0rm.::l.tion. and training. 

CARDI has been involved in conducting a. lot of the adaptive research in 

Jamaica. Their metllod of getting the approval of farmers f'ot research aIld adaptation 

involves informal discussions with fc:u-rllcrs t explaining their aims and objectives. 'Ine 

farmers' opinion is considered before going any further. If CAROl decides to go ahead 

with L~e trial, farmers are given materials, fertilizer and illStruCtiOns if it is for a crop trial. 

Chemical sprays and technical infonnation are provided if necessary. CARDI sometimes 

can"j out periodic checks depending on the objectives of the trial. The fi.nal product is 

bought from the farmer at market price plus a 50% incentive l11..'1.rk-up. CARD! undertakes 

the cost of transporting the produce by col1ecting the crops from the farms. 

INTER-A.1\,ffiRICAN JNSTITUTE 
FOR CO-OPEJiAIION IN AGBlClIIJJlK6 

The Int.er-American Institute for C<.rOperation on Agriculture (IleA) is an 

international. inter-·governmental organisation specivJizing in agricultural research and 

development Th~~ institute. was foaned for the purpose of encouraging" promoting and 

supporting member countries to achieve the general development and rural well-heing of its 

people. 

In .iJ-111aica IleA has been involved in adapt\ve research which involves 

testing a nev.j methodology for canying out research on fa.rms. IleA also carried out joint 

programmes wit' the Ivlinistry of Agriculture. One such programme was the development 

of appropriate farming systems for terraced hillside J.ands and the development of sOlI 

21. 
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conservation methods which were ks!; costly than terraces. Present on-fann research 

involves a cropping system project 

ilCA's method of catT)dng out on-farrn research involves the use of the 

:Minisb:y of Agriculture support staff who are SGnt to specified area ';vhel'e they ask fanners 

if they are interested in having their farms used fer the research. TIley liaise with farmers, 

finding out what sorts of research they would likep what sorts of results they would like to 

see, etc. After a joint identification of problems, decisions are made as to the type of trials 

to be carried out. The programme is then designed) inputs are provided and the experiment 

is set up.. The researcher plants the seeds/shoots, manages the trial and harvests the crops. 

The subsequent trial is done in the same way with the researcher managing and famlet 

planting t.l-te crops. The farmer is then allowed to plant: and manage the subsequent trials on 

their own using the methodology developed. Farrne!fS are asked to supply ileA with the 

equivalent amount of seeds/shoots which had been given to them. 

The Jamaica Livestock Association (ILA) is a limited liability company 

which services member fanners and carries out commercial operations geared to providing 

inputs and markets for the agricultural sector. 

22. 

The JLA has been involved in on~fann research since 1950. Through its 

close contact with members, fanner;; are approached about theil' interest in research. If they 

agree the necessary research is ';ed out on their fann. In order to infonn farmel"s of 

likely results of research on livestoc.k, some pre~test checks have to be carried out. This is 

done so that the association can agree on some fann of compensatiofl for the farmers 

should L~e research have negative effects. On-fann resear(;h is not restricted to JLA. 

members. 
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fARMERS' PARJEI£ATION 

The institu.tions which work directly with farmers in applied/ad.aptive 

r.esearch have bee.u reporting varying degrees of participation and rates of adopti.on. 

The Ministry of Ag:riculture~ through its extension services, develops 

23. 

personal contact with farmers. Farmers are therefore approached directly about their interest 

in participating. Due to the level of interaction, farmers 'Nho accept to have trials have 

participated and cOo-operated to a great ex~ent 11'le MiPist11 has been hampered in its 

efforts because of budgetary constraints. However, of the fanns that the r-.;finistry was able 

to monitor, several reported higher yields due to rai.n.fall~ change in cultural practices and 

improved seed varieties. Few reporting lower yields said t.,~at they were due to poor seeds, 

disease and drought Farmers ,(Ave indicated that they have introduced new cropss 

developed new approaches to fanning by learning new methods of land prepardtion, crop 

care and improved cultural practices. In one ~mrvey they reported a 88% adoption rate.3 

crnco has b~,en involved with on-farm resetlIch in cases where they want 

to test the effect of different soil types on yield. quality, etc. They have been very 

successful in receiving participation of farmers as they have only requested on~fann trials 

with frumers with whom they have personal contact In general they have had high rates of 

;.tdoption of new m.ethods, 111is can be attributed partly to the fam1ers access. to the 

researchers who infonns them fully on the operations being canied. TIley in tum a.re able 

to see the results of the operation, which motivates them to change their cultural pracdces. 

3 Evaluation Report Cropping Systems R~search <.Jama~c~) . Project> 
IVilnistry of Agriculture ~ Data Bank ana Evaluauon DivislOn. 
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CIDCO, in order to conduct research in different climatic conditions, has 

carried out research on private farms. Unlike many of the farmers' organisations, eIDeO 

had fQund that at first farmers were slow to participate in research. They would only 

participate if they knew the research officer very well or if they had contact with a 

successful fanner. Hence CIDCO had to conduct demonstration trials on their own fanns 

before the fanners in the community agreed to participate. V/hen farmers saw th.e results of 

the trials they often invited CIDCO to their fanus to replicate the trials. Subsequently, they 

would adopt the new techniques. 

Currently, fanners who agree to have trials have, in most cases, adopted the new 

techniques readily. Success has been identified by the large number of farmers requesting 

trials after they have been to farm demonstrations. Once the technique proves to be useful, 

adoption rate accelerates in the community as a whole. 

CARIBBEAN AGRICULTIJRAL 
RESE.t\IlCH ANDJ!.EY.E1.Q_PMF~TIJTI1TE 

CARD! is essentially a research and development body. The Institute is not 

required to extend research resu.lts to farmers. However, CARDI has found that on~farm 

research is very effective in diffusing knowledge to farmers. This had led them to c!Jnduct 

rraining sessions with groups of farmers and write extension bulletins which are given to 

fanners who request them. Generally they have found that farmers aI'e very keen on 

adoption and requesting further infonnation once they ha.ve seen the success of field trials. 

INTER-AMERICAN INSTITUTE 
B)R.CQ-QE.ERATIQN IN AGRICULTURE 

TICA's involvement in on-farm trials has been generally successful. The 

researchers have established good rapport and participation with farmers on whose farms 

they conduct nials. The researchers believe that rates of adoptions are high and where 

techniques have not been adopted in its entirety or not adopted at all, have been due to the 



.u.U -
25. 

unavailability of funds to buy fertilizer and sprays so that they can apply them in the correct 

quantities. 

ileA researchers have found that farmers whom they were involvec.i with on 

trials were willing to depfu"t from traditional practice' is they were convinced of the benefits 

of new technology having seen the success of the "researcher-planted~ researcher

managed" trials. \Vorking closely with fanners in the "farmer-planted, fanner-managed" 

trials gave fanners confidence and enabled them to ask questions on gem~ral farming 

methods and techniques. 

lATVIA TeA LIVESTOCK ASSOCIATION 

The JLA has been involved in on· farm research for an extended period. 

They have had success in carrying out on-farm research and have been able to assist in 

filling the gap left by the Ministry of Agriculture. Field representative have reported 

qualit2,tive and quantitative improveme.nt in bovine fertility" pedigree upgrading and 

improved growth and production of livestock. Rate of adoption has been favourable in 

cases where field trials involve adoptable work. However, the JLA has had some set~back 

due to L'1e nature of their work. Not all research result in improvement in livestock. In 

cases where research has a negative effect9 the farmer has to be compensated. 'This causes 

an in··built bias as shortage of funds curtails the payment of compensation and only farmers 

who are willing to Utke the risks, participate in such trials. Hence the results are not really 

objective. 

MiRICULTIJRAL RESFMLCHERS 

Nationally~ the laCK: of adequate staffing of equipment and financing have 

greatly hampered research work. Some institutions like CARDI and IleA have provide.d 

technical support for the Ministry of Agriculture in research projects. However. the overall 
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snortage of research staff has impacted on the atnount of research carried out. The current 

staffing in the research organisations is: 

?vlinistry of Agriculture - Farming Systems 
and Extension 

Plant Protection 

Crops 

Livestock 

Djrectors 

Coconut Industry Board 

Coffee Industry Development 
Company 

Caribbean Agricultural 
Research & Development 
Institute 

Inter-American Institute 
for Co-operation in 
Agriculture 

9 research officers 

7 

11 

II 

" 

3 research officers 

3 research officers 

3 research officers 
(2 ful1~time~ 
1 part-time) 

5 research officers 

1 research officer 

" 

" 

The general shortage of research officers exphlins why agricultural res~arch 

has not had a greater impact on farming in Jamaica. The Ministry of Agriculture has the 

largest body of qualified research officers in Jamaica. In addition to the 30 qualifioo 

research off1cers in the Fanning Systems Research and Extension Unit. then~ are qualified 

technical officers who assist them. The other research divisions of the IvIinistry are also 

staffed \\lith highly qualified personneL Other research organisations throughout the island 

have very little staff in comparison to the magnitude of their operations. 

