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I PROJECT DESCRIPTION
 

A. 	Summary
 

1. 	The goals of the Fish Production System Development Project
 
are to increase food-production, income, employment, improve
 
nutrition in rural areas, and 
to assist the Government of
 
Jamaica to mitigate its foreign exchange problems. The 
project purpose is to develop the capacity of GOJ 
institutions to increase freshwater 'ish production 
throughout the country, primarily through assistance to 
small farmers. 

The proposed four-year project will, build upon the 
accomplishments of the AID funded Inland Fisheries 
Development Grant (532-0038) which established a knowledge 
base for conducting freshwater fish production activities in 
Jamaica and developed institutional capabilities for the 
production of fingerlings and the extension of fish farming
techniques to farmers. The project will be supported by the 
U.S. Peace Corps which will provide Volunteers to help 
train fisheries extension officers and facilitate a more 
rapid expansion of the program during the take off phase. 

2. The major outputs of the new project will include: i) the 
establishment of a fish hatchery/demonstrational facility with 
20 acres of ponds at Ferris Cross, ii) the expapsion of the 
research pondsat Twickenham Park from five to 1O acres; 
iii) an annual production of 13 million fin3erl;, • 

iv) the strengthening and expansion of the Inland Fi she ries 
Unit (IFU) with 116 new personnel assigned full time, 24 
of which will be at the professional level and will have 
received formal and practical training in fish production;
v) the establishment o in-country and Ca ribbean Regional 
fish production training programs which result in: 

a. 	 the training of 920 farmers in fish farming
through the IFU, Ministry of Agriculture 

(MOA); 

b. 	 the training of up to 90 extension agents, fish 
farm managers, and professional fisheries 
personnel from Jamaica and the greater Caribbean 
area receive training through IFU sponsored (annual) 
regional workshops conducted with technical 
assistance; 
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c. 	 the training of 45 students in fish culture at 
the Jamaica School of Agriculture, (JSA) who will enter
 
the fish culture profession with the IFU or the MOA 
extension service, large scale GOJ or private
 
sector fish farms, and other regional Caribbean 
countries;
 

d. 	 the training of up to 20 students in aquaculture
 
at the University of the West Indies (UWI) who will 
enter the profession at the research, educational, 
and/or administrative levels, in Jamaica or other 
regional Caribbean countries;
 

vi) the establishment of a country-wide' fisheries extension 
program with 1.280 farmers participating, with 1100 surface 
acres of water in production and six million pounds of 
fish 	produced annually by 1983. 

To achieve these outputs the project will provide the 
following inputs to the COJ, JSA, and the UWI through 
USAID Loan ($2,70,000)* and Grant ($1,367,000) funds for 
the following: 

a. 	 10,person-year's of long-term technical. Ossis tance 
in aquaculture production, research , training, and 
extension;
 

b. 	 9 person-months of short-term technical assistance 
to assist in establishing training programs and 
regional workshops in fish production at IFU, 
and for project evaluations; 

c. 	 66 person-months of long-term training for four
 
aquaculture specialists;
 

d. 	 60 person-months of short--term training for 
1.2 fisheries agents; 

e. 	 30 vehicle!; for transporting fish, perso7.nel,
 
equipment and supplies, 20 trailbikes for
 
fisheries extension agents; and three small
 
bulldozers for pond construction;
 

f. 	 Feed, fertilizer, equipment and supplies to support 
the expanded levels of production; 

g. 	 Upgraded and expanded hatchery facilities; 

*All 	currency figures in the project paper are in U.S. dollars 
unless otherwise stated. The exchange rate used to convert 
Jamaican currency to U.S. currency is US$1 = J$1.78 



-3­

h. 	30 months of training in aquaculture for two
 

faculty members from JSA and 9 months of training
 
for a UWI faculty member;
 

i. 	Minor equipment such as microscopes, sampling nets,
 

and water quality test kits to UWI and JSA to
 

allow them to add aquaculture to their curricula.
 

The GOJ will provide $4,858,000 for the following purposes:
 

a. 	salaries and in-country costs for personnel, up to a
 

level of 160 people by 1983;
 

b. 	salaries and international travel 'for trainees; 

c. 	operational maintenance cost of two fingerling
 
production facilities and a country-wide extension
 

program and,
 

d. 	establishment of in-country and regional training
 

program/workshops for fish farmers, extension agents,
 

fish farm managers, and professional fisheries
 
personnel.
 

The Peace Corps wi3 provide 25 Volunteers to work with and
 

train counterparts as fisheries extension agents and
 
hatchery managers.
 

B. Budget Summary 

The 	project will be implemented within four calendar
 

years of loan signing. Total project cos;ts are estimated 

to be $8,965,000 of which ALD will finance $4,107,000 

($2,740,000 Loani/and $1,367,000 Grant) and the GOJ 

$4,858,000. AIl) and COJ funds will be allocated as follows: 

I/ Repaynent of the Loan will be in U.S. dollars within 20 

years from the date of first disbursement of the Loan, 
including a grace period of not to exceed ten years. 

Interest, to be paid in U.S. dollars, will commence 

from date of first disbursement of the Loan at the rate 

of (a) 2 percent per amnum during the first ten years, 

and (b) 3 percent per annum thereafter, on the outstanding 

disbursed balance of the Loan and on any due and unpaid 

interest accrued thereon. 
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Table 1. Budget Summary

$000)
(u.s. 

AID 
Grant Loan GOJ Total' 

Technical 	 Assistance 

Long Term 
 900 -- 82/ 908
Short Term 
 54 ---- 54
 

'artici1pat
Training 

Long Term 
 52 86 , 
9 	 147
Short Term 
 -- 84 37 
 121
 

Commodities 

Vehicles 10 554 -- 564Equipment 30 211 -- 241Fertilizer & Feed 
 -- 900 --
 900
 

Facility 	Improvement -- 380 450 830 

Salaries . -- 1,480 1,480 

Maintenance & Operation .. .. ],656 1,656 

Contingency 53 111 182 346 

Inflation 268 414 1:036 1,718 
TOTAL 
 1,367 2,740 4,858 8,965
 

C. 	 Rationale 

Jamaica has always relied heavily on imports to meetits food needs. For example, from 1973 to 1978, food importsaveraged 	 $1.51 million per year, 	 18.6 percent of all importsfor that period. These imports have contributed to theserious balance of payment deficit which has risen from$69 million in 1972 to $284 million in 1978. 	 Resultingfrom deficitsin locally produced food, Jamaica imported40 million pounds of fish per year 	 from 1.968 to 1976, ofwhich 30 million pounds would be 	 competitive with freshwater 

2/ GOJ contribut:ion to Peace Corps 
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fish. Restrictions on imports due to foreign exchange
 

shortages reduced the amount of fish imported to 21
 

million pounds in 1977 of which 9 million pounds would
 

be competitive with freshwater fish. The increased
 

domestic production of freshwater fish, 6 million pounds/year
 

by the end of the project, would thus have a favourable
 

effect on the food deficit and on foreign exchange
 

expenditures. Foreign exchange savings are estimated to
 

be as high as $6.9 million over the life of the project.
 

Of the 1.5 million acres designated as farm land in the
 

1978 GOJ Five Year Agricultural Sector Plan, one-third
 

is classified as marginal and/or unused. This under­
the Five-Year Plan
utilization of farm land is listed in 


as 
a major reason for poor production performance by the
 

agricultural sector. Freshwater fish production would
 

allow productive utilization of marg:inal and ruinate land.
 

On such land, small farmers with quarter-acre ponds 

could easily produce 1,500 pounds of fish per year with 

an investment of $430 in variable costs for freshwater 

,fish prnduction. The net income from tLis product ion would 

be $280/year, a subs Lantial (22 percent) addi tion to the 

average small five acre farm earnings of $1,300 in 1977. 

Earnings from fLish product ion would ttus present an $112nf 

per acre income utilizing land which is curren tly not 
incomein production as compared to the 	average per acre 


of $260.
 

In addition to the food deficit, the foreign exchange
 

shortage , poor land uLi aiion, and low rural, incomes,
 

Jamaica has a problem in i1 area of nutrition. Local and
 

regional nutriiontl survey; focising on the lower income 

groups have uncovered d cliencies, not only in the area
 

of the cveraIl energy (calie) intake, where a 1974
 

survey found the per capit, c: oric consumpt ion of the 

poores 70 percen of the lopu]lat Lon to fall short of t:he 

FAO/.lOf) Recomnided Dai 1 y A] Ic,:ance (RD)A) by 26 percent,
 

but al so of the per ca p:ita protein intae of the some group
 

which falls short of the RDA by 16 percent. Production of
 

freshwater fish w il] make avdil able, especially t the rural. 

sector where f i sh prtotein has traditi.onall1Iy not been available,
 

a supplemental source of pro tein 	which is higl]y pr:ice 

compeLitive wi.th ex.i sting "rces such as poultry and legumes. 

This project will also encourage 	Regional Cooperation
 
for similar programs.
in the Caribbean by serving as a model 


Other countries wh :ich wish to 
initiate freshwater fisheries
 



-6­

programs can draw upon and participate in the research
 
and 	training provided for under this project.
 

D. 	 Strategy
 

Among the Government of Jamaica's Five Year
 
Agricultural Sector goals which this project will address 
are: (a) the production of food and raw materials to
 
meet requirements for' domes tic food consumption at
 
satisfactory nutritional levels; (b) the reduction of
 
dependence on imports; (c) ensuring optimal utilization of
 
land; (d) increasing rural income; and (e) expansion of
 
employment opportunities. In supporting these goals the
 
Mission's strategy emphasizes helping small farniers on farms 
of one to ten acres to achieve sustained increases in
 
production. Approxima tely 1020 small farms are included
 
for 	inland fish production under this product. The projcct 
also 	includes approx:imately 260 medium to large farms,
 
mainly cooperat:ives, to enhance food production and foreign
 
exchange benefits. 

Building on experience gained during the All)-financed 
Inland Fisheries DevelopmenL Grant, the project will be 
implemented by the IFU. It will strengthen IFU's capaci Lv 
to extend :inland fish produc tion to farmers on a national 
basis and strengthen educat ional, institut-ions in prov iding
 
future technical expertise in aquaculture to hoth Jamaican 
and CariLbbean personnel. Partic ipating farmers of all sizes 
will 	receive technical advice, training, fish fingerlings,
 
and small farmers will also receive assistance in pond 
construc tion.
 

The Fish Production Systems Development Project will. 
further benefit from and contribute to several other USAID--
GOJ development projects currently underway or in the plan­
ning stage. These projects are: 

(a) 	The $26 million integrated Rural Development 
Project is improving farming and living conditions 
among hillside smal.l farmers living in severely 
eroded watershed areas. 

(b) 	The $6.6 million Agricultural Planning Project
 
which will upgrade the MOA's capacity to
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collect and analyze data, manage the training of
 
its personnel to design, plan, implement and,
 
evaluate projects and to develop, interpret and
 
analyze government policies as they affect
 
agricultural and rural development.
 