QlliER INSJTI1l11QNS 

Apart from the institutions commited to research, several ot.her organisations 

have also been helping farmers to use adopted varieties. control pests and diseases and 
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generally improv-:. cultural practices. Such bodies as the private voluntary organisations, 

College of Agriculture and the Jamaica Agricultural Society ha:ve been assisting farmers in 

gathering additional knowledge. 

Private Voluntary Organisations, such as the Christian Action for 

Development in the Eastern Caribbean, gives support to a region wide land and food 

production programme. It sustains 28 agricultural projects, 90% of which are rrJxed crops 

and livestock. The majority of the activities take place on church owned land which 

landless and poor farmers are perrnitted to use rent free. An agricultural officer provides 

guidance fpr the programme and for the farmers. This single officer is less than adequate 

staffing for proper guidance of farmers and as such the benefits to be derived are spread 

thinly. 

QJLLEC~QF AGRICULTI1BE 

The College of Agriculture is also instrumental in passing on knowledge to 

farmers. Through its programme, students are taught tropical agriculture which is relevant 

to the Jamaican situation. Many of the students have farming backgrounds prior to entering 

the College. Approximately 50% of the graduates go into full-time farming for themselves 

or for others. 111e other 50% of the graduates enter the fanning services in the statutory 

bodies or bodies that provide support for agriculture and are part-time farmers at the same 

time. Most of the graduates have their own fanns which may range in s\ze from back yard 

plots to acres of cultivation. It is bt~lieve that these new farmers influence the old farmers to 

a great extent There is an average of 80 graduates per year. 
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lAMAICA AGRICULTURAL SOCffiTY 

The Jamaica Agricultural Society comprises 1015 District Brdrlch Societies 

and has a registered membership of over 100,000 farmers. In its present capacity, the 

Society organises farmers into project groups and facilitates agriculturcil extension by 

mobilising farmers. 'The lAS is supposed to hold monthly me~tings and serve as a 

communication link between fanners and govemment Over Lhe years the organisation has 

become weak and ineffective as meetings were not being held regularly and activities had 

slowed down. However, the Society has potential for re-development into rural interest 

group or as centres for local self-help activities. This is important as the JAS is one of the 

few bodies that a small farmers can identify with. TIle pride that was associated with being 

a member of the JAS needs to be resuscitated. 

The lAS has indicated its interest in being involved in stages of on-farm 

trials. This involvement would provide a concrete function which would involve farmers 

in a more meaningful way in the organisation's affairs. Farmers still see the JAS as a good 

source of knowledge through interaction with other farmers. This would also accelerate the 

rate of diffusion of A'leW technology in farming. 

PA RllCIPATION IN FIELD TI~.rALS 

Of the organisations surveyed which were not involved in on-fann resealCCh, 

all would be interested in participating in the future. They have however. stipulated various 

conditions under which they would participate. 'TIle conditions ar?- ~ follows: 



Banana Board 

Cocoa Industry Board 

. Jamaica Agricultural 
Society 

. Portland Blue 
Mountain Coffee Coop. 
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Project must be approv·:d by the Banana Board. 

Project mllst not cause any change in its present 
function. Does not want to get involved in a 
government programme. 

That research results are made available to the 
lAS. That travelling officers be assisted with the 
cost of travelling. . 

Project funds cover the payment of field officers 
involved in project 

"The conditions stated by the va.rious orgaIlisations show organisations want 

to be involved in on-farm trials but they want to maintain their present status and they are 

facing flmulcial constraints. Hence it is clear that organisations of this kind can provide 

assistance with the diffusion of information to fai'1nerS given the necessary development cf 

trained personnel and financing. 

CONCLUSION 

The fanners groups and organisations are favourably disposed to 

participating in on~farm trials. As each type of organisation has different contacts with 

fanners - whether in different areas or different crops - it is ;.mportant that all of them be 

eligible for participation in the project The Ministry of Agriculture too should be eligible 

for participation and hence funding ,like any of the other bodies. Where the Ministry does 

research for other bodies such as the Banana Board, Citrus Growers Association and The 

Cocoa Board, some clearly defined system ha.s to be worked out to prevent both bodies 

from developing conflicting situations. 
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Church-based PYO's like CADEC should be eligible for grants like any 

other body as they too could be instrumental in diffusing knowledge to famlers through 

their "church plot cultivation system". Each application for funding however would have 

to be judged on its O\.\ln merits. The recom.mended organisations which sho...lld be eligible 

for grants are as follows include: 

Ministry of AgIiculture 

Coconut Industrj Board 

Coffee Industry Development Company Limited 

Cocoa Industry 

Caribbean Agricultural R.esearch a.'1d Development Institute 

Inter-American Institute for Co-operation in Agriculture 

Jamaica Livestock Association 

Christian Action for Development in the Eastern Caribbean 

Jamaica Agricultural Society 

Other organisations such as the Sugar Industry Research Institute cmdd 

apply for grants which would be judged on the medts of the cases. However, as the 

project aims to deal mainly with the problems of fanners, pla.~tation type agriculture like 

sugar can production would no~ be considered for inclusion. 



189 

11. 

The proposed monitoring body which would be responsible for evaluating 

proposals and granting research and monitoring projects should exhibit the following 

cha.'1iCteristics: 

Min. 
boi. .... AC1l .CARQI JADP 

Be able to develop policies 

Coherence with organisational goals 

Be able to prloritise proje.cts 

Be able to coordinate various projects 

Be independent of political or other 
affiliations 

Bi.! !l1.formed and keep current OP.: 

needs of producers 

natural goals 

market opportunities 

Have experience in carrying out 
similar operation::: 

Have the necessary accounting and 
reporting facilities 

Have trained and sufficient staff to 
carry out function 

x 

x 

x, 

Of the bodies that were considered namely: 

~/linistry 01 ,-\griculture (lYEn. Ag.) 

Agrkultl.lral Credit Bank (ACB) 

x x-

r.. 

x x-

x x 

x 

x x 

x 

x 

9 

Caribbean Agricultural Research and "Development" Institute 
(CARDI) 

Jamaica Agricultural Development Foundation (JADF) 

x 

x 

x 

x. 

x 

x 

x 

x 

x 

x 

: 
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only the JADF could satisfy most of the conditions. Th(: JADF 112.s had two years' 

experiencc! in determining viability and suitability of projects and has in place proper 

accounting and reporting facilities are met Sl1ifing however wouJd be inadequate for rut 

operat,on of this magnitude but with adequate financing this could be improved. 

The Board of the monitoring body should indude representatives of the 

various groups that can be affec.t~d by the decisions made. Essentially~ the board should 

include representatives of farmers and fanners' associations, agricultural finance and cre,dit 

institutions, agri·busin{~ss personnel; marketing corporations) Ministry of Agriculture 

representatives7 other government and quasi-government agricultural body representatives 

2.nd USAID representatives. 
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DiE JAMAICA AGRICULTURAL DEVELOP!vtENI.£.O(INDATIQN 

The Jamaica Agricultural Development Foundation (JADF) is both a private 

non-profit venture capital company and an educational foundation whose objective is to 

promote and develop sustainable agriculture and agri-business to improve the social and 

economic well-being of the people of Jamaica. The guiding objectives of the JADF are: 

1. To building its resource base throgh a. strategy of minimizing 

risk exposure and spreading investment in a large number of 

varied projects as well as channeling funds through 

intennediary organisations. 

2. To serve the unique needs of its clients by means of creative 

loan financing. 

3. To finance its operating expenses from investment income in 

the short-term and to become fully self-sufficient within the 
first six years of its life. 

SOURCES OF RlLVENUE 

The JADF received preliminary operational financing through a grant from 

USAID. The investment resources (bulk surlus commodities» are donated by Land 

O'Lakes, a US dairy co-operative, and shipped by US AID. Grace Kennedy's Dairy 

Industries Limited processes these commodities into butter and cheese which are then 

distributed by various wholesalers. Margins obtained from retail sales are channelled into 

the loan scheme of the JADF. Additional revenue sources are being sought to accelerate the 

pace of lending. 



VENTURE CAPD'AL 
n .. .TVE<:.''T'lI.1EN'T' <:'1'"0 A T1::,""' YPS .u.:!,_~~.,.W..t.,I,.J.!..!.,!!W 
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JADF utilises creative loan packaging so as to be able to attract those 

farmers who would not be able to obtain financing from commercial banks or other 

financial institutions. 

34. 

In projects where the client lacks the required security but has the technical 

and managerial capability, the JADF will take equity in the operation and assist with such 

additional sources of capital. Consequently. eligibility requirements are conflned to the 

potential viability of the project and to the credibility and managerial capability of the client 

Fann size and socio-economic level are not utilized as criteria for evaluating clients. 

JADF a.].ready sponsors research projects. Emphasis is placed on research 

which can lead to increased agricultural projection or ~gri-business value added and which 

can be implemented in a short period of time. Areas of particular interest area: 

environment research, 

reduction of dependence on foreih'1l inputs, 

livestock feed production, 

soil nutrients, 

energy, 

increased productivity of the dairy industry. 
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Procedures and criteria for selecting and processing grants are already in place. Gnmt.s are 

also available for training and education. $484,000 are eal1narkcd for grants in 1985/86. 

The Board of Directors is made up of representatives from financial 

institutions, private sector companies and farmers. Directors are selected based on their 

own personal skills rather than on their group representation. Directors are not 

compensated. 

Present Board membership are: 

Chairman 

Secretary 

Land o 'Lake 

Rockefeller 
Foundation 

Managing 
Director 

Farmer 

Farmer 

Attorney 

Farmer 

Elon Beckfod 
Managing Director 
Jamaica Citizens Bank 

Dnovan Anderson 

Dr. La Vern Frech 

Mr. William Moody 

Dr. Keith Roache 

?vIrs. Beverly M:organ 

Mr. Ken Newman 

Mr. Ivor Alexander 

Mr. Clinton McGann 

Mr. Ivan Heron 
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TIle organization consists of five departments: 

Business 
AdYjsory Servke 

Grants 

which handles accounting, financial planning and 
reporting, loan monitoring and investments. 

conducts appraisal of projects. 

assists clients with preparing projects for submission; 
provides advice on production. marketing and othel' 
business problems. 

flPPl'aises and monitors gl'lli1tS for. research and 
education. 

36. 

Commodity_Marketing monitors (~ommodity. receival. process, distribution and 
sales. 

There are presently on staff fIve provessionals with three being recruited to 

brin~1 the numbers to eight during the month of July. 

1 

Finance 1 

Project Appraisal 1 

Grants Appr3iisal 1 

l\Aarkcting 1 

N!:.w Recruits 

Legal 1 

Agricult1..l.re/Business 1 

Deputy Managing Director 1 
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I • 

Over the two years of operation, JADF has loan financed 45 projects and 

acquired an asset base of $331v1. The pace of lending had been moderated so as to allow 

the organization to irtm out its internal procedures and systems and to closely monitor its 

early projects. 

SUITABLITY FOR 
MQlliTORTNG BODY 

THE JADF is suitably placed to act as the monitoring body for the 

proposed Agricultur2J Research Project as it is financial autonomous and politically 

independent. It also has established linkages with USAIDfUSDA through the initial grant 

through the PIA80 Title II Scheme. 

The institution does not now have in-house research skills, however, it 

does have the administrative capability to managr a larger grants programme. 



196 -

The objectives of the farmer's survey were: 

1. To evaluate the scope and experience of farmers of various 
size operations in on~farm trials. 

2. To anlyse how research in agriculture is likely to affect th~ 
different social groupings of farmers. 

3. To determine farmers' attitudes towards participation in field 
trials. 

4. To examine the feasibility of replicating on-farm trials. 

5. To determine what farmers see as their most pressing 
problems~ and 

6. To identify the effects of praedial larceny and to examine the 
methods used to counter it on the average farm. 

A survey was also carried out of 10 farmers' organisations and farmers' 

group to: 

1. Determine the conditions under which they would be willin,~ 
to participate in on-farm trials to meet the project objectives., 

2. Detennine their present level of involvement with fanners 
and their past/current experiences with agricultural research 
projects. 

3. Identify the possible negative effects of praedial larceny 
upon the results of research experiments, and 

4. Determine measures to counter the negative effects of 
praedial larceny on research results. 

Interviews were condllctr.~d with various commodity co-operatives, private 

voJuntruy organisations and farmers' organisations to gather additional data on: 

38. 
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1. the types of fanners now doing on-fann tria1~~ 

2. descriptions of institutions which work directly with farmers 
in applied/adaptive research and methods used) and 

3. evaluation of the extent of success of the various types of 
institutions in obtaining participation by farmers and the level 
of success in adoption. 

DEVELO..EMlliLDE THE ~VEY INSTRUMENT 

39. 

Prior to the conducting of interviews, a review of literature relevant to the 

exercise was carried out to assist with questionnaire design. The questionnaires. were 

re'viewed and revised in conjunction with personnel ofU.S.A.I.D. on June 11, 1986 to 

ensure appropriateness of the instrument. 1ne su:rvt~y instrument weas tested in the field 

before it') application. The field survey team consi!;I:ed of one interviewer and one 

interviewerls upervisor. 

A conversational method of intervie,wing was adopted to ensure that farmers 

and/or organisations would fully understand the spirit of the questions asked and feel more 

comfortable during the interview. 

SAMPLE SELFLl-IDN 

General data from the rvlinistry of Agriculture, Data Bank al1d Evaluation 

Division was used to ascertain the general characteristics of the fanning population of 

Jamaica and for selected specified areas. The areas chosen were: 
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First Sta2c ~ndstage 

SouL, St. Eliz.'lbeth 20 8 

Wait-a-Bit, Trelawny 20 8 

Christiana, Itv1anchester 20 8 

Guy's Hill 20 8 

Buff Bay Valley 20 8 

St Andrew/St Catherine 20 

Second stage sampling procedun~ was adopted. A Jist of 20 farmers for 

each of the first five areas were chosen randomly from. the Farmers' Inventory of the 

~1ini;}try of Agriculture, and the last 20 were from listings from Ja.rrlaica Natinoal Export 

Conunission 3:dn Agro 21. Of the list of 20 fa.r~ers, eight were s.elected for interviews in 

each area. 

The survey attempted to address the wide variations in regional agriculture 

by selecting areas which typified the different geo-physical .:onditions of the island and 

which were subject to the influence cf on-farm research, experiments or demonstrations. 

South SL Elizabeth is located in the southem coastal plains and lies between 

two mounta ranges. It is primarily a "small frunler" region. Farms average 2 112 to five 

acres L'1 size and the farmen; are generally between the. ages of 17 and 50 years. Rainfall is 
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minimal and it is considered a dry region. Soil content is high in bauxite and in a few parts 

of the region, limestone. Principal crops grown are tomatoes, carrols, escallion, water 

mellons, cassava, thymeJ onions, peppers and peanuts. On··farm tri(lJs growing cassava 

had been carried out by the Inter-American Institute for Co-operation in AgTic\.tlture (IlCA) 

and peanut trials had been carried out by Caribbean Agricultural Research and Development 

Institute (CARD!) in tins region. 

Clu"istiana in the central uplands fell under the Integrated Rural Development. 

Programme (IRDP). The Christiana region is dominated by small fanns of under nve 

acres. Fragmentation of ;>arcels is a dominant feature of the tenurial system. 

Approxirnately IJ3 of the farmers grow irish potatoes. Other crops grown are peas, 

cabbage, yam, b~!ans and carrots. The M~nistIy of Agricultw'e had carried out various on

farm trials in this region. The Christiana Potato Co-operative - a voluntary marketing 

organisation - serves the region. 

VI/ ait-a-Bit is a region of predominantly small fanns of less than five acres. 

The terrain is hHly and is generally subject to soil erosion. Yam is the main crop. Other 

crops grown are bananas, irish potatoes, com. peas, cocoa and chocolates. nCA had been 

conducting on-farm trials in the area based around hillside farming and intercropping vlith 

yam. Farmers in the region have been exposed to several other technological changes in 

farming through assistance from various international agencies. 

Guy's Hill is a focal point where the boundaries of St. Mary, St. Ann and 

St. Catherine meet to foml a thriving farming community. The terrai.n in the region is 

generally undulatjng. Mixed fanning is the main acttvity of the region with 

most farmers cultivating cabbage, tomatoes j pumpkin, potatoes. peas, corn 

and ham. On-farm trials with potato and ginger had been carried out in 

the a.ea by IICA. 
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Buff Bay Valley, pa.rts of St. Andr.ew and St. Catherine in the western 

uplands were selected because of the variety of farming systems which could be t.apped1 

ranging from coffee plantations, fish farming~ bee farming, f1ori~cu1ture and lraditional 

mixed fanning, Farm sizes vary in these areas although small fmTI1S predominate. 

Agriculture is export oriented in these areas as the majority of farmers grow banana§~ 

coffee, yams t chocolate and cocoa. The majority of smaller farmers. in the region axe 

subsistence fanners . Additiona.Uy t the limited live:stock activity is generally on a srnall 

scale and for local consumption ptnposes. 

~nle farmers in St AndrewlSt Catherine \.vere selected randomly for their 

type of practice, from ttw Jamajca Nat.ional Export Corporation Commission t Est of 

growers and t:xporters and the Agro-21 list of fanners . These latter SO'UICCS Wf~re chosen 

so as to capture a wide cross section of farmers of differen.t socio··cconom"k levt;is, 

educational levels, farm types and sizes. 

For purposes of the sample fram.!! construction, fanners were defined as 

dlose heads of households who had available to them ,h least 112. acre of land and assumed 

the risks of fanning that land. This definition did not exclude farmers from :also being 

hired managers on oUler farms besides their own. However, those 'Nho were exclusively 

hired managers were not included in tile sample frame. 
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The $urvey of farmers was 13,,1nch\'!d on Yiond,1Y, .rune If;th. Fanners 

we-:e~ for the most part~ co-opera tive. Four Aarr.ners who r{~fllScd tCI eo ,operate after a 

questionnaires Wt:re checked daily for consi£.tt!flCY cJl,d compk:l~n{;SS of answers. 