(c) 	The Agricultural Marketing Project, now in'the 
design stage which will upgrade the marketing and 
distribution of locally produced agricultural 
commodities including freshwater fish. 

Beneficiaries 

The major beneficiaries of the project will be small
 
farmers who will benefit from increased income through utili­
zation of marginal land for fish production and improved diet
 
through access to fish protein which has not been traditionally
 
available in rural areas. Of approximately 1280 farmers to 
receive assistance in fish production, 1020 are expected 
to be small farmers located in the interior areas and 
characterized by an average farm size of five acres. Farmer 
beneficiaries will also include approx:imately 260 medium to 
large farms, included in the project to enhance production and 
foreign exchange benefits. About 74 percent of the large fish 
farms wi.l he cooperatives or governmenL farms comprised of 
small and/or landless rural inhabitants. Even "large" 
individual fi sh farms .ill be modest in absolute terms with an 
average of 30 acres of land and a three-acre pond. 

Urban and rural consumers wi1l. also benefit through 
increased, more dependable, lower priced supplies of fish. 
Approximately 750 additional rural and urban dwellers will 
he employed in produci pg, processing, paclaging, and ma rke ting 
of fish. This represents, over the life of the project, 
513,500 person-days of new employment. By the end of tho profject, 
employnment amounting to 195,000 person-days per annum will be
 
generated. Finally, the people of the Carihbean Region vil.]. 
benef it through the establinshment of iquacul ture in their 
respective countries as a result of the institutionilization of 
the aquacutlLure curri-cu.lum at .1SA and the MW.
 

F. 	 Ba ekgrouid 

Jamaica has a long history of marine fishing activ:ity; and 
fish, is a traditional staple of the Jamaican diet. Jamaica's 
marine fishing activity has been mainly based on canoe fishing 
because of a very narr'.: continental shelf and the relatively 
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infertile Caribbean Sea. The annual fisheries catch averaged

21 million pounds during 1968-78; however, Jamaica has had to
 
import an average of 40 million pounds of fish per annum
 
during this 
same period to meet the continued demand for fish.
 
In recent years, due to a worsening economy and a balance of
 
payments problem, imports have decreased to an average of 21
 
million pounds 
 per annum. The annual marine catch has also
 
been steadily declining. As a result of these conditions and
 
the apparent l:imitation for increased mari-ne fish exploitation

of the 1 fertile Caribbean, JT.hnaica has turned to the develop­
ment of an inland fish production program to help meet its
 
demand for fish products.
 

1. History of FishFarmin$ 

The history of fish farming in Jamaica is rather brief. 
In the early 1950s, the Fisheries Div.ision introduced Tilapia

mossanmbica, an African porch 
 that was being widely recommended
 
and distributed for fish cul ture in the 
 tropics, as a pond
fish for the purpose of prov:idng a source of fish to the people

living in the inLterior of Jamaica. Through a small-scale
 
research and breed:ing program, the fish was stocked in 
 most
of the country's rivers and ponds, today they areand considered
 
a major "native" species. No fish husbandry developed until
 
the initiat on of the GOJ/USATD Inland .lslieries Development
 
Project in 1977.
 

2. Current Status of Fish Fzirming 

The IFU was created in 1977 to foster the development
within the COJ of the inst 1t1t:ionalcapacitvand techni.a.l
 
expertise to design and implemc.nt a nation-wide fish production
 
program.
 

The IFU received grant funded USAID project support in
 
!FY].977-79 to determine 
 the techuica. ;nd economic feasibility
 
of freshwai ter fi-h production :in Jainiaca . This SUpport enabled
 
IFU to develop cental office and .ulpr" IacJit: e(s
t at 
'T,,ickenhain Park, 1_2 miles west of King;tn. T"he I 1nand
 
Fisheries staff presently 
numbers /4!, of ,hIiich 12 are pro­
fessionals; in addi Lion, two U.S. advisors and one Peace Corps

Volunteer are assigned to the staff. Thre of the prolessional
staff have completed overseas.i t:raining in aquaculture and three 
more are still abroad but are expected back by August 1979. 
The current annual operating budget of tHe IFU is $340,000. 
At 'lickenham there now: a servicePark, are building with office,
laboratory and space for equipment storage; 69 small ponds 

http:implemc.nt
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covering 5.6 surface acres used for research and training; and
 
a training facility under construction that will have a
 
classroom and dormitory facility for 14 students/trainees.
 

In addition, 100 acres of ]and for development of a
 
fingerling hatchery and food fish production ponds have been 
acquired at Mitchell Town, 40 miles west of Kingston near the 
south coast. At present TFU has 27 acres with 16 ponds in 
production and an additional 16 ponds otaling 53 acres are
 
under construction. Production of fingerlings has now shifted 
from 'Twickenham Park to Mitchell Town and this has freed the 
Twickenham Park facilities to do more adaptive research and 
training. 

IFU has also developed an extension program using seven of 
the professional staff members and one U.S. extension advisor; 
approxim ntely 50 farmers have taken up fish farming as of 
May 1979. The initinl expansion effort has provided the 
basis for evaluating the reception and economic success of 
fish farmuing among different types of farmers in south centrn. 
Jamaica. The recept:.oa and economic success, even by si.'11. 
farmers with :I.iiaited rc sources, have been favol')abklo. Deta iled 
infornration on product.:ion costs has ben ga th ered from i e se 
farmers and eight p rod Ction model.; ar'e present d in Annex.: I 

The resul-s of tii, early ext,cn.,;ion and production cffort 
have been encouraging. ''lie GOJ has demon s t rat id strong support 
for and interest An exp; lnding f.ish production . There Js a higll 
level of intetrest shon by fariners (1mo0re farmers r,qtesting, 
IFU support than t:h lhiit cn n prov1id(e) dit, to the beneFAt/cost 
ratio of 3.5:1 for average snl. L fa ma1ilrs. 

As manj feSted by its budge Lary and per,;on:wiel de'jso0ls, 
the GOJ has eXCprCsscd strong support for tli s project and the 
development of a f7isli f,rmi r Jidlistry. The Fisl Production 
Syst:ems l)eve 1opmen t Project w:i]1l support an int' ;Iated system 
of production and .ilI create iv;tistititi i tlhat will 
continue to function after proJec.t ';1pport ends. 

3. Other lIonior Ass i,tance 

A further AndicatAon of the favor wi.th which fresliwater 
fish farming is viewed is shown hv the $440,000 lDB loan 
(signed in MaN 1979) to the Urban 1)eve]opment Coirporation 
(UDC), for tle purpose of es t'b i.shin conmercia1 fi.sh farms on 
mar.inal1 Lands control.led 1)y TDC. Technical a,,istance in 
designing arnd rutA f .i.h farms well broodcon tiug the as as stoct 
for es tabl,;hi n_ fingerling production will hbe provided by the 
Inland Fisheries lni,t. No major freshwater projects are in 
progress 'or ant icipated by other donor agencies. tHowever, 

http:recept:.oa
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during Prime Minister Manley's recent visit to the Soviet
 
Union, agreement was reached that the Soviets would provide

technical assistance and fishing vessels to assist Jamaica's
 
marine fishing industry. The magnitude and timing of this
 
assistance has not yet been announced.
 



I. PROJECT INPUTS
 

A. Technical Assistance ($962,000)
 

AID - Loan -- ; Grant $954,000; Total $954,000.
 

GOJ - $8,000
 

USAID will provide technical support through a Grant 
funded institutional contract for technical advisors. 
senior technical advisor will be 

A 
with the project for four*years and work at the national policy level.. 'Tho extension

advisors will each be with the forproject three years
working at the regional level. 

Tlhe senior technical advisor havewill his office at
Twickenham Park facility and be a counterpart 

the 
to the director

of the IFU. lie will serve as team leader for the technical
services contract, and as :iaison between CO 3, USAID, and
Peace Corps. Ile will design and assist -in the inp].mlemcntatioij
of research activities, organize and parti[cipate in training
of IFU personnel, teach formal. courses in acuacu .tre at
JSA and UWI, and advise on the selcction of overseos raini
participants. The senior technical advisor is sche oled
for four years to ilnsurc t-le timely p.niing, coordi nilti on
and implementation of the project's activit:ies. 

The two extension advisors will serve as couinterp;Irt.s
the Regional Fisheries Ext.e;:ioii OfFicers :in the e;istrn alid 

to 

western regions. The advisors willI assist and teach pondsurvey:ing and desi[gii, prepara Llion detai Ledof ma na e nt::
plans for fish production :indiv idual fLr andin cm pond, 

preparation of 
 .i:era tu re (ex:ions;ion blllLti s) for iise inaquaculture exteinson'. They wi l be rCsponsi )ie for tra;inng 
parish fishery extension specialists. 

During the fi:st year of the project, there wi.l lbe oneextension advisor w.oi'k the 1'ogi on 
it will take a year before the western regional staff and 

who will in eas tern becaLuse 

facilities are in pl.ace sufficiently to warrant the use of 
a full time foreign techniician. 

At the end of year three, the extension advisor will no longer be needed in the eastern region. thisBy time
IFU personnel will have ben Lrained to perform the work 
in this region. 

The second extension advisor will be assigned to the
western region in year two through the end of 
the project toprovide the expertlse'to develop the extension program in
 
that region. The U.S. advisors will help maintain program
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momentum and provide technical backstopping to the various 

activities, particularly while counterpart staff are away 

receiving further training. Grant funds of $900,000 are 

provided for technical assistance. Detailed job descriptions 

for the advisors are provided in Annex H. 

To provide new IFU staff members with the technical and 

operational skills needed in fingerlig production and 

extension work, they will undergo special in-service training 

au Twickenham Park assisted by specialists brought in on 
basis from the U.S. under the Grant. A totala short-term 

of nine months short-term assistance in tha first two 

years of the project at a cost of $48,000 is budgeted. 

The staff of the IFU will increasc from 44 to 160 

by 3.982 and will consist of 36 professional fisheries officers 

and 124 laborers, clericalstaff, pond operators, and drivers. 

The professionals will be recruited whenever possible from 

among graduates of the UWI Faculty of Science located in 

Kings ton or the JSA located at Twickenham Park near the IFU 
formal training infacilities. Neither school offers 

aquaculture although the JSA has started an elective course 

in fish farming taught by TFU staff. 

The GOJ puts a high priority on the rapid expans:ion of fish 

culture. To facilitate this expansion they have requested 

Peace Corps to assist the IFU by providing Volunteersthe 
to work as counterparts to the Jamaican staff during the 

four it take build competency.three to years will to its 

Over the life of the project, 25 PCVs will he assigiped as 
of extension andcounterparts to IFU staff ma:inly in the area 

hatchery management. The GOJ will contribute $8,000 to 

Peace Corps to help support these Volunteers. Other Volunteer 
wi.l be prov idud under the Peacetraining and support costs 

Corpi budget. 