Ful1~time farmers comprised 83% of the fanne:;:s that were bc'IJdeJ!n the 

:tmrvey. The following u~ble shows the bremkdown: 

Upper Level 

:Middle Level 

I.,ower-Middle Level 

Lower Level 

r'ln~ '(i, I I:; 

.;:d!.' ~ 'r:: 

4% (2) 

.r.' 0/ ('l) 070 .• .J 

4% (2) 

;: ,!,;'7:-Time 
,J:fl [lr~n1 

2% 0) 

2% (1) 

17% (8) 

19% «9) 

6% (3) 

71 % (34) 

100% (48) 
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Essen'ially, traditional r.-!.lmers tended:o !:f\~'lt fannilig a.s a full-time 

'.:>ccup..l llo.,.i .. 'TIley uSl'a11y undertake the risk of farming either th(!1r OWI~ or tlleir parents's 

:41nd ar~d that was cv:.:;idered to be s'Jfficient In order to secure tl:ems':;Jves however, they 

grew multiple crops. By so doing, they guarded thehlsel'l('-~ against tcytc! los;; of produce 

which could arise from. dis~ases, pests, drcufht 0r heavy r(;)j 1. Ar~oth(,~r reason for 

growing mixed crops was the on-going avaiabi1i~ of cash as diff.;f(:;nt crops were 

haiyes\..~d at different times. The f~.mjj y too, wot,; ~d have 2S ral..icll iood as possible all year. 

'I'oday, many fmmersx~ntimw to grow :n ';xed crops for the. S~ll,le reasons and this was 

supported by the survey leS1...Jts. The fOllowing table ~b)ws the breakdown of full- time 

',nc rart-time fan.ners a; ':,~\ ttlf". hrge pe,:·cent8.ge ~ffarmer-s growing mixed crops. 

T.,hi"" 4 
~ .. ~ .... -

Livestock 4% (2) 4% (2) 

Mixed ClOp 73% (35) 84% (40) 

One Crop 2% (1.) 2% (1) 

Horticulture 4% (2) 4% (2) 

Fish 2tJf. ./0 ("I ' ~ ) 2% (1) 

Fish & Mixed. Crops 2% (1) 2% (1) 

Apimy 6. __ ........ _~_ 2% {1J. . _ _ ~ . l .-'~(l) 

_ 8.3SrL.(jJQ). _J1..%.JJD 1.Q.Q.% .. J:1£1 
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The majority of full··time fanners tended to own piots under 25 acres in size, 

as shown in the survey results (see table belo"'/). Many of them would have liked to 

increase their land holdings but the acquisition of land prc,ved for many to be difficult as 

the higtL If-vel of demand caused prospective sellers to increase prices. It has been difflcult 

to get holdings contiguous to existing parcels. Consequently, fragmented holdings typify 

the small and medium farmers' properties. By using intens ive fanning systems farmers 

have succeeded in maldng units as small as five acres into economically feasible units. 

From such units the target fanll family demand can be met and any residue can be sent to 

the market. 

ThbJe 5 

fARM SIZE 

U ndet 5 acres 

5 to 25 acres 

Large over 25 acres 

BlLL.J1M'E fAE.lYrER 

48% (23) 

21 % .(10) 

14!&....l.n 

83% (40) 

URI TIME EARMER 

7% (3) 

2.% (1) 

17% (8) 
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EDUCA'J1QN 

In genera.l~ the traditional small farmers have had. prirn.ary level education. 

This was also evidenced by the survey results. 

Table 6 

EDUCATION 

Non-literature 8% (4) 8% (4) \ , 

Primary 42% (20) 21% (10) 7% (3) 

Secondary 2% (1) 8% (4) 10% (5) 

University 

54% (26) 23% (11) 2':\o/f) III I" ,,- ~ t."-" J 100% (48) 

Fa.rmers educational1evel also impact on whether they did full. tb:l1e ffllming 

or part-time fanning, The more educated farmers tended to farm pan>time .and purSUt~ their 

other careers as well. In. such cases a hired manager wou.ld CalT'j out t.he clay··to-day 

operations of the farm and the owner 'Mould make policy clecisons. The relationship 

between education level and full-time farming is shown below:-
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University 13% (6) 13% (6) 

SecondRry 10% (5) 10% (5) 

Primary 65% (31) 4% (2) 69% (33) 

Non-Literature 

83% (40) 17% (8) 100% (48) 

'TIle survey results showed that the majority of farmers in general and full

time farmers in particular had primaIy level education. University graduates were all part

time fanners. The non-literature farnlcrs were also full-time farmers, growing mixed crops 

on small f alms. 

Jamaican farmers generally have had little experience with on-farm. trials. 

Until recently, traditional extension methods such as model fa..rms, field visits, field days 

and training programmes were employed as methods for diffusing agricultural technology. 

Our intexviews with researchers in vol ved with recent on-farm trial projects indicated that 

on-farm trials have yielded positive results and show great potential for decreasing formal 

large-scale extension services. The main benefit reported by researchers is that on-farm 

trials ex.pedite the diffusion of knowledge to farmers, and results in high rates of adoption. 

Organisations such a.s ileA have also found that the rate of adoption of techniques by 

neighbouring fan-Herst is accelerated when field trials are used by several farmers in a 

community. 
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In this survey, forty~eight fanners from the six designated areas were 

interviewed; of these 44% had on-farm trials or experiments on their fanns, the other 56% 

had never been approached about the possibility of allowing research to be carried out on 

their fanus. Those fanners who were involved in field trials concentrated on the following 

crops: tomatoes, CalTotS, yams, potatoes, peas, cabbage, onions, ginger and com. Other 

areas of research also included the growing of grass for soil control, chemical analyses of 

various sprays, fertilizer trials and studies of mechanical farming equipment. Farmers 

reported a high level of receptivity to the field trials as they felt that the experience was 

complementary to their farming operation. 

DlI.RA.TION OF TR TALS 

Fanners in the survey had participated in trials for varying periods of time 

depending on the nature of the research. For some farmers research work had lasted from 

two months to two years. In other cases, tte trials were for one day every three months 

over a one-year period. 

Table 8 

D.!1EATION OF FIELD TRIALS 

TIME PERlO12 

Up to six months 

6 months to 1 year 

1 year to 18 mon ths 

18 months to 24 month 

NO. OF FARML~ 

TRIAL 

.9 

7 

1 

21 

43% 

33% 

5% 

100 
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The majority of fann.ers reported that they were not hampered by tile 

duration of research because they used land which would have been left idle, and did not 

otherwise intel1llpt the normal farming operation. In fact, several reported that it was 

complementary to their other activities. However, 5% of the fanners felt that long term 

trials created some financial loss as the crops (in this case maize) were planted at a higher 

density than normal, and tied up capit.?J and land for an extended period of time. In cases 

where, the trial did not require the famler to change his crop mix, for example, chemical 

spraying and soil control trials, f('.rmers did not experience any financial disadvantages 

despite the dWdtion of the trials. By and large, field trials do not require considerable land 

area. In this survey trials used between 1/4 acre and 1 acre of farmer's land. 

Research organisatic.-, have generally operated in a policy framework 

whereby farmers are not paid cash to have research carried out on their farms. They 

however provide a range of incentives~ cmd ensure that research work should not cause the 

farmer to incur extra cost Consequently, research organisations from time to time have 

given frumers small sums of money to offset direct expenses. In the survey group, the 

following figures obtained fl)! cash payments, 
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li1,bk.2 

CASI:.LeL:\ YivfEriT.s . .RE.cJ:a.YED£QRE6J~Tlc.n:AIJ.QN.ltl...QNEEM.J~S 

Payment for final crop 

Payment for meals & labour 

of staff 

Small payment 

$40 for expenses 

No payment 

1 

1 

1 

2 

-1.(i 

21 

5 

5 

5 

10 

II 

100 

'The incentives used are generally related directly to the research activities. 

81 % of the farmers received incentives in the form of fertilizer. seeds, shoots and chemical 

sprays. Some fanners recei ved all the inputs necess!U-y for production. whilst others 

received mainly seeds and fertilizers. In some case,s, the inputs were supplied to the 

farmers on credit. 

Some organisati:>ns bought the final products from the famlt~rs whilfot 

others allowed thf.! farmers to return to the organisation, an equivalent amount of seeds or 

shoots while retaining the surplus of produce for themselves. Those incentives have 

proved to be more than adequate and this was pal1icularly so when the research work W(l.,\) 

carried out under tl)e farmers nonnal programme of cultivation. Farmers view this 

approach to incentives as beneficial to them. 
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Farmer's receptivity to onQfarm trials is such that most of those farmers 

who had engaged in on~f(\rrn. trials were \dlling to participate in the project which \vas 

presented. Only one farmer in this category refused. Of the 48 fanners surveyed, 96% 

said that they would allow "a reputable national organisation" to can)' out research project'i 

in a small area of their farm; 2% said that their agreement would depend on which 

organisation was carrying out the research and vJhat they would be doing. Only 2% of 

those interviewed were unwilling to allow the research on their fam1s. Of the 27 farmers 

who had never had trials on their farms, most (96%) said that they vV'ould be willing to 

participate in on-farm trials. 4% were unwilling to participate. 

Farmers wre quite rational in their decision making regarding the ventun! 

and recognise as benefits: 

a) the opportunity to learn new skills and increase their 
knowledge of farming, 

b) the availability of incentives to help lower their overheads. 

The conditions under which they will participate are quite reasonable and 

reflect the real constraints which they face. 
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As long as the practical work would be done by the 

researcher. 

If food would be provided for the staff involved 

in the project 

If the inputs (seeds, fertilizer, chemical sprays 

etc.) would be provided. 

If payment to care for crops would be provided. 

If land would be provided. 

If research does not increase the overheads of 

the farm. 

11' some form of financing would be provided. 

As long as the staff involved are honest people. 

As long as the project is profitable. 

If able to acquire more land. 

No conditions attached but as long as project does 

not interfere with the normal operations of the 
farm. 

52. 

'%""QERESEONSES 

4% 

26% 

4% 

4% 

4% 

4% 

4% 

4% 

38% 

100% 

All farmers who indicated willingness to palticipate also were willing to 

contribute to trials. For small farmers all inputs except labour would be difficult to acquire. 

however, they exhibit interest in contributing resources within their means. The survey 

results show that fanners would be willing to contribute: 
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- seeds, 

Q land. 

~ labour for cooking meals of staff, 

- farm-labour, 

C 'I' 
~ lcrth.lzer, 

- chemical sprays, 

u supl!rvision and day to day nUU1agement skills. 

62% would provide farm labour, which represents for many farmers the 

only resource that they had at their disposal. Labour contribution mentioned by farmers 

ranged from management skills to 3 days per week. Other tangible contributions offered 

were all the seeds and chemicals required, 8 bags of fertilizer and land. 

53. 

OUf conclusion is that, there is a target group of farmers who exhibit a high 

level of receptivity to on-from trials. 111is group includes fanners who have already been 

involved in trials as those who have never been approached. 'I11e group recognises the 

benefits to be derived from agricultural research, but also realises that U1eir involvement 

will require certain resource conunitments, There is willingness to provide land, labour 

and inputs in accordance with the farmer's means, providing the organization is able to 

offer incentives which satisfy the farmer's own objectives for his operdtion.. 

'This survey attempted to ascertain farmers' perception of the long term 

value of on-farm trials and to determine the extent to which participation in research could 

prove beneficial to the productive capacity of the farming sector. The questions were 

designed to detennine success rate, adoption rate and multiplier effect 
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The survey results suggest that the on-farm trials which were carried out, 

on the whole were successful. 62% of respondents indkated complete success with the 

venture., 29% of tJ1e respondents reported some success and 9% felt that the results were a 

failure. 

52% of participating farmers reported increases in incoITl.e. 38% reported 

eitber no income effect or m .. u-ginal income effect, as ea.rnings from one crop were offset by 

iosses from another. 10% had losses. 

One fanner who did in fact produce more, was unable to seli the surplus 

production and had to use what was produced for home consumption. 

Farmers are \-vell aware of the imporu1nce of increased yields as a m.easure 

of the success of trials. 67% of partici~)ating farmers reported increased yields, 24% 

experienced no change while 9% actually had lower yields. 

Further analysis of the above data reveals that the majority of fanners 

viewed the venture as successful, although the effect on income and yields was not 

experienced by all. On t.he ollier hand, none of the farmers who reported failure had 

obtained income or yield increases. 



Farmers reporting success 

Fanners reporting partial 

success. 

Farmers reporting failure 
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Results 
Increased 
1.o.cJ).m~ 

18% 

100% 

Results 
Increased 
Yidds 

23% 

100% 

55. 

Our conclusion is that farmers identify with th.e research obj<!ctives of on-fatm trials 

and have the ability to measure success or failure in terms of meaningful resu.lts. 

62% of the respondents who had engaged in onwfarm trials continued to 

use the practice or techniques for subsequent seasons. 29% discontinued the technology, 

while 10% continued to use only the tedmology which proved successful. Those famlers 

who reported adoption of all the technology were for the most prut the ones who had 

experienced successful on-farm trials. 
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Successful experience 

Partially successful experience 

Failure 
(due;; to drought) 

69% 

"3 01 .... lO 

8% 

100% 

56. 

T110se farmers who discontinued the pr.\ctices (29%) gave the following 

reasons: 

- no change in income, 

- could not seU piOduci.':', despite increased yields, 

~ decreased yields 

. unav311ability of seeds, fertilizers or 

sprays used in trials, 

Vie conclude that farmers respond quite rationally to the process of 

transferrLrig technology from tJ\e tri.a! experience into lhcir normal fam1ing operations. 

Farmers will adopt and continue to practi.ce where the technique is directly beneficial to 

production and his capacity to increase income. 

Replication through field trials apparently \\'ould be an efri;~ctivc means of 

diffusion of new techniques. from the survey, 96% (26) of farmers who never had trials 

on their farms) said that they wouid be willing to adopt new methods or techniques from 
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57. 

other frlrrners in the area. Of the fanners who s4lid that they would be willing to adopt from 

other f~l.rmers, 96% (25) said that they would be able to influence other farmers in the new 

methods or practices that they learnt. In general, f arrners were favourably 

disposed co assisting other farmers as the survey results suggest. The 

following table shows the mean level of diffusion of knowledge. 
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0-4- 2 7 14 

5-9 7 9 63 

10-14 .12 14 168 

15-19 17 0 0 

20-24 22 4 88 

25-29 27 2 54 

30-34 32 1 32 

35-39 37 0 0 

40-44 42 1 42 

45-49 47 1 47 

50-54 52 3 156 

55-59 57 2 114 

44 778 

x :: ~4 JX = 118. =< 1i.68 

(r l;4 

'" 18 
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59. 

Where a farmer stipuhtes that he can influence more than 55 other 

farmers, a range of 55·59 is used as it is unlikely, for all practical purposes for such a 

fanner to influence more than 59 other farmers in the adoption of a new technique. 

The mean diffusion Ie.vel of one fanner int1uencing 17 to 18 other farmers 

with the new technology is the expected rate of diffusion. 

MODELS FOR DIF'rlJSION 
OF AGBlC!JlJ1JRALJ<NQWt,ED.G.E 

The majority of Jamaican farmers lack formal training in agriculture. 

F.:.rming practices are usually acquired by traditional and informal means and farmers tend 

to change their methods only under conditions of certainity and where the benefits are 

immediate and obvious. 

A primary objective of th~s project is to provide a mechanism which 

ensures that, small farm",:r~ n1ake pennanent and fundamental change in farm practices as a 

result cf participation in on-farm trials. This survey attempted to identify Lhe various 

channels through which farmers have acquired agricultural knowledge in order to 

reconunend suitable strategies to provide support and follow-up to fanners v/ho shO\v a 

desire to adopt new fanning technology. 
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60. 

The sample contained a majority of farrners with ::l, low level of education. 

The primary means of acquiring agricultural skills has been through informal and practical 

experiences. The data shows that a majority of farmers are self-taught or learn from their 

families during the early stages of their lives. Fonnal training, leaming from books and 

journals is not the usual method of acquiring skills. However, organisational conrxacts 

have been fairly important in affording farmers the opportunity to interact with other 

farmers and in exposing farmers to new information provided by extension officers~ 

government agents and school teachers. 

In terms of organisational influence, the Ministry of Agriculture is the 

most frequently cited organisation which has assisted farmers. The JAS and JLA are 

recognised by fanners as having had some influence also, despite the low level of 

attendance of farmers at meetings and the gener,ll decline of the activity level of these lon.g

standing bodies. Newer organisations such as JNIP and Agro 21 C.re cited by upper a"d 

middle income fanners as the most influential in the acquisition of information and the 

development of their fanning technology. 
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Self-taught 

Family 

Other fanners/friends 

Extension methvds 

Farm worklon-the·job training 

Organisations (ileA) 

Formal Training 

Research 

Booksijournals 

SQ.URCES OF SrE.c.1FIC INI:QRMATION 

Extension officers 

Leadmg farm.ers in area 

Ministry of Agriculture 

Commodity Boards 

IleA 

UWI 

JNIP 

Agro 21 

pya 

36 

24 

15 

14 

4 

4 

3 

2 

2 

22 

22 

9 

9 

3 

2 

2 

1 

1 

61. 
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ORGANISATION INFLUENCE 

Soc.io-econ. Farm Farm Years 
O~Eisat~on Occupation Level ----- Education ~ Size Farmins. 

rICA Full-time Lower Primary Mixed crop Small 6-10 years 
farme.r 

lICA, Hin. of " " " II Medium 6-10 II 

Agriculture 

IICA II Lower-mi.ddle Secondary " Small 6-10 " 
Private 
Voluntary Organ. It Lower Primary Mixed crop Medium Over 30 years 

Ministry of AgrL, 
Universities and 
Schools Part-time Middle University Mixed crop Large Over 30 1I 

Ministry of 
Agriculture Full-time Lower Primary Mixed crop Medium 11-15 years 

i1inistry of It II " " Small Over 30 years 
Agriculture 

tHo is t ry of Part-·time Middle University Mixed crop Large 16-20 years 
Agricultu.re 

Ministry of Full-time Lower Primary Mixed crop Small 16-20 " 
Agriculture 

Hintstry of 11 " " n 6-·10 " 
Agricultur.e 

Min. of .\g:d. -
Lands Authority Full-time MJ.ddle Secondary Xixed crop Large Over 30 years 

Lands Authority " Lm.;er Primary " Small Over 30 years 

Project Land " II " " 11 16-20 years 
Lease 

,~ ... 
;)6. Augustine Part-time Middle University Mixed crop Medium 6-10 years 
University 

JNIP Fu1.1·- time Upper Secondary Ornamental Large 1-5 II 

Horticulture 

Jt;LP Part-time Middle University Apiary Small 1-5 " 

Agro 21 Part-time ~1iddle University Fish Large 1-.5 II 
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An impOrLqnt finding is the number of farmers who report the influence of 

leading farmers in the community. Farm communities have a well developed social infra

stmcture whi.ch revolves around significant persons such as large farmers, professionals, 

school teachers and religous leaders. The school and church are the primary soci?J 

institutions for rural people. Small fanners often also find part-time employment on larg~ 

fanus to supplement income and use that opportunity to learn new techniques 

In this survey, farmers were asked whether neighbouring fanneI1) had been 

inf1uenced by their experience in on-farm trials. 62% of farmers felt that ot.her farrn~rs had 

been influenced and had adopted the techniques being propagated on their individual famL 

38% reported no responsiveness from other farmers. 