The Peace Corps has agreed to recruit Volunteers who 

have college level courses in .imnology or fisheries 

biology. The Volunteers will undergo nine weeks' t:raining 

in fish culture at the Univern.ity of Oklahoma or an 
Theirequivalent program before arriving in Jamaica. 


training will continue in Jamaica with three months of in­

service training at Twickenham Park and Mitchell Town in
 

pond management and extension techniques.
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Volunteers assigned to hatchery management counterparts

will assist in the operation and management of large-scale finger­
ling production and/or applied research fabilities at Twickenham
 
Park, Mitchell Town and Ferris Cross. 
 Their duties will be to
 
assist their counterparts in the daily operations such as
fingerling sexing, water quality testing, and calculation of 
adjustments to feeding schedules for fingerlings. These 
Volunteers and their counterparts will also be responsible for 
maintaining records of requests for fingerling for stocking
from the extension staff and for maintaining adequate fingerling 
production to meet these requests. 

Volunteers assigned as counterparts to extension agents
will assist in farm site surveys for pond construction, farm 
visits during the fish production cycle to advise and assist
farmers in such things as water quality, feeding rates,
harvesting, and marketing. A very strong emphasis will be placed 
on PCVs helping to train their counterparts, not just doing the 
work. 

One month of short-term advisory support ($6,000) has been 
budgeted under technical services for a U.S. consultant who will 
assist in a mid-term project evaluation. 

Timing of technical assistance is shown in the followin8 charts: 

Long-term Technica A sjstance 79 S0 81 82 83 

Senior Technical Advisors 

Extension Advisors (Eas.tern) 

Extension Advisors (Western) 

Short-term Technicill Assistance ..79 80 81 2 83 

Yormal In-Country Training (9pm) 

Evaluation (1pm)
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Peace Corps Volunteers 79 80 81 82 83
 

PCVs (8) 

PCVs (8) 

PCVs (9) 

B. Training $268,000) 

AID - Loan $170,000; Grant $52,000; Total $222,000.
 

GOJ - $46,000.
 

The project will provide in-service training for 27.new 
hatchery and extens:ion staff members of IFU in the areas of pond 
management, fish production methodology and extension techniques. 
The training will be provided by short-term technical assistance 
and the long--term technical advisors asigned to IFU. In addition, 
further training in the U.S. will1,e ncce::sary for career 
fishery officers to giva them the technic"] and tlheo'e t 'al] 
skills and knowledge to manage a comp1 .. : qualculture program. 
This project will provide 12 months of tra i ning in aquacul tur, 
for a research/ tra:ini ng off iccr; 1] mon t training :ith specIiIly 
J.n aquacul.ture oxtlensi on for two regi O u.tens ioin speciali st."; 
and 24 months tra ining in aquaculturn foT a eg:iona.l product io1/ 
extension officer. In addition, 12 flih e-tension agents.'wi.Il 
be sent on a rotationnal basis to a 1.5-wock su:,cial] AquaculLurn 
Training Program for fore ign Iti logits e': fered each March to 
July at Auburn Uni vei-sity . in A :bama, or ,an (qui.v lelnt program. 
The training program at Auburn, offered at: the req ue; t oif, and 
funded by, Al), is d.si.sned to give thee,.tical and practical 
instruct ion in fish culture inclnding vi s t t:o variovus U.S. f ish 
farming activ:t ies. The prog ram uxplaFin r the U.S . Cooperative 
Extension and Agricultna] Expi lent SLanion sys tom using the 
U.S. integrated catfish farming indu.stry i- an example. The 
AID contribution to this training will be 1370,000. 

The CC0 agrees to pay interationO airtavel and salaries of 
the trainees, which amounts to $46,000. 

The IFU staff and long-term technical advisors will be used 
to teach courses in pond management and p'oduction techniques to 
farmers, in addition to their other duti. -. 
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These courses will be offered on a quarterly basis and will
 
be given at the Twickenham Park facility which has a 14 person
 
dormitory and training building. Every farmer will be
 
encouraged to attend one of these one-week short courses.
 

To supply the continuing needs of trained farm management 
and extension personnel, a three course currici.lum consisting of 
Introduction to Fish Culture, Pond Management, and Aquaculture 
Extension Methods will be developed at JSA. The project will 
provide 15 months of training in aquaculture, fisheries 
extension and economics to two JSA staff members to supply thc 
expertise needed to implement the new curriculum. While the 
JSA staff members are on st'udy leave, the long-term advisors 
and IFU staff will provide the teaching needs at JSA. 

The need also exists for trained people above the level
 
given at JSA; consequently, additional support ($12,000) is
 
provided under the Grant to give n:ine months of postdoctoral
 
training to one faculty member of UWI. This person will s.tudy 
freshwater fish culture in the U.S. and then incorporate 
this material into the curriculum both at the "ndergra mate and 
graduate level, at IWI. The person would also he qualif it d to 
supervise graduate research in freshwa ter fish culture as well 
and will he encouraged to li.nk in to the research program at 
T\wickenham Park.
 

The JSA and UWI faculty members wil l be required to agree lo 
return to their respective institutions fr a period of tim, no l 
less than twice the length of the ir oersear training. 

The JSA and the UWI both un rollstudent from other Ca ri.ibb ean 
countries besides ,Jamaica; to the extunt that orher cauitr os 
in the region need tra ined people in f ish culture, they tot 

send them to these schoots. The clrrent ,SA t:iroiimollot is 
about 450 of which 35 como frtm other Car ihht.i and Af-ican 
countries. 'L. Amloogy ])p;irtr.c'nt at thme l.,i h:1s 40 fiial 
year students; working toward the B.S. degrue, of which 12 
(four non-Janaicans) are in the fishimres-marino biology 
specialty. Grant fund, will1 he uscd (So sup;port the d.v.oj',lolpment 
of aquaculLure ciurricu] a at these schools because of the 
potential regional beefits which will stem from these 
activiLties. 
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Timing of the training activities is shown in the following chart: 

I8T 1 2 83 

Long-Term Training 

Research/Training 
Officer (12 mm) 

Regional Production/ 
Extension Officer (24 mm) 

Regional. Extension 
Specialist (15 mm) 

Regional Extension 
Specialist (15 mm) 

JSA Faculty Member 1 

JSA Faculty Nember II 

UWI Faculty Member 

Shor t-Term Tra ni ns 

4 Extension Agents 

4 Extension Agents 

2 Ext:ension Agents 

2 Extension Agents 

In-Countjy_ Training 

Formal - IFU 

On-the-Job - IFU 

Farmer Training 
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C. Construction of Facilities - ($830,000)
 

AID - Loan $380,000; Grant $--; Total $380,000
 

COJ - $450,000
 

The Fish Production Development Project will provide Loan
 

funds to cover foreign exchange costs required to upgrade or
 

renovate research facilities at Twickenham Park and hatchery
 

facilities at Mitchell Town in the eastern region and Ferris 

Cross in t'e western region. The estimated budget for these 

activities is $380,000. lhe upgraded hatchery facilities
 

will provide the IFU with the basic infrastructure to produc,
 

13 million fingerlings annually. This capacity will he more
 

than sufficient to cover the need for fingerlings during the
 

life of the project. It will also.allow continued expansion
 

of f:ish production after the end of the project without the
 

need for the GOJ to expand the TFU facilities.
 

Upgrading t:he research facility at Twickenham Park by 

additional ponds will provide the IFU with the capacity to
 

investigate new species and conduct practical research on
 

feeding and stocking rates, mixed sex culture, and polycul.turv'
 

As an incentmive to encourage fish production by snall 

farmers (10 acrcs or less) the C0 will share hif the cost 

of their pond construct ion. i-s,: be in theThis as anco will 
toform of prov:idiug a buldo:.:er and operator throu;gh the I"U 


construct ponds . Each regional fa ci.ty :ill have a pond 

construction team equ ippd wiLth a bulldz,.or and equi.pment to 

sites a:nd designtransport it. This team wi1l survey pond 

and construct ponds.
 

The total :immediate cost to the G)J of salnla farmer" pond 
Half of this cost wi.ll be inconstruction will be $/20,000. 


the form of an outright CO. Grant of serviccs t:1 tit ;mall
 

farmers and the otlir hal[ wi.il be repaid by the farmers out
 

of their operational profits , as di scussed i.n the Financia]
 

Analvsis below. Another $30,000 wil. be expended by the GOJ
 

on project faciiities.
 

http:bulldz,.or


-18-


D. Commodities ($1,705,000)
 

AID - Loan $1,665,000; Grant $40,000
 

GOJ - $--

Loan funds in the amount of $272,000 will be provided for
 
the purchase of utility vehicles. These vehicles will be dis­
tributed among the three facilities in the following manner.
 
The Twickenham Park research and training facility will receive
 
two station wagons and a van 
to provide transportation for the
 
IFU personnel and training participants; this facility will also
 
be provided a pickup truck 
to transport feed, fertilizer, chemi­
cals, and equipment necessary to carry out a research program.
 

The project will provide $262,000 in Loan funds for the
 
purchase of three bulldozers and two trucks for transportation.
 
These will be used 
for the small farmer pond construction and
 
a depreciation reserve set 
up for their replacement.
 

Tihe two hatchery fac:ili t:ies will each receive a small farm 
tractor to do light pond maintenance and hauling, and a two-ton
 
truck for tran sport ing finger. jungs to farmers' ponds. The western 
regional faci.lity will receive a station wagon and a piclkup for
 
transporting the 
feed, fert:ilizer, and chemical.s needed for tIe 
daily operation of a hatchery. The western facility will al :-,.) 
receive a trailer for the farn tractor. 

The rv'gional and parish extens ion ers 

with pickups to haul pond surveying equipment 


offic r, will be provided
 
and sampling nets 

when they visit farmers' pon q. These officers may also ass;i.st 
small farmers in very remote areas by hauling feed or fert:ilizaer 
for them. A total of 18 pickups, nine for each region, will be 
needed. 

The project provides for ten two-man extension con tact teams,
made up of an extens. on agent and a PCV counterpart, te visit small. 
farmers for the purpose of explaining fisi farming and to encourage 
them t:o partiC'ipate,. These teams wil .laso make fo.llow-up Visit., 
to f.armers75l'lwho are ra is ing fish to alnswer questions; and advise 
them on proper methodology. Secondary roads and trails leading 
to farms are genell] .y rough and IU.t erved by publ1icst:1 transporta­
tion. In order to keep costs to a minimum and still, have the 
mobility needed, the extens on conta(ct team members will be pro­
vided with trailbikes. The estimated cost for 20 trailbikes of
 
approximately 125 cc size is $20,000.
 

Each extension agent will be given the opportunity to enter
 
into an ind:ividual legal agreement with the MOA for obtaining

transportation under the procedures currently used by the MOA
 
for individual. acquisition. The details of these procedures are
 
shown in Annex J.
 

http:ass;i.st
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An important part of the project is the provision of
 
$900,000 in loan funds to the GOJ to ensure that supplies of
 
feed, fertilizer, and seine material, are available in-country
 
during the life of the project. In the first project year, Loan
 
funds will equal 100 percent of the expected foreigr exchange needs to 

import these items. In years two, three and four, the Loan 
will provide 69 percent, 36 percent, and 17 percent of the 
estimated needs, respectively. 

Loan funds will be made available to the Bank of Jamaica 
which will in turn make the money available to in-country feed 
manufacturers to buy the necessary components for a fish feed 
ration, such as vitamin premix and soybean meal, from U.S. 
sources. The feed manufacturers will then make a feed ration 
specifically for fish which will be sold to farmers in Jamaica 
through existing retail outlets. 

The local currency generated from the sale of U.S. dollars 
to feed manufacturers will he used to support the project in a 
manner jointly agreed upon by USAID and the GOJ. 

At regular interva .s the IFU will review the project's
 
needs for feed, fert:ili zer, and seine material and provide
 
the Rankof Jamaica with a projection of the supplies needed for
 
the next six months.
 

The future success of I:e FU will depend on the continuinf 
supply of well trained professional fisheries officers. The UVI' 
and JSA could supply thene peeple if an aquarculture currriculum 
were establ.:i.shed at: these schio.. To stimulate the rapid development 
of such curricula the projec:t provyides Grant funds to tiese two 
instit:utions fortraining fac:ilit:ies and the plrchasp of eqtipmint 

and suppliie:s ncresv.ry to teach courses in quocultore. These 
two ins!:it:otiou ns also serve a Wgi ona] training function and it is 
expected thatl sLuden ts from other Carilbboann countries will take 

advantage of the aqu;culture courses of fered. 

' The IFUL.ill need to prc.hs a number of commWdit es such as 

seines, tanks for haul ing filtll inr s;,, agi t;tors, dip nets, ahora­
tory equli plmant , slrlvay.ing equilpant , anid clhemi cal s for t he operat ir 

of the research and training facility and th two hatcheries. The 
project provides $21 t,000 for the purch:se of this equipment. 
Detailed equipm . t ] ii , ts are prnvided in Annex G. 

Timing of commiodity purchases under the project is shown
 
in the following chart.
 

http:ncresv.ry
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YEAR
 

1979 1980 1981 1.982 1983
 

2 1

Autos 


9 6 
Pickups 


1 1
 
Vans 


3 1
Trucks 

3
Bulldozers 

Tractors (farm) --
Trailer (for farm 

tractor) 12 8 
Trai IIlikes 

-Fish Handling 

Equ i pmen t
 

Feed & Fertilizer
 

E. Operations, Maintenance and Salaries - ($3,136,000) 

AID - Loan -- ; Grant -; 

GOJ- $3,136,000
 

Dur:ing the life of the project, the rt:aff of the IFU will 
increase from 114 to 160 people. The GOJ w,.,.. contribute 
$1,480,000 to cover the salar:ie, for these. people, and will 
con tribu te $1,656,000 for operation and nmi.ntenanee of 
faciJ:i.tj0 s, Cqlipment111l and vhic']I:s. The Government's contri­
buLions to construtLiuon , conmodities, technical. a s:i.tnnce and 
training hove been shown in ear.:ier sections of this paper. 

Timing for personnCl hiriin g and the GOJs contr:ibut ion to 
operation and mvaintenance are shown in the following chart. 
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Personnel 79 80 81 82 83 

1. Professional 
Officers 

Fisheries 
2 3 1 

2. Extension Personnel 4 9 7 

3. Labor, Clerical, 
Drivers 3 42 31 14 

GOJ Contributions 

Operations & 

Maintenance 

Facilities 
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III. PROJECT SPECIFIC ANALYSIS
 

A. Technical Feasibility
 

The decision to 
proceed with an expanded fish production

project in Jamaica must be based, at least partially, on the
 
answers to 
a number of questions about the feasibility of intro­
ducing the relatively new concept of aquaculture or fish farming.

This section answers questions about: a) the availability of
 
proper technology and inputs to 
support a viable aquaculture
 
program; b) the existence of the proper species of fish with

which to develop an aquaculture program; c) the ability of
 
the IFU to produce and distribute fingerlings for stocking;

and d) time ability of farmers to learn and of extension personnel

to teach the methodology involved in fish farming. 
Other important

questions dealing with marketing, credit and the institutionalizatior
 
of aquaculture curricula are also addressed.
 

1. Fish Production Techniques
 

Fish production at the farm level begins when a farmer
 
expresses an interest in adding fish culture to 
his regular

farming activities. Information on fish culture will have
 
come from a number of sources; such as: newspapers, regular

agriculture extension agents, or 
IFU extension contact teams
 
whose major role is the dissemination of information about
 
fish production. Interested farmers will he visited by a
 
fisheries extension specialist who wil.l discuss in detail, the 
fish production progr7am, and annwer 
questions about fish pro­
duction. If the farmer is still interested in fish farming,

the extension officer w:Ll] 
return to survey Lhe available land 
and conduct soil tests to determ:ine if pund construction is
 
feasible. 
 In determining pond construction feasibility, the 
extension officer must 
take into considera tion the soil type, 
water ava.ilabili ty and source, and w'hether the pond is to be 
hand dug, excavated by machine, or if a simple dike across an 
existing water'ay is adequate. If soil samples from the proposed
pond si.to indicate a sandy" typc soil, the farmer will he dis­
couraged from p)ursuing any furtlhr pond development act ivities. 
Assuming the soil samples indicate a good clay soil, the extension
 
officer will develop n pond design and det,.iled cost/return estimate
 
with the farmer.
 

The cost/return estimat~e will be calculated on one of
 
several production techniques avai.lble te 
the farmer. A farmer 
can elect an inton;ive product"ion pac\lgu which involves feed 
and fertilizer, or a less inleonsive pack;ige involving only

fertilizer. If a farmer has 
some other type of livestock,
 
such as chickens or cattle, he m:y choose to use the manure
 
to fertilize the fish ponds. 
 If there is no source of organic
fertilizer, then it will. be necessary to use inorganic fertilizers. 
The type of production package the farmer chooses will determine
 
the length of time it will take to pay off the cost of pond

construction, and if he is borrowiig money, the number and
 
size of installmnents needed 
to pay off this loan. Intensive
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feeding and inorganic fertilizer has been shown to be the most
 
profitable. 
After discussing this information with the exten­
sion specialist, the farmer must make a decision as 
to whether
 
to go into fish production or not.
 

Many times this decision will be influenced by the 
availability of credit to pay for construction and production
 
costs such as feed, fertilizer, and seines for harvesting.
The farmer has several credit options depending on the size 
of his holding, credit rating, and collateral. The extension
 
specialist will discuss these options with him. Small farmers
 
with no more than five acres of arable land can qualify for
 
Crop Lien Loans from the MOA if:
 

a) the pond design .is approved by the extension 
specialist;
 

b) he is not in arrears on any other credit li:ne, and 
c) he can get one guarantor to co-sign the loan 

agreement. 

Farmers with holdings of from five to twenty-five
 
acres 
can qualify for credit through the Agricultural Credit
 
Board - Peoples Cooperative Bank or through the Self-Supporting

Farmers Development 
 Program. Credit through these institutions
 
requires some form of collateral such as a clear title to land,

which the Crop Lien Program does not require. Larger farmers 
of twenty-five acres or more, can obtain credit .through regular

credit or banking institutions such as the Jamaica Development

Bank. If the farmer qualifies for the Crop Lien Program, the
 
extension specialist will assist in making a loan application if
 
requested. 

As an incentive to encouraging small farmers to take 
up fish farming, the MOA has instituted a policy of cost sharing
for pond construction. The MOA, through the IFU, will pay approx­
imately 50% of the cost of pond construction by providing a 
bulldozer and operator. La rger farmers are expected to arrange for 
pond construction by local contractors, but will continue to
receive all extension/tr:ining as;ts tance offered by the IFU on
the same terms as the smaller farmers. 

Once the pond is constructed, filled with water, and 
the farmer has decided which production practices to use, he must 
stock it with fish. The IFU will provide the first stocking of 
tilapia fingerlings free of charge. The farmer contacts the 
fisheries extension specialist and arranges for the delivery of 
fingerlings by the IFU. 

During the production cycle, four to six months 
depending on whether the farmer uses feed and fertilizer or just 
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fertilizer, the extension agent will visit once every two
 
weel"s to help maintain good water quality and sample the fish
 
to determine if they are growing at the normal rate. If weight

gains are not as fast 
as they should be, the extension specia­
list will recommend more fertilizer, more feed or some other
 
appropriate action.
 

Farmers will also be encouraged to attend a one week
 
course at Twickenham Park which teaches the practical 
 techniques
of farm pond management. Transportation and room and board 
will be provided for by the IFU. The course will be offered
 
once every three months so all new farmers will have a chance
 
to attend during the first production cycle of their ponds.
 

During the pre-pond'construction discussions with
 
the extension agent, the 
 farmer will have determined how he
 
plans 
 to harvest the fish. Farmers who have a readily available 
source of water may construct ponds which can be drained at 
harvest time, others may have elected to seine their ponds, use
 
fish traps or harvest with hook and 
 line. Much will depend on
 
whether 
 the farmer plans to sell fish in large quantities or 
use them for home consumption and sell small, quantities to neigh­
bors and higgiers. The farmer and the extension specialist

wi.l.1 decide when to harvest the fish. When a time is set, the
 
farmer and theextension specialist will advise 
 the neighbors,

local higglers , or large wholesalers when to come to the farm
 
to buy fish. If 
 a farmer is harvesting only small quantities,
 
the extension specialist will show him how to 
use fish traps and 
cast nets. Fa rmers harvesting large quantities of fish will he 
instructed in the use of pond seines and may use IFU equipmcnt
for time first crop if the farmer requests it. 

All farmers will also be instructed in construction 
and use of live boxes. Bauically, a live box is a holding pen
made of wood and hardware cloth or chicken wire in which a 
farmer can corral his fish for one or two days after capturing
them. With this piece of equipment, the farmer can keep fish 
on hand if he doesn't sell them all the day of harvest or if 
the buyer is delayed amid doesn't arrive on harvest day. The IFU 
extension specialist will keep local and regional fish buyers 
advised of the farmers in the area who have fish Lo harvest. 

When the farmer harvests his fish, some of the income 
will have to go to debt servicing on capital equipment and pond 
construction, and some will have to go back into buying feed, 
fertilizer and fingerlings. Before a new production cycle, the 

small middlemen (usually women) who buy agricultural produce
exclusively for re-sale.
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farmer and extension agent will discuss again the type of
 
production package the farmer chooses and, using the experience

gained from the first crop, what changes will be made in the 
next.
 

2. Technology 

The technology being recommended by Inland Fisheries
 
is based on systems developed in other 
 tropical countries and

tested at the expanded Twickenham Park facility. The initial
 
use of Tilapin mossambica as the principal culture species is
 
based on its local availability. This species, along with carp,
is ope of the most widely dispersed and frequently cultured 
fresh water fish in the tropical world. Techniques for its
 
propagation and culture are 
well understood. Yields obtained
 
in Jamaica are in line with 
results reported under similar
 
conditions in other countries such 
as Brazil and the Pilippines. 

Tilapia feed low on the tropic chain and can sustain
 
high densities in ponds. As 
 of now there are no better systems
of fish culture available than are being advocated and tested in 
Jama ica. 