When asked about their own ability to impact on oth~r farmers, fanners in 

the survey reported being able to influence an average of 17-18 other farmers. 

The data suggests that a number of opportunities for diffusion are possible. 

63. 
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1. Earm~r~to~Farmer Contacts 

The model which appears to have the greatest impact is one 
where leading fanners are utilized to share technology with 
neighbouring farmers. The 44 farmer.> in this survey had a 
multiplier effect of 17. 

'The model need not exclude the farmers' organisations which 
has broad~based member-ship and which farrners recognise 
a~ naving contributed to their development. 

2. Traditiona.l Extensjon M~b.Qd~ 

A number of farmers report that Govemment extension 
services w~re of benefit to them, and the value of this should 
not be ignored. Training days, extension visits and 
demonstration farms may not have the same level of impact 
Nonetheless, fam1eis give some credence to the knowledge 
obtained from these sources, 

E8.RMERS PRQBU:MS. 

The project's objective is to channel research efforts into areas which can 

best assist fa.nners to sol vc their day to day problems. The perceived problems of farmers 

64. 

in Jamaica vary considerably with socio-economic conditions. Large farmers reI)''Jrt access 

to financit1g and cash flow as a major problem area. Small farmers on the other hand have 

adjusted to the absence of large scale credit schemes offered by the government, and face 

the usual problems of input costs, availability of inputs and marketing and labour. 



_. 223 -
65. 

In this survey t the cost and availability of inputs were the most frequently 

cited probiems. 

Table 14 

FARMERS REPORIEJJJ?'f{OBLEMS -INPUTIi 

H'gh price & availability of fertilizer 

Quality of fertilizer 

Cost of sprays 

Price and availability of seeds 

Price and availability of other inputs . 

16 

.J. 

7 

5 

8 

17 

7 

5 

Jl 

37 

What is clear from the responses of farmers is that not only is price a 

constraint to access, but also the system of distribution whereby fanners can obtain the 

inputs at close proximity is faulty. 

lJ:.Q.bJ~wjth Marketing & Trans12QJl 

This is also closely related to the distribution of inputs. The condition of 

roads and meaJ1S of transporting goods and produce between the towns and farms is a 

constraint to many farmers. 



~arketing 8 

Poor foads 1 

Transport of goods 1 

10 

66. 

The availability oflabour on a timely hasis arv:l at a price. which the farr.l':.r 

can afford is a long standing problerH for the farming sector. Farm labour demand 

competes with off-farm work which is the preferred fonn of employment for the xural 

population, and many fannen; experience great frustration as field workers prove unreHable 

at critical period~ of land preparation and harvesting. 11 farmers cited this as a problem~ in 

this survey. 

Given the flnding th:lt 62% had to increase labour input while using 

research methods in on-farm trials, the availability and cost of labour could prove to be a 

deterrent for some farmers. 

111e majority (83%) of farmers who obviously took the experience 

seriously and retained the farm practices sustained higher labour costs, because of the need 

to take due care with work or to execute a greater number of tasks. Some farrncrs required 

additional labour but were unable to afford it. 
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The problem of labour therefore. has implications both for fanners' ability 

to sustain practices and also for their meaningful application of labour intensive techniques 

during the on~farm trials. 

Farmers are not necessarily aware of the specific problems which research 

ca.n address. They do report certain problems which research efforts may in the long run 

be able to correct 

BEPJJRTlt{Q 

Illi~EARCH RELAIEn I:ROBLEMS 

Scarcity of cultivatable land 

Poor soil 

Pests 

Lack of water 

'Needs 

N.Q_O.£ fAEMEE.S 

4 

2 

2 

3 

1 

12 

In summary, the major problems being experienced by farmers relate to 

cost and availability of inputs and this in fact affects the financial viability of the farm. 

The fa..rmers' earnings do not afford him the opportunity to purchase inputs to ensure a 

continuous and stable operation. The success of research expeliences and the long term 

impact of this project is constrained by this fact. 
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It is clear that even when farmers demonstrate the willingness to adopt a 

particular practice, they are unable to sustain its application if it involves new technology 

which is neither available nor affordable. once the original source has terminated the supply. 

On the other hand, the fam1ers perceive the need for research results which can address 

problems of poor soil, pests and weeds and which can assist them to maximize the 

productivity of the scarce land resource available to them. 

PRAEDIAL LARCliliY 

Praedial larceny is a significant problem encountered in agriculture in 

Jamaica., and the incidence has been increasing as a result of unemployment and harsh 

economic conditions. The. official figures place the volume of produce stole 1 at 20% of 

production. (Source: JLA Statistics) 

Of llle farmers surveyed, 83% hsd been victims of praedial larceny, 

however: only two fanners reported that stolen produce was a problem. 67% of farmers 

had done nothing to counteract the problem. The rea'lons given for the apparent acceptance 

of praedial larceny as a "way of life" are instructive. 
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- never being able to catch the thieves? 

- not having enough for otht:rs to steal, 

- fearing that the thieves may kill them, 

~ that protection Ylould involve too much effort, 

- that the.re are no methods of protection that can work) 

- that thieves principally steal from big-farmers, 

- that people who take the crops are usually related to 

the farmers, 

Q fencing the property does not help, 

~ poisoning the crops is dangerou.s, and 

- never had any problems with thieves. 

It is clear that fanners feel quite powerless in the face of the pervasiveness 

of stealing. 33% of farmers however, have made attempts to protect their crops from theft 

'Ine reported measures generally involve some cost and are practiced by the larger farmers. 

Small farmers with plots at some distance from the homestead are unable to monitor the 

situation and therefore do very Httle -

~ keeping stock or crops close to home, 

- watchiag crops themselves or using watchmen, 

- using guard dogs, 

- fencing, 

_ using weapons (inclusive of licenced flre .. arm), 

69 . 
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- giving people in the community pla:1ting materials 
so that they would refrain from stealing. 

k . 1 " k . h ' Ii ~ reepmg C ose.ill s Wlt tne po ce. 

'DH~ most frequently used method of protection was faxmers watching 

crops - either themselves or hiring watchment - those farmers comprised 69% of the 

70. 

fanners using some form of protection. 25% of the farmers used weapons such as licenced 

fire-arms as their main fonn of protection. In most cases, more than one method was used 

as no method used singularly was found to be very effective. 

The institutions cal'TYing out agricultural research have had to use varying 

methods of protection against praedial larceny of research produce. They have used 

methods to stop tlle theft as well as to counter the possible negative effects of l?raedial 

larceny on research results. Ivfethods of protection include: 

Introduction of "Authorised Persons" system of surveillance 
(GovernITlent Programme), 

Better fencing, 

Security guards, 

Restricting movements of the general public in research 
stations, 

Plant vulnerable crops close to areas of high security. 

As far as research work was concerned, praedial larceny of the research 

cmps can give misleading results. Some forms which were used to counter the negative 

effects on research results were: 

exclude affected areas from yield determination, 

use analysis techniques for unablanced design, 

plant a few dummy rows of same crops in the areas which 
are more susceptible to thieves e.g. plots near roads. 
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;!"._S-UMMARY. CQNCL1I.S.IQ1'J...:s.ANrlBf~QMM.ENDt\TIONS 

EARMEES RE~EJ.1YII.Y.I..QRC:SlU\E.CH 

The findings of this survey indicate that in the communities which have 

experienced on-farm trials, there is a high degree of receptivity to the results of research 

which is relevant to farmer's needs e.g. higher yieldi.ng varieties of crops, new breeds and 

varieties of livestock and increased knowledge on means of pest control - both biologically 

and chemically, fertilizer inputs and substitutes and general improvement in farmL'1g 

techniques. Farmers surveyed relate the research experience to increases in yields and 

income. Receptivity to on-fann trials was also found among farmers who did not 

participate in research activities. It is apparent that opportunities for meangingful 

L'11provement in fanning technology exist and. that farmers attitudes facilitate large-scale 

efforts in this regard. 

C.QNJ2.[rIONS EQE..£AKITClP AITON 

Tne survey found that those farmers who were willing to participate in on

fann trials came from all the socio-cconbomic levels. Non-participants (resisters) on tne 

other hand, were generally small fanners, of very low educational level with little or-no 

exposure to organisations, or prior leanung experiences. Only 4% of fanners in the survey 

were unwilling to participate. 