As with any production technology, there is a constant
 
flow of new 
 ideas that need to be tested. Thu Twickenham Park 
facilities, though rather modest even as expanded under this 
project, will provide the capability to test and evaluat:e pro­mising new methods of fish 
culture. The recent acquisition of
 
grass carp and the planned acquisi Lion of common carp 
 for testing
in polyculture systems with tilnpi.; are examples of adaptive
research capabilty within the In land Flshe rips Unit. The Lech­
nology of fish culture is evolving rapidly and th:is research
 
capability is essential i f obsolescence is to be avoided and
 
new techniques are to be made 
 ava ilab]e to farmers. 

It is expected that the IlI, UWIF and JSA will arrange
to have access to the la:est basic research in aq ,o culture which 
cou].d be adapted to Jamaoican conditiions during the life of the 
project. The grant will provide funds for the acquisition of
scientific journals and papers dealing with fresh water fish 
product ion. 

Fl sh farming can be pract ic:d at various levels of
intensity with yields expected to i ocrease as mana gement and 
inputs increase. The kinds and amounts of fish, feeds, and 
fertil.izer used in a fish pond arc the major variables deter­
mining fish production within the biological limits of the 
system. Productivity is also proportional to surface area so 
the size of the pond will set the limits of fish production 
at a given level of intensity. 
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3. Fingerling Supply 

Currently, only male fish are used for stocking farmers' 
ponds. Males are used because it has been shown that they have 
a faster weight gain than females.
 

At the hatching facility in Mitchell Town, sexually 
mature males and females at the ratio of 1: 3 are raised together
in brood ponds. When the baby fish 1 to 2are inches long,
the ponds are seined and the small fish are manually sexed. 
The females are used to stock additional orood ponds or are 
sold as "soup fish." The males are placed in holding ponds to 
await their delivery to farmers needing fingerlings for stocking. 

With the increased number of fish ponds there will
 
be a large demand for fingerlings for stocking. The Mitchell
 
Town facility already has 27 acres in production and 50 new
 
acres are under construction. This facility is expected to 
be the main government center for production of tilapia finger­
lings for distribution to small farmers in the eastern region
 
of the country.
 

The recommended stocking rate is 6,000 f:ingerlings
 
per cycle per acre, and farmers will stock at least twice per
 
year. F:ingerling production currently is 100,000 males per
 
acre of water 
 per year, and the IFU has 50 acres of production
ponds. This output will support approximately 450 acres of 
.fish ponds in intensive grow-out operation. Such an output wili 
meet any immediate need for Eingeli ngs nnd if capacity is 
underuti].ized, extra ponds will. be used for production demon­
strations in support of the extension 
 effort. A similar facility
is planned for the western rug:ion and will have comparable 
fingerling production capac:ity. 

By 1983 there are scheduled to be 1,100 acres of 1ii.;
ponds in production requiring 13 million fingerlings for stocking. 
Farmers, sugar estates, and large government sponsored fish 
farming schemes, such as the IUIIC, which have 20 acres of ponds 
or more, will be encouraged to produce their own fingerlings.
It is estimated that for each 8.3 acres of fish ponds, one acre 
of brood ponds will be needed. The flU estimates that by the 
end of the project there will be approximately 80 acres of brood 
ponds being managed by large fish farming operations. This will
reduce the demand for fingerlin gs produced by ]FU to five million 
per year. This will allow IFU to continue expansion of the
fish produc.tion program without having to huil any new hatchery
 
facilities for some time to come.
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4. Fertilizer and Feed
 

With heavy reliance on fertilizer, as much as 
220 short
 
tons of triple super phosphate (TSP) per year could be used in

the 1,100 acres of fish ponds developed during this project.

This is less than one percent of the average annual amount of

fertilizer imported 1970-78 and could be easily handled within
 
the existing infrastructure system. 
Currently, fertilizer for

fish pond use is sold at subsidized prices. 
 To land 220 short
 
tons of TSP in Kingston would cost, at 
CL rent prices, approximately
$55,000. Fish yields of 2,000-3,000 lbs. per acre are obtainable
 
with careful management and heavy fertilization (at the rate of
 
400 lbs TSP/acre/year) at 
a fertilizer cost of approximately
 
$.02/lb. of fish produced.
 

Supplemental feeding of fiish 
to provide gicater yields
than would be generated by fertilizers alone is also possible.
The amount of increased yields will be proportional to the amount
 
of feed used, other conditions being favorable, and should add
 
about one pound of fish for every pound of 28% protein feed.

Us ing an 18 percent protein fer!a mix at $.10 per pound, we 
currently produce one pounn 
 of fish, at $.48/lb., for every 1.5

pounds of feed. Pasot expc r ience confirms, under idenLical tech­
nology, that if a feed mix of 28 percent protcin at $.1qilb. is 
used, the convers!ion rat:io is one pound of fish for ope pound of
feed. The marginal returns from either feed arv equiv:alent. A
 
return of $.43 
for one pound of fish can be generated by either
 
investing $.15 for 1.5 pounds of 18 percent protein feed mi:: 
or
 
investing $. 15 for one pound of 28 percent protein feed mix.
Therefore, bt h in macro terms 
of foreign exchange san, iii o for the 
country and in micro termo of inpult 
economic results are equivalent. 

dec.cisions of the f olOrm, tLhe 

Average annual 
NifO pond yields using combined feeds

and fertilizers of about 6,000 lbs./acre are reasonable based on 
past experience and results reported from otiher parts of theworld. Under close to optimum condiLions at MOitchel Town, yields
have reached 14,000 pounds per acre per year. 

Informal contacts with the major animal feed mi.ling

companies in Jamaica indicate tmt they are work i ng at less than 
full capacity and could easily p)roduce an increased volume to 
supply the needs of fish producer; as a result of this project,
 
provided basic ingredients are available. 
 The millers indicate
that there are no current local 
surpluses of feed ingredients

and that all the 
 ingredients or a ready-milled feed would need
 
to be imported. 
 Were fish feeding to be widely practiced in
 
1,100 acres 
of ponds, as much as five million pounds of feed
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(at the rate of 4,500 lbs./acre/year) would need to be
 
imported each year at a current cost of approximately $750,000.
 
This would represent a substantial increase in the volume of
 
animal feeds being imported and would consume foreign exchange,
 
the ramificat:ions of which are discussed in the financial analysis
 
section. In 1976 a total of 7.7 million pounds of animal feeds
 
were imported at a cost of $1.2 million. Fish feed requires
 
more protein than other animal feeds and would not be 
an economical
 
substitute to be diverted into other uses. 
 This project provides
 
assurance that the necessary inputs for f sh production act ivitief.
 
will. be available on a timely basis. These assurances will come
 
from two project activities. First the IFU Jwill provide the GOJ
 
with a semi-annual list of required commodities (feed, fert:ilizer, 
seine material) necessary for effective fish produLtion. Second,
 
loan funds will be made available through the project for the
 
importation of these commodities.
 

It is unlikely that the fish food ration will be used 
for other livest:ock since, being of a higher protein content,
 
it will sell for three to five cents a pound more than regular
 
chicken feed.
 

5. lanagement Caabi]ity 

There will need to be careful coordination by Inland
 
Fisheries to insure thnt proper :items are identi.fied and available
 
on a timely basis. The amounts of fertilizers and feeds needed
 
to support fish pond use will depend on the intensity of management
 
applied by the various farmers.
 

Phrovis.on has also been made in the projcct t:o train
 
the new t.chnical peo)le who will be needed in the Inland Fisherics
 
program. Several of C e needed people have already been identified 
among the soon-to-gradunate'class at the Jamaica School of Agricul.ture. 
The Inland Fisheries Twickenham Park facility is located very 
near to the Jameica School of Agriculture. Stuldents in fisleries 
courses at the school may, therefore, easily use the facit:ies 
at the fishuries station for their practica. training. 

6. Credit Availabi.lity 

Based on current experience, approximately 85 percent of
 
farmers taking up fish production wil.l need credit for pond construc­
tion, feed and fertil.izer, or both. There exists in Jamaica a
 
number of cred it institutions providing credit to farmers of all
 
sizes. A recent AID/Ohio State University study entitled, "Recent
 
Economic Growth and Rural Financial. Markets in Jamaica: Analysis of
 
Performance, Problems and Recommendations," discusses these
 

http:Phrovis.on
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institutions in detail. Of particular interest to this project 

are those credit schemes such as the Crop Lien Program, Agricultural 

Credit Board - Peoples Cooperative Bank (ACB-PCB) and the Self 

Supporting Farmers Development Program (SSFDP). 

The Crop Lien Program, administered by the MOA, provides 

credit to farmers with no more than five acres of land. To 
other creditqualify, the farmers must not be in arrears in any 

program and must have one co-signature to the loan. The maximum 

loan is for J$6,000 at 6 percent interest and no collateral is
 

required., 

Another source of credit available to farmers in the 
administeredfive to twenty-five acre size is through the SSFDP 

by the Jamaica Development Bank. This program was launched in 

1969 to improve the productivity of small scale farming in 

Jamaica. To qualify for credit through the SSFDP, the farmer 
land must be able tomust have clear title to his and the farm 

annual income of at least J$2,400. The interestgenerate a net 
on SSFDP loans is 7 percent, and the minimum which can be borrowedc 

is J$1,400. 

there are 115 PCBs scattered throughout theAt present 

Island wilh 1.30,000 members. These banks are owned by the ]ee :i
 

people through small individual share ho!dings.. Memhershi p is pot
 

restricted by size of farm, a]t:hough in general the members ar•
 

mediun sized farme.rs who subscribe to sha req of
mainly small. and 
J$2 each to build up the share capital. of te bank. 'This paid-up 

share capital of the PCBs is then utiliz.d to provide small, 
at an interest
generally consumption-or icented loans for the nember: 


rate of about 10 porcent. The l'CBs a]so augment their loanabl e
 

funds by borrowing from the Agricultural Credit Board.
 

Larger farmers (over twenty-f:iva acres) will be expec:ed 

to use the regular eommerc::ial sources of credit at an interest rate 

of 11 percent. The extension ,,pccial..it will advise each part i.eipa ting 

of credit and will develop afarmer of the available sources 

for farm included
cost-return model each whLch cai be with the 

ln the case of Ma rmers appl yir g for Cropapp.icat:ion for a loan. 
Lien loans, the extension specialist will a ssi;t the farmer :in
 

filling out the application. Crop Lien oan applications must
 

also 1e approved by the fisheries extensiJon specialist.
 

A high percentage of arrears has plagued the Crop Lien
 

Program in the past because of Lack of taining on the part of
 

extension personnel to accurately dotermlMe cost/returns and
 

an incent ivt to pay back their
because farmers have not had 


loans. The Fish Production Development Hroject will train
 

http:farme.rs
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fisheries extension officers to make accurate estimates of
 
returns and costs before a farmer,proceeds with pond construction.
 
Farmers will not be sold additional fingerlings for stocking
 
if they do not service their debt.
 