71. 
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Falmer's willingness to palticipate is accompanied by cert8.in conditions 

which inc1ude:-

Incentives such as inputs, markets for produce and cash 
payments to offset direct expenses. 

Constraints relating to full involvement and cOJIlpletion of 
the project and adoption do exist 

The most important being the farmer's ability to afford and obtain the inputs 

and labour required for the experiment. Projects which complement the farmer's existing 

operation, crop mix and market demand and operations whic:h demonstr.ate immediate 

benefits are those most likely to recei ve cornnlitment and attention from farmers. PX'Oje~t,~ 

which require significant outlay of additional labour and timely labour inputs at critical 

periods are likely to present some difficulties to the less viable farmers, who often face 

labour-m.anagement problems. 

'Ibis survey identified several organisations to which farmers have been 

re.spondLng fi../r tt"!chnoJogy advice and research. These are described in Chapter 2 of thil~ 

report. 

From the results described, we conclude that, in addition to org8nisations~ 

farmers themselves provide an effective channel for diffusing research results and for 

encouraging participation. Our analysis of the. data suggests that for each participating 

fanner an average of 17 additional fanners can be affected, Important and successful 

f2IDlers in a community are also influential in diffusing technology by means of: 
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a) hiring small farmers to work on their farmS and teaching 
them new techniques. 

b) assisting with the distribution of inputs and specialised 
lXlaterials which are difficult to obtain. 

c) bforrnally sharing technology and advice during nom'ilil 
social interaction with neighbours. 

The effectiveness of tradit~()nal extension approaches (training days, 

73. 

demonstration forms) was also recorded by this survey. It ap.\"=.ears that while adoption may 

not be immediate nor complete, farme~ do ai.~quirl;.': SOHle new knowledge from these 

methods. 

Methods selected for diffusion should however give farm~rs the opportunity 

to tryout and experiment with technology and should not involve experiences which 

reqnire formalized nor classroom lype situations. 

This would suggest that conct~ntration of research efforts in specific 

communities where climatic conditions, crop mix, la.bour market acd other factors create 

similar conditions for all fanners involved in a particular venture is the most suitable 

method of organization. This would allow for informal sharing during the normal cyUJ'Se 

of commun.ity life and afford fanners the opportunity to come together for training days and 

demonstrations. It should be advisable to involve a minimum of 10 fatmers in e·ach 

comm:Jnity directly in on··farm trials and provide support to the anticipated 170 or 180 

fanners who are likely to be affected. 
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Given the observed high rate of adoption (62%) and reported impact on 

income and yield, we conclude that this project will make a definite contribution to 

incrreased productivity and tl1erefore income al1d living standards among farmers. 

74. 

Employment wi.ll be generated from the additional labour demand created by 

on-farm trials in the shorHerm and from long-term requirements resulting from pennanent 

adoption. A secondary benefit will be the increase in the supply of domestIc food to 

consumers as wen as to fann families. This, however, is largely dependent on the ability 

of tht~ marketing system to cope with higher production volumes. Some farmers continue 

to have difficulty transporJng produce and selling produce, 

CO.NSTKAlNIS. 

"I11e survey identified a number of cO:lstraints to fanners continued use of 

new technology. The rnost significant constraints are: 

i) cost and availability of inputs 

ii) labour 

iii) praedial larceny . 
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Annex G (2.) 
Social Analysis 

NOTES ON INCOapORATING \<'JOt"iBN INTO TH.B} JAMAICA AGRICUI.oTURAL --_. 
RESEARCH PROJEC'f 

The project can incorporate women at a number of points in project 
development and implementation: in design; represented on the 
Research Advisory Council and/or Executive Council of the RA,Ci as 
researchers receiving grants or contracts from the projectJ as 
recipients of training: and, most importantly, as users of 
research findings -- as producers. 

During the initial design and carly implementation phase of the 
project p the views of women and people representing womenis 
concerns can be solicited as part of the process of assessing 
research needs in the country. Such groups should also be 
contacted for names of potential RAe members. 

f-.1ember.sh}E in the ~~searc:h Advisory Council. It is not th.e number 
of 'o'lornen on the i{AC that will determine whether its policy 
direction is favorable to including women as research 
beneficiaries, but whether. the qroups on the RAe themselves have 
many women members or represent women's concerns specifically. 
The WID office in AID and IleA, which has undertaken some studies 
of women in Jamaica, may be able to help identify such groups. 
For example Q there may be pva's which deal extensively with rural 
women. There may be other AID projects with a significant 
emphasis on women's participation. Government aqencies in food 
and nutrition or home economics may be useful to contact. The 
Carloni study noted that while 40% of male farmers belong to an 
extension group, 57% belong to the JAS, and 20% belong to the PCB, 
only 21% of women belong to any of the three. 

ft~c "!pients o~ Cont!" ac!:.s, Grants, and 'rr i:.,-;nll!.~i.. It would requ ire a 
real commitment to incorporate women at this point of the project, 
but it can be done. The first task is probably investiqative: 
are there women researchers in Jamaica? Where are they and what 
are they doing? Seconci T special care Should be taken to solicit 
proposals from them. The research program should specifically 
help them develop proposals for funding. Male research leaders 
(recipients of contracts and grants) should be encouraged to hire 
wome~ to assist in their own research. 

Probably, the number of female researchers is miniscule. In this 
case, the project will need to look further at the training 
grounds for Jamaican researchers: the aqr:i.cult.ural schools and 
graduate programs. How many women are coming out of this system, 
and what happens to them? Usually there are very few women in 
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this field. The project then faces a decision about its long term 
comm~tment to incorporating women into the project and into 
aqricultural research generally. There are ways of improving 
women's participation as researchers long before the project ends, 
by increasing training of women in this area. For example, if AID 
helps fund scholarships in this area r a serious effort to seek out 
women foe them can be undertaken. Special incentives may be 
necessary to attract women to scholarships in agriculture and/or 
agricultural research. AID can assist at the undergraduate level 
or lower (through UWI, the new College of Agriculture, etc.) to 
brinq women into the field. Since the College of Agriculture is 
already heavily supported by AID, seeking out qualified women for 
training may already be well in process. 

Beneficiaries. The most important place where women should be 
incorporal-ed into this project, however, is as pr.oject 
beneficiaries--as users of new technologies. How can this project 
assure that women in fact will benefit from this process of 
generatinq and diffusing new technologies? 

Before examining ways of increasinq the changes of having the 
proje~t benefit women as well as men, it might be worthwhile to 
note how difficult it has often been to incorporate any social 
concerns into aqricultural research and extension programs. 
Agricultural research outputs--the new technologies 
produced--appear to develop from a scientifically neutral 
process. In theory, they might ~e though to be of equal benefit 
to anyone who chooses to adopt them, men or women, rich or poor. 
In fact, however, there is usually a bias in the process of 
technology qeneration and diffusion which tends to favor .Luger 
producers over smaller ones and men over women. (Often women tend 
also to be smaller producers, so are doubly hurt by this bias). 

Firs:, to the extent that the research system listens and 
responds to articulated demands from client groups, it is often 
the larger farmers, with a stronger voice in the political system, 
whose research demands are attended first. Technologies and areas 
of research appropriate to smaller farmers or women, the research 
system otten produces or adapts technologies that increase 
agricultural input costs. It is more difficult for smaller 
farmers to make this investment, as they generally lack access to 
the credit or financing available to larger farmers. 

Second, much of the work of the lARes is deliberately focused on 
small farmers, and recoqnizes the need for "reduced input" 
technologies, but many technologies develop from the united States 
1nd other places where the relative factor prices favor the 
development of capital-intensive and land-extensive technologies. 
For this reason, agricultural research systems have tended to be 
more successful in reaching their targeted population. In 
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Jamaica, one study estimated that 87 percent of farmers are 
classified as "small farmers u

, so the research approach taken is 
obviously of qreat importance in this project. 

Thi[~, even when the technology itself if appropriate for women 
and small producers, the diffusion process itself favors larger 
farmers. The Carloni study has shown that is true in Jamaica as 
well. It is easier to find and work with larger farmers, who are 
often more enlightened. As a consequence, larger farmers adopt 
new technologies earlier. In the lonq run, in most cases, the 
adoption rates for appropriate technologies tend to be equally 
spread over social qroupsf but the nearly adopters R tend to be the 
largest beneficiaries of the technology. 

with this understanding of the process of research and diffusion 
there are specific mechanisms that may improve the chances of 
women benefiting from the project. Examples might be: 

Examine what crops women tend to have greatest responsibility 
for r and at what level. The Carloni study noted, for example, 
that women tend not to be involved in yams, but are in some 
vegetable crop prOduction. The choi.ce of commodities may be 
influenced by this breakdown of the workforce. It may be, 
however, that other factors, particularly the overall 
macroeconomic analysis of returns to investment, should play 
the most important role here. If commodities that 
traditionally have had a limited role for women are chosen, 
thought should be given as to whether and how women miqht find 
it an advantage to produce these crops. This is important 
given the large numbers of women producers. The head of IICA 
in Jamaica estimated that in rural areas, women are the main 
wage earners in about half the households. If women cannot be 
brought into producinq the chief commodities supported by the 
research system, the total potential project benefits 
(estimated through increases in production and productivity) 
will be much lower than anticipated. 