7. Marketing
 

The Fish Production Project does not include a formal
 
marketing component. The USAID and GOJ are at 
present designing a
comprehensive marketing project aimed at improving efficiency in
 
distribution 
and selling of locally produced commodities. The 
Marketing Project will provide technical assistance and training in
 
the speciality area of fish marketing. The Mark'ting Project

will also provide for regional n;ub-terminal markets which have
 
cold storage and packaging f'acilities. In 
 as much as the stream­
lining of the distribution facilities and thte increase in fish
 
production will take place concomitantly, there is no need for a
 
marketi ng component within the Fish Product ion 
Systems Development
 
Project.
 

The decision not to include a formal ma rket iag component

is supported by experience with small scale 
 fish production.

Small famrmers 
 at some dir tance from large metropolitan centers
 
have beon successful at el.ing their fi sh to ]iigglors and
 
directly to nuighbo rs. Farme',rs nearer to the :rbn centers
 
sell either to higglers or to large wholesalers such as the
 
Agri cultural]. Marketing Corporatioa (AMC). At piesen t the comn­
binaLion of higgl ers 
and larger w.loiesal ers/retailers process

and d:istribut-e appiroximntely 8,000 tons of 
 fresh fish annual]y,
which .is over two and a half times the proje cted output of this 
project. The 1arg,., wholesalers and cold storage companies, such
 as Jamaica Frozen Foods, are currtty operat ing 
at below capacity
and have cxpr'ssed wiilingness to buy ti]nlp ia. The IFU will 
continue to w'ork with those m;irleting outlets to keep them 
apprised of fresh fish availability. IFU will also gear its 
extension activities toward the processors' requirements for 
certain sized fish. 

B. Administr; Live Feas i bi.lity 

1. inistrv of AQ-cultitre 

The Ministry of Agriculture as the implementing -gent will 
be responsible, through its Production and Extension Division, for 
the overall admi nistrative and policy direction of the project. This 
respon bility will include coordination with the Ministry of the 
Public Service for assignment of persounel and coordination with 
the Ministry of Finance for providing counterpart financing for the variou 
project activities and facilitating the importation of commodities 
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procured under the Loan.
 

Liaison between the Ministry of Agriculture and the
 
Ministries of Finance and the Public Service needs to be streng­
thened. However, the Loan Agreement will contain covenants
 
which will insure adequate and timely budget allocations by the
 
Ministry of Finance and approval of the project staffing pattern
 
by the Ministry of Public Service.
 

a) Product ion Extens ion Department 

The Production and Extension Department of the Ministry
of Agriculture 'as es tabl-ish;ed in 19.76 to facilitate and stimulate 
in-country agriul.turnJl production to offset ihe :import rstric­
tions imposed by the Covernment as a means of reducing foreign 
exchange expend ittirus. 

This Department is directly responsible for administering
the GOJ's land reform program (Pioject Land Lense) , the Crop Loin 
Program, va riou.; nternational donor progi'ams ,;lh as the World
 
Bank First Rural DcclopmecntlProject, and Tihu .,,Itherlnnds .atier
 
Tank'Cont rumtion Project, as welI as the Na tional l':ten; ion
 
Service and the nlnnd Fiisherius lii . 

The DeparLment in composed of a mu1ti--disciplinary ternn 
of staff of high calibre, each being respon ible to maintain contact 
with the reglinn] staff opu:rating in his area to provide technical 
backstopping ,nd monitoring. It has the ,admii.strative flexibility 
to act: promptly, and .it has; been gi'en a semi-Pn tomn.uous adminLs­
trative sta tu: e'nal)lin; :itto ex.cumto pol*icy de fined by teIt Mii 5try 
as effectively a,; possible. 

The use of ti Crop Lioen l'r:gr:in, a program of low intorusL 
loans t:o smalI farmers fo the purchase of a,'rict t-ural :input s, has 
Leon approved by the Promoit ion anid Ext:ension Divis ion for use by
farmers intercst ed in becoming involved in fish culture. Tihose 
loans will be administered by the ex i;ting I,c:iona and l'rKih 
Office staff of the l)cpartment and have b-en ntuctured so that 
the payback period is five years in.stead of the normalI one year. 

Farmers ertecting to us the Crop I.len l Program will receivc 
credit in kind, such as feirt il.izer, feed, and harvestLng equipme 
(seines). 

Presently, the Crop Lien Program provides approximately 
J$10 mill ion per year as credit to small farmers. The default 
rate for is c'rldi t is high, but the Ministry of Agriculture is in 
the process of institut ng better screening criteria to ensure 
that: farmers are better "ri sks ." 
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b) Inland Fisheries Unit
 

The IFU will manage the day-to-day operations of the
 
project from its headquarters at Twickenham Park, for the
 
Eastern Region, and Ferris Cross for the Western Region. The
 
organizational structure of IFU is shown in Figure 1.
 

The fundamental capacity to carry out the project exists
 

as a result of an earlier USAID grant project, and is reflected
 
in the active program currently being conducted by IFU.
 

The facilities presently being used by the IFU consist 
of laboratory and office space and 5.6 acres of research and 
fingerling ponds at Mitchell Town. Both of these facilitis 

are in the Eastern Region. In addition, the Fisheries Unit has 
a trained staff of forty-four people and eight vehicles for
 
transportation of staff and fingerlings. 

To support the proposed expanded project, the GOJ is: 
currently expanding fingerling production facilities at Mitchell 
Town by an additional fifty acres; building managers' residences 
at both Mitchell Town and Twickenham Park; and constructing 
a fourteen person dormitory/ training facility at Twickenham Pa.rk. 
These activities are funded by the (OJ and have not been included 
in the estimates of the GOJ's contribution to the proposed project. 

The GOJ is also negotiating for the purchase of an 
additional production/research facility site at Ferris Cross in 
the Western Region. The 1979-80 COJ budget includes funds for the 
purchase of this site and discussions with the owners are in 
progress.
 

If these negotiations are unsuccessful, the GOJ has an 
alternative site, owned by the Government, which can be developed 
as the hatchery facility for the Western Region. 

The IFU will directly control all projecc activAJ.es 
such as training, supervision of pond construction and fingerling 
production, and transportation. The present Inland Fisheries 
staff handles these act ivi ties efficiently for the Eastern RepSion. 
The additional inputs of the proposed project (technical assistance, 
training, equipment) will allow the IFU to expand its activities 
to the Western Region without diluting the effectiveness and 
efficiency with which the Unit now operates. 

Liaison between the technical and administrative staff 
of the Production and Extension Division is excellent, and there 
are no problems anticipated at this level which would impede 
project implementation. 

http:activAJ.es
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2. Jamaica School of Agriculture
 

The JSA is the principal source of agricultural technicians

(extension agents, agriculture teachers, etc.) 
in Jamaica. This
school also trains technicians from other countries in the
 
Caribbean Region.
 

Development of an aquaculture curriculum at 
the insti­tution is vital to 
the long term success of fresh water fisheries

production on the Island and could have the added benefit of
offering this expertise to the Caribbean Region as 
a whole.
 

At present JSA offers a basic course-in aquaculture

taught by personnel of the IFU. 
 The principal of JSA is very

interested in further development of an aquaculture curriculum

and the project plans to train two 
faculty members in this
 
subject in the U.S.
 

The proximity of the IFU's Twickenham Park facility 
to
the JSA and their mutual interest in developing an aquaculture

curriculum indicate a high probability of 
success of this component

of the project.
 

3. The University of the West Indies
 

The UWI is a highly respected education and research

institution witn widespread regional impact.
 

The Jamaican campus offers a goud program in marine biology
and is prepared to offer research and teaching in the area of
 
freshwater aquaculture.
 

The University presently operates research staticns at
several locations on the Island and has developed plans with
the IFU to utilize its freshwater research facilities at Twickenham

Park to conduct research in aquaculture. 

The U.JI will offer degree level training, both undergraduateand graduate, and research in aquaculture, thus providing a sourceof professional level technicians for continualthe expansion
of fish culture in Jamaica and the region. 

The project will train one of the UWI faculty members
in freshwater aquaculture at a U.S. institution. This will supplythe nucleus of an aquaculture nroeram at the Regional University 
level.
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C. Economic Analysis
 

This-analysis will examine the feasibility and justifi­
cation of the project from the viewpoint of: (a) its profita­
bility to both large and small farmers; (b) the impact of the
 
project on farmers' incomes and on Jamaica's foreign exchange
 
savings; (c) the adequacy of demand for fish and the likelihood
 
that 	this demand will be maintained (or grow) over time; (d) the
 
importance of the project from a nutritional standpoint.
 

1. Profitability
 

Is the project profitable to farmers, assuming reasonable
 
efficiency, availability of inputs at current market prices
 
and sale of output at current prices? The analysis will be in
 
terms of constant costs and prices throughout the projection
 
period on the assumption that increases in costs (certain to
 
occur) will be matched by increases in farm gate prices which
 
are determined by market conditions. The magnitude of the
 
benefit/cost ratios will suggest the extent to which costs may
 
rise in .-lation to product prices before the project ceases
 
to return to a rate equal to the opportunity cost of capital.
 

On the basis of cost data coll1ected from the fish ponds
 
currently in operation and current local fish prices, eight
 
models were projected showing the benefit/cost ratio that would
 
prevail under various conditions: with and without use of
 
imported feed; assuming "optimum" and "average" technology and
 
conditions; and for "large" and "small" farmers.
 

A crucial assumption in the analysis is that the farmer
 
can sell the amount he produces at the current price for fish
 
ranging between J$.73 and J$1.50 per pound Yypending on the
 
size of the fish and the farmer's location.-


The assumption that there is a strong demand for the
 
fish pond product and that fish prices are not likely to decline
 
in relation to production costs is based on the following
 
considerations: 

(a) 	There is a substantial volume of fish imports to
 
satisfy consumption requirements. Total fish
 
imports of the types that can be substituted by
 

W/Farmers in the country's inteli6" 
can sell fish at a much higher
 
price than those near the coastal town, as the latter must
 
compete with marine products.
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domestic production ranging between US$14 and 
US$19 million a year during the 1974-7. period.
 
We estimated this demand at US$21 million
 
in 1979 (see Table 2).
 

(b) 	The import demand for fish has been severely
 
repressed in recent years owing to the shortage
 
of foreign exchange. The types of fish competi­
tive with potential fishpond production declined 
from US$18.8 million in 1975 to on) , $6 million 
in 1977 (see Table 2). This decline is not
 
attributable to an increase in domestic
 
production.
 

(c) 	 Fish is firmly rooted "in the Jamaican diet. It 
is a 	basic ingredient in a variety of food prepara­
tions and constitutes, along with beans, milk and 
poultry, a major source of protein for Jamaicans. 

'd) 	The type of fish produced under the project, tilapiE
 
has gained acceptance and was found to be an
 
acceptable substitute for a number of im-,ported frest
 
frozen and salted fish; including codfish, mackerel,
 
salmon, trout, halibut, haddock, and alewives,
 
Imports of fish considered substitutable by domestic
 
fishpond production are presented in Taole 1.
 

(e) 	 Finally, domestic fishpond production will displ.ce 
only a fraction of the amount imported. Our projections 
indicate that, at best, local fishpond production in 1985 
will amount to only about 4,100 tons compared with a 
projected residual import requirement of 13,350 tons 
in that year. Thus, there will j ntiinue to be an ample 
market for the project's output.­

2. Ben .J f/Cost Rat:ios 

We have calculated the net rate of return (or benefit/cost 
ratio) for two classes of farming operations: "large" farms 
(twenty acres or Inre) including cooperatives and government 
farms, ?cI "small and intermediate" farms (less than twenty 
acres).- The calculations are presented in models I through 8 

In 	 the absence of the propo;ed p'ojcc t, import requirements in 1985 
would be about 17,450 tons (see Tible 2). DIducting the projected
 
production from this project (4,100 tons in Table 4) leaves a net
 
import requirement of 13,350 tons.


2/
- For purposes of this inalysis, small farmers are those with less than 

ten acres, whi.le intermnediate farmers have between ten and twenty. 
This classification is on the basis of total size of farm, not fishpond 
size.
 

http:displ.ce
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Model I.: Average Model - Large Farmer
 
Production Based on Feed & Fertilizer
,a C) 4-J 

U 
a ~ C)4~Vt- (L)<I- a*- vyC 

0 44 r 

0 0 a) Q "
 

4 0 U~ r- 0- 1-4-
 U4- -*-4 - . jU) co a, 
r-C4J ;j41 ~> Q CIOJ&~ - j-ia

r W 31 4-1 r Water Labor ­

year 0 J$ 0 4= 4 
i 2 3 5 6 7 8 9 


1 1.5 6,000 1710 189 900 75 564 25 0 


2 
 0 


3 
 0 


4 
 0 


5. 
 544 


6 
 0 


7 0 


8 
 0 


9 
 0 


10 
 2362 


11 
 0 


12 
 0 


13 
 0 

14 4 0 


1.5 
 544 


ANNUAL PRODUCTION COSTS 


1.0 Acreage Initial Outlay J$3,500
 
3 Crops per year Total Discounted
 

Tot 
Costs Total Production x Price Net 

10 11 12 13 14 

3463 6,000 lbs. x $0.85 = $5,100 1637 

3463 1637 

3463 1637 

3463 1637 

4006 1093 

3463 1637 

3463 1637 

3463 1637 

3463 1637 

5825 -725 

3463 1637 

3463 1637 

3463 1637 

3463 1637 

4007 1 1093 

ANNUAL BENEFITS 

Discount 
Flow @11% 

15 

1475 

1328 

1197 

1078 

649 

875 1 

788 0 

710 

640 

-255 

519 

468 

422 

380 

228 

10,502 

Benefits 10,502 Benefit/Cost Ratio 3.0
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1/The number provided in this column is 
the feed to growth factor: 1.5
 
pounds of feed for each pound of fish produced.
 

2/Rate of production is also based on the amount of fish produced per acre
 
for the first crop. Account is taken of farmer capability as well as the

capacity of the Inland Fisheries' facilities at Mitchell Town. 
The figure
 
in this column is based on a full year's production with three crops.
 

3/Feed costs are the actual costs (or the conversion rate for the first crop

of fish) at a constant price of J$O.19/lb. Subsequent feed costs are
 
determined by the total production (pounds) multiplied by the conversion
 
factor multiplied by J$0.19, or column 11 
x column 1 x J$0.19.
 

4/Fertilizer cost is based 
on the type and amount actually used. Some far­
mers will have free manure from other operations (livestock) on their
 
farms. Commercial fertilizer is priced at J$O.].5/lb.
 

5/The stocking rate cost equals column 5 (rate/ac) divided by the acreage

of the pond multiplied by J$O.05/fingerling. Farmers may use different
 
stocking rates to obtain different sized fish; e.g., lower stocking rates
 
produce larger fish which sell for higher prices as opposed to larger

stocking rates and a higher production rate of smaller fish selling at 
a
 
lower price. The net 
returns for the two methods are approximately the
 
same.
 

6/Ccsts for water vary from farmer to 
farmer. Some farmers get free water
 
by gravity flow from springs.
 

7/Charges for labor provided for managing the pond and harvesting the fish.
 
The cost shown is the actual cost for the first year.
 

8/Maintenance covers costs for maintenance of equipment, pond dikes and
 
water quality (chemicals). 
The cost shown is the act-ual cost for the
 
first year.
 

9/Replacement of equipment based on a life determined by use. 
 The high

cost in the tenth year is attributable to the need to replace the pump,

which is the main component of fixed costs.
 

11/The pounds produced per annum based on the results of 
a first crop.
 

1 2 /Selling price based on the size of fish and the geographic location of 
the market. 

14/Total revenue less total cost (column 13 less 10).
 

15/Figures in column 14 discounted at 
an annual rate of 11 percent (the
 
assumed opportunity cost of capital).
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in Annex I. We shall explain here only the calculation for
 

model 1 (an "average large" farmer using both feed and fertilizer
 

inputs) as the others follow the same methodology.
 

The figure of 1.5 column 1 shows the assumed conversion
 

rate of feed to fish: it takes 1.5 pounds of feed to produce one
 

Column 2 shows the number o'f pounds of fish produced
pound of fish. 

per acre devoted to fish production. Columns 3 through 9 present
 

total cost outlays for the various inputs required--feed, fertilizer,
 

fingerlings, water, management and labor, maintenance of pond
 

and equipment and replacement of equipment. The latter is charged
 

in the year in which it is incurred. Amortization of the initial
 

investment is excluded from operating costs in this cash flow
 

analysis.
 

Cost figures for Year 1 are based on actual experience.
 

When figures for the first full year were not available, we used
 

data for the first crop extended to an annual basis. Imputed
 

costs (for example, labor and management services provided by
 

the farmer or his family) were included in the cost estimates
 

at their proper market values. All costs are summed in column 10.
 

The calculation showing gross revenue is summarized
 

in column 11 (pounds of fish), column 12 (average price per pound)
 

and column 13 (total gross revenue received). Column 14
 

represents the net cash inflow from operations,, and is the
 

difference between column 13 (total revenue) and column 10 (total
 

costs). This net cash inflow was then discounted for each
 

year at the rate of 11 percent a year in column 15 to obtain the
 

present value of this cash inflow. The interest rate of 11 percent
 

represents the opportunity cost of capital and is based on the
 

current commercial bank prime lending rate.
 

Note that this whole calculation (including the 11 percent
 

opportunity cost of capital) is based on the assumption of constant
 

cost and prices throughout the projection period. Upward adjust­

ments will be required to the extent inflation occurs. A more
 

detailed explanation of the derivation of the various figures in
 
the table.
model 1 is presented in the footnotes to 


The summation of the discounted cash flow (column 25)
 

comes to J$10,502. Since the initial capital outlay was J$3,500,
 
1. The Internal
the benefit/cost ratio is a very favorable 3.0 to 


Rate of Return is 45 percent, four times the opportunity cost of
 

capital. In the case of this "average large" farmer, the sum of
 

feed and fertilizer costs could rise by 50 percent, with fish
 

prices remaining unchanged, without depressing the rate of return
 

on his initial investment below the opportunity costs of capital.
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We have developed eight models to determine the
 
profitability and benefit/cost ratios for large and small­
intermediate farmers (defined below) operating under (a) optimum
 
conditions, and (b) average conditions, (c)with feed and fertilizer,
 
and (d)with fertilizer only. Large farmers are defined as
 
farmers owning land of twenty acres or more; small-intermediate
 
farmers include all farmers with less than twenty acres.
 
"Optimum conditions" refer to a high degree of technical sophistication
 
on the part of the owner-operator who is assumed to possess the
 
equipment and inputs required to apply thr. proper technology
 
Most farmers are expected to operated under "average" conditions,
 
which imply a level of production attainable with modest
 
technical qualifications. With good extension services and
 
the benefit of experience, the "average" outp..ut of many farmers
 
could rise to approach the "optimum"level over a period of time.
 

Our models include operating with and without feed
 
because feed, aside from being the costliest input, must be
 
imported and the necessary foreign exchange may not be available
 
for that purpose.
 

The benefit/cost ratios obtained from the eight models
 
examined are recapitulated below. Note that the model we
 
explained above is model I-B which was selected for special atten­
tion because it is likely to represent the conditions under which
 
a major portion of the fish will be produced in coming years.
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Benefit/Cost Ratios
 

Optimum Conditions Average Conditions
 

A B
 

LARGE FARMERS
 

1. With Feed & Fertilizer 	 6.11 3.00
 

2. With Fertilizer Only 	 2.42 1.97
 

SMALL FARMERS
 

3. With Feed and Fertilizer 4.33 	 3.51
 

4. With Fertilizer Only 	 2.35 1.81
 

Analysis of these benefit/cost ratios suggests the
 

following conclusions:
 

(1) 	The benefit/cost ratios in all cases examined are substantial,
 

ranging between10.8 to 6.1, indicating a very high internal
 

rate of return.­

(2) 	A substantial increase in production and profitability
 

results from the use of feed (in addition to fertilizer).
 

Note that the addition of feed enables the large farmer,
 

operating under optimum conditions, to raise his benefit/
 

cost ratio by 2.5 times (from 2.4 to 6.1), while the small
 

farmer finds his B/C ratio increased by 84 percent (from
 

2.4 to 4.3). Under average conditions, the increase is
 

still substantial though less dramatic (52 percent for the
 

large farmer).
 

(3) 	There is no significant difference in benefit/cost ratios
 

between large and small farmers, except in the case of the
 

large farmer operating under optimum conditions and utilizing
 

both feed and fertilizer (model 1-A). In all cases, small
 

farmers are expected to operate with about the same degree
 

of efficiency as large farmers, indicating no significant
 

economies of scale. The unusually high B/C ratio obtained
 

by the large farmer operating with both feed and fertilizer
 

under optimum conditions (model I-A) is attributable to
 

his ability to make more effective use of his pump, to
 

stockpile inputs and to effectively integrate his fishpond
 

production with his other farm enterprise. On the other
 

A benefit/cost ratio of 1.0 indicates an 11 percent averabe annual
 

rate of return on the initial investment.
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hand, this farmer is assuming a much greater risk than
 
the small farmer, which the latter probably could not
 
afford to take,
 

Given the very favorable benefit/cost ratios in all
 
of these models, it is clear, as was shown in the case of
 
the large farmer operating under average conditions, that feed
 
and fertilizer costs could rise substantially in relation to
 
product prices without depressing the net rate of return of
 
the operatio.. below the opportunity cost of capital.
 

2. Earnings from Fish Pond Operation
 

Projected earnings from fishpond operation over the
 
seven year period 1979-85 are presented in Table 3. The
 
projections are based on the assumption of intensive fertilization
 
and use of feed, with most of the fish production accounted for
 
by farms operated by, arge farmers and by the GOJ (possibly on
 
a cooperative basis)-. Note that the number of small farmers
 
benefited by 1983 exceeds the number of large farmers (including
 
GOJ operated farms) by a ratio of 4:1 (1024 versus 256).
 