Women's work seems to be related to the cropping cycle. Men 
seem to take the lead in planting and weeding, with some 
assistance from women. Women tend to have a more dominant 
role towards the end of the production cycle, in harvesting 
and marketing. Therefore, if those setting research 
priorities for a given commodity or commodity qroup wish to 
benefit women specifically, they should focus on technologies 
that will help in those parts of the production cycle where 
women work the most. (Surely this division of labor will vary 
by crop, farm size, labor availability, etc., and must be 
ascertained carefully during the process of deciding on 
priority projects to fund.) 
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Carloni's st~dy points out that women are ignored or neglected 
in traditional extension programs in Jamaica. The diffusion 
plan envisioned in this program relies on "model farmers" 
teaching other farmers, and on considerable on-farm research. 
In this process, there are a number of potential linkages to 
women that can be established. 

One is the selection of model farmers. Make half of them 
women, and in the evaluation see whether neighbor adoption (by 
both sexes) is better or worse depending on the sex of the 
farmer. Often there will be second stage adoption phase, when 
seed (or whatever technology) is distributed out from the 
model farmer to a select group of interested farmers to see 
whether the technology is adaptable to a wide variety of 
conditions (mixed systems of various types, farms of various 
sizes, agroclimatic conditions, etc.) Women should also make 
up half of this select group. It should be remembered that 
these farmers are in effect the only Hdiffusion agents" of the 
project. If women are not equal participants at this level i 

they will not be equal participants downstream when wider 
participation is hoped for. 

It is trained researchers who will be undertaking and 
supervising the on-farm-research that is the focus of this 
project. This gets back to the question of hiring female 
researchers, who will be first "diffusers" of the research in 
the field. For this reason, heads of research teams should be 
encouraged to hire women whenever possible. Assuming that in 
the short run y it will not be possible for women to comprise 
half of the researchers, then a special short course for the 
researchers that will attune them to women's role in 
agriculture should be supported. This might include showing 
tne importance of women in agriculture, their traditional and 
potential roles in increasing agricultural productivity, the 
particular problems that would be of research interest to 
them, the constraints under which they must operate in terms 
of other farm tasks r availability of credit, etc. Knowledge 
of and sensitivity to these issues might vastly improve 
researcners l willinqness to seek Ollt and work with women as 
well as men. 
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Annex H 
Scopes of Work for TA 

JOB DESCRIPTION FOR THE PROGRAM DlRECTOR 

Re~Eonsibi~~tie~: The Progr-am Director (PO) will have the overall 
development and administrative responsibility for the project and 
the research program. The PD will also administer and coordinate 
the technical assistance provided by the short term commodity 
specialists. He will establish the priorities for research and 
develop the policies governing the qrants/contracts program. In 
these activities the PD will be guided by advice, recommendations 
and oversight of the RAC. However, the PO will have final 
authority and responsibility for the execution of the research 
program. 

The PD will need to develop program priorities both in regard to 
commodity problem areas within commodities, and kinds of research 
to be carried out. Priorities will be established based on the 
needs of producers, national prior.ities, and economic 
opportunities. However, since agricultural research has a long 
lead time and difficult biological problems are seldom resolved 
quickly, priorities will not change drastically from year to year 
or the program may end up as "scatteration" with little 
discernible long term progress. 

The PO will seek to incorporate and focus the efforts and 
resources of both the private and public sectors toward proqram 
goals, stimulating the private sector to playa complementary and 
supporting role and in some cases to carry out the development and 
transfer of the improved technology. The PO should also seek to 
broaden the support base of the project by soliciting the interest 
and participation of other donors. 

The PO will establish direct workinq relationships with IARCs, 
regionill research institutions and, where possible, develop 
cross-national linkages, recognizinq that these external 
institutions are a rich source of technology and expertise. 
Lastly, the PO will help identify and train an heir apparent from 
amongst qualified Jamaican scientists to take over the Program 
Directorship by the end of the project. 

Qualifications: The PO should be an agricultural scientist, 
preferably a-Plants specialist with a Ph.D. degree or equivalent. 
He should have had several years of research experience in 
developing countries in both hands-on tield research and in 
research administration and management. He should have 
established a good track record in both areas and achieved 
international ~ecognition throuqh his work and writinqs. 
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~he PD must be a leader and demonstrate qood judgement (gained 
through experience). He must also be strongly motivated and have 
the ability to convince and enthuse others. Along with these 
qualities he should have a stronq empathy for his colleaques and 
assistants, and recoqnize the numerous problems of working under 
difficult circumstances. 

The kind of experience and background needed by the Program 
Dir.ector would be qained from several years in international 
research with an IARe, a large universit.y, a foundation, industry 
(eg. united Brands), or an appropriate public institution (USAID, 
Peace Corps, UNDP/FAO, World Bank). Perhaps the most useful 
experience would be that qained from several years of close 
association with an appropriate IARC, in part because of the need 
to be familiar with those centers which can be most helpful to 
Jamaica. 

,JOB DESCRIPTION FOR THE ASSISTANT PROGRAM DIRECTOR 

ResDonsibilities: The Assistant Program Director (APD) will have 
Slmilar.- duties as those of the Proqram Director and will act on 
the PD~s behalf in the latter's aosence. If possible, the APD 
would have training and experience in animal sciences so that the 
two persons will complement each other in carrying out the program 
and meeting its objectives. The actual allocation of 
responsibilities of the two directors would be worked out by the 
PD on a mutually satisfactory basis depending on the situation, 
interests and background of both persons. 

One arrangement may be for the PD to give primary attention to 
overall direction and administration of the proqram; and to 
matters connected with the RAe, major donors and other key 
people. The APD would then assume major responsibility for 
liaison with principal investigators, developing new projects, and 
assessing progress in the field. However, the APD must also be 
familiar with proqram direction and operations so that he can 
assume the directorship responsibilities when needed. 

Qualifications: The Assistant Proqram Director should be an 
ilgricu.1.tural-scientist, preferably - an animal scientist (if the PO 
is a crops specialist) with the Ph.D degree or equivalent. The 
APD should have llad SOIne experience in tropical developing 
countries with hands-on field research anti in project management, 
and be widely recognized in his field as an effective and 
successful investigator. 

~he APD must have demonstrated leadership qualities, be strongly 
motivated, and possess the ability to get on well in the Jamaican 
system. Prior experience ,tlith an lARC, a university, a 
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foundation, agroindustry research, or puOlic institution would be 
helpful. However, the extent of. [If;se&rch lnRlnageri.:al experience 
would not be as cr i tical for the UD as for tl\e PI'ogram Di rector. 
A Jamaican national with appropl:i~t. trlaininq and research 
experience would also be qualified for this pomiti.on • 

Responsibilities: The terms of reference and r~Bponsibilities of 
thls position must conform to USAID p$liciei and proeedur~s. 
However, it would also be desirable if the candidate has a 
rudimentary understending of the problems of mgriculture and 
biological research in tropical LDC's. Prior experience in 
Jamaica or similar situations would be useful for the Project. A 
qualified and experienced J~maic&n would be ~ccept~ble for this 
position. 
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Annex 1 
Other Donor Activities 

A number of studies and reviews have been undertaken during the 
past decade that address the subject of aqricultural research in 
Jamaica. These include work done by FAO, 108, IICA, MOA r and the 
University of Kentucky. The primary impression given by these 
documents is that over the years, agricultural research in Jamaica 
has become fraqmented among a number of government and 
quasi-government institutions. In addition to t.he .iYI0A and the 
statutory boards, other organizations engaged ~n agricultural 
research include CAROL, the storage and Infestation Division of 
the Ministry of Industry and Commerce, UWI, Pioneer Hi-Bred Inc .• , 
and Alcan Jamaica Ltd .. Minor roles in research are played by a 
number of external groups, including: HBCUs in collaboration with 
UWI (funded by AID research grants), University of Florida with 
the Coconut Authority (funded by an AID grant), INTSOY which is 
providing technical assistance to Jamaica Soya Products 
Industries f Ltd .. , IICA which is working with the MOA on a small 
farming systems program (funded by IRDe), IITA which hJS placed a 
regional representative in Jamaica, FAO which has assisted in a 
number of small research related activities, the Dutch government 
which has assisted with rice research and production, land 
cor re la t iOIl and hyd r ology, and ,:rADF wh ieh is fund, ing a 1 imi ted 
number of small research activities. 

Among major donor funded activities, the IBRD funded Export 
Development Project is expected to provide for adaptive research 
through several of the export oriented commodity boards as well as 
for ornamental horticulture and vegetables. To date, the project 
is retarded because it is locked into the public budgetary ceilinq. 

The most recent major research project was the U8$10.6 million 
IDB/GOJ Agricultural Research Project (1979-1983) with TA provided 
by MASI. The final report on the project indicates very marginal 
success f as measured by its influence on increasing actual 
research activities. The major constraints which prevented 
successful achievement of the project objectives a(~ the same as 
those identified in other assessments of the research subsector. 

• 