However, most of the acreage devoted to fishpond production will
 
be in the large farms (private and GOJ operated). Small farmers
 
tend to reside in the mountainous areas and cannot devote to the
 
fishpond operation the amount of land required for large scale
 
operation, nor would they assume the risk associated with specialization.
 
While every effort will be made to maximize the number of small
 
farm participants, reliance on large farms for mbst of the output
 
is unavoidable.
 

/ Thus, the "large farmer" category includes GOJ-owned farms.
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Table 3
 

PROJECTED NET INCOME FROM FISHPOND OPERATION, 1979-85
 

LARGE FARMERS AND GOJ OPERATED -FARMS 
 SMALL & INTERMEDIATE FARMERS
 
(20 Acres or More) 
 (Less t:,an 20 Acres)
 

YEAR No. of 
Ave. Net Income Total 
 No. of Ave. Net Income Total
Fish Per Project/ Net 
 Fish Per Project/ Net GRAND
Farmers Farmer 
 Income 
 Farmers Farmer-
 Income TOTAL
 

1979 20 9,900 198,000 
 80 460 
 36,800 234,000
 

1980 60 9,900 594,000 240 460 
 110,400 704,400
 

1981 120 9,900 1,188,000 480 460 
 220,800 1,408,800
 

1982 184 9,900 1,821,600 736 460 
 338,560 2,160,160
 

1983 256 9,900 2,534,400 1,024 
 460 471,040 3,005,440
 

1984 282 9,900 2,791,800 1,126 
 460 517,960 3,309,760
 

1985 310 9.900 3069,000 1,239 
 460 569,940 3,638,940 
TOTAL - 1979-85 12,196,800 2,265,50 14,462,300
 

The above projections are based on production supported
by intensive fertilization and feeding, with the following 
assump t ions: 

(1) 80% of the ponds and 20% of the acreage will be operated

by small farmers and about 20% of the ponds and 80% of the
 
acreage will be operated by large farmers and the GOJ;
 

(2) the average pond size for small farmers will be 0.23
 
acres with an annual net income/acre of J$2,000;
 

(3) the average pond size for large farmers will be 3.3 acres

with an average annual net income/acre of J$3,000. The
 
greater net income per 
acre for large farmers operating

under optimum conditions is not due to economies of scale
 
as explained above.
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The calculation in Table 3 shows that over the 
seven
 
year period, 1979-85, total net income generated by the project
 
is expected to amount to an estimated J$14.5 million, with
 
J$12.2 million going to 
large farm units and J$2.3 million
 
to small farmcr-. The assumptions underlying the calculation
 
appear in the footnote to the table.
 

3. Impact on the Foreign Exchange Budget
 

The project will impact on Jamaica's'foreign exchange
 
resources in two ways: directly (andnegatively) through the
 
importation of input requirements (feed, fertilizer and equipment);
 
and indirectly (and positively) by reducing foreign exchange
 
allocations for fish imports. 
We have already indicated that
 
fishpond production (mainly tilapia) will congtitute a good
 
substitute for a broad variety of fish historically (and currently
 
imported.
 

Foreign exchange savings from fishpond production are
 
projected in Tables 4 and 5 under 
two alternative assumptions.

The calculation in Table 4 assumes that the government is not
 
willing or able to make available foreign exchange resources
 
for the importation of feed 
(which is by far the costliest
 
input 
in terms of foreign exchange outlay). Only minimal
 
foreign exchmige is made available for the importation of
 
fertilizer, 3eines, cages and chemicals, gasoline and other
 
miscellaneous products. This will permit the foreign exchange
 
allocation for inputs to be held down to only J$.06 per pound,
 
equivalent to US$.024 
at the current rate of exchange of US$1
 
equals J$1.78.
 

Under this assumption, however, fish production will be
 
far below the optimum level since, as indicated by the production
 
figures in Tables 4 and 5, supplementary feed is essential to
 
approach maximum efficiency. Without supplementary feed, total
 
production over 1979-85 will amount to 
US$9.0 million while the
 
outlay for imported inputs is held down to 
the very low figure of
 
$461,000. The potential foreign exchange saving is US$8.5 million
 
(Table 4).
 

The alternative calculation in Table 6 shows what would
 
happen if the government made available the required foreign

exchange to meet feed import requirements (and if the farmers 
could be persuaded to use supplementary feeding to achieve optimum
production). Under this assumption, the value of fishpond produc­
tion during 1979-85 rises to US$21.2 million, 2.3 times the level 
without supplementary feeding. The projected output for imported 
inputs (US$6.7 million) is 14.5 times what it was under alter­
native 1. However, potential foreign exchange savings over this
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Table 4
 

PROJECTED FOREIGN EXCHANGE SAVINGS
 

FROM FISHPOND PRODUCTION WITH NO FEED IMPORTS
 

Projected Fishpond Priduction Less Projected Value of 4/ Potential Foreign

Metri Tons Imported Inputs for Project-
 Exchange Sovings


Year Gross- Net- US $000-' (US $000) 
 (3)-(4)
 

(1) (2) (3) (4) (5)
 

1979 66 59 86.5 4.4 
 82.1
 

1980 265 239 350.4 17.9 
 332.5
 

1981 562 533 781.4 39.9 
 741.5
 

1982 946 851 1247.6 
 63.8 1183.8
 

1983 1299 1169 1713.8 
 87.7 1626.1
 

1984 1429 1286 1885.3 
 96.4 1788.9
 

1985 1572 1415 2074.4 
 106.1 1968.3
 

TOTAL 1979-85 8139.4 416.2 
 7723.2
 

1/ Conservatively projected on the assumption of no feed imports. Only imported inputs
 
are fertilizer, seines, cages, chemicals and gasoline.
 

2/ 90% of gross weight to allow for discard of viscera, gills, etc.
 

3/ Assuming an average landed cost price of imported fish (that compete with the domesti 
variety) of US$.665 per pound (=US$1466/nmetric ton). This figure wns arrived at 
by taking the weighted average of the following current (April 1979) landed cost 
prices: 

Cod US$S.15/lb. 
Mackerel .43 
Other ,47

These weighted with the relative import values of these three categories over 1975-77. 
4/ Based on a net cost of imported inputs per pound of fish of J$.06 broken down as 

follows: 

Fertilizer .02 
Seines, cages and 

chemicals .02 
Gasoline and 
miscellaneous .02 

TOTAL .06 or US$.0344 (=US$75 per metric ton)
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Table 5 

PROJECTED FOREIGN EXCHANGE SAVINGS 

FROM FISHPOND PRODUCTION WITH SUPPLEMENTARY FEED IMPORTS 

YEAR 

1979 

Projec-ed Fishpond Production 
'!et "c Tons 

Gross- Net- US $000­3/  

(1) (2) (3) 

136 122 178.9 

1980 565 509 746.2 

1981 1650 1485 2177.0 

1982 22b8 2041 2992.1 

1983 3052 2747 4027.1 

1984 3357 3022 4430.2 

1985 3693 3324 

TOTAL 1979-85 

4873.0 

19424.5 

Less Plojected Value of Potential Foreign
 
Imported Inputs for Project- Exchange Savings
 

(US $000) (3)-(4)
 

(/) (5)
 

56.5 122.4
 

235.7 510.5
 

687.8 1489.2
 

945.0 2047.1
 

1271.9 2755.2
 

1317.6 3112.6
 

1539.0 3334.0
 

6053.5 13371.0
 

1/ Projected on the assumption of supplementary feed imports to maximize output.

2/ 90% of gross weight to allow for discard of viscera, gills, etc.
 

3/ Same as footnote 3 of Table 3.
 
4/ Based on a net cost of imported inputs per pound of fish of J$.36, broken down as
 

follows: 

Feed 
Fertilizer 
Seines, cages 
& chemicals 

Gasoline & 
miscellaneous 

J$.30 (18% protein) 
.02 

.02 

.02 

J$.36 or US$.21 (=US$463 per metric ton) 
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six-year period rise to US$14.5 million, compared with US$8.5 million
 
over the previous alternative. 
Note that the ratio of foreign

exchange generated to foreign exchange invested in inputs is
 
still a very favorable 3.17 to 1.-


The substantial increase in foreign exchange savings

resulting from the use of feed is not surprising since the price

of fish (estimated to be a weighted average of US$.665 a pound)

is a multiple of the price of feed (US$.17 cents worth of feed
 
is required to produce a pound of fish). 
 The calculation
 
indicates that from a foreign exchange savings standpoint,

outlays for feed imports represent an excellent investment.
 

4. Trend in Demand
 

We have already establisl !dthat there is a substantial
 
demand for fish at this time that is not met by domestic pro­
duction. 
 This is borne out both by the substantial volume of
 
imports and by the fact that any fish that reaches distribution
 
centers is sold immediately. In this section, we shall address
 
the following questions: (a) Is the demand for fish likely

to fall as incomes rise as a result of consumer shifts to other
 
meat products such as poultry, pork and beef? 
 (b) Should we
 
expect fish prices to fall as production expands, thereby

reducing the profitability of fish production and discouraging
 
its expansion?
 

a) Demand for Fish as Income Changes
 

The tren4! in incomes (both GDP and per capita income)

since 
 1972 has been steadily downward. Hopefully, this trend 
will soon be halted and reversed. However, given likely changes

in per capita incomes and the estimated magnitude of the income

elasticity coefficient of demand for fish, no significant

reduction in the per capita 
demand for fish is anticipated over 
the next five years.
 

No work on the income elasticity coeff:icient of demand
 
for fish has been done in Jamaica, nor is the ceteribus paribus

assumption valid for the Jamaican data presented in this section. 
The Food and Agricultural Organization (FAO) of the United Nations 
estimates the coefficient for Latin America (excluding Argentina
and Uruguay) at 0.5. This means that a 1 percent increase in
 
personal disposable income will result only 
 in a 0.5 percent

increase in the demand for fish, and vice 
versa. 

On the basis of this income elasticity assumption, one 

US$21,166 over US$6,685 (Table 4)
 
I 
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would expect the demand for fish to decline if per capita income
 
declined (though at 
only half the rate of the change in per capita

disposable income). Note should be taken of the 
fact that the
 
continuing and substantial decline in real per capita income that
 
has occurred since 1972 
(about 25 percent cumulatively) has com­
pelled the lower income groups to 
shift their food consumption

pattern aw;uy from higher priced milk, meat, beef and fish toward
 
lower-priced cereals and starch products. 
 It is likely that they

would resist any further reduction in their animal protein

consumption. 
Thus, if per capita incomes should contract further,
 
we are likel, to 
find that the income elasticity of demand for
 
fish will be less than .5. 
On the other hand, given the austerity

that has been forced on the population in recent years, any increase
 
in income might result in a roughly proportional increase in the
 
demand for fish, poultry, dairy products and beef.
 

b) Impact of Increased Fish Supply on Prices
 

The increase in fish supplies from fishponds is not
 
likely to have a significant adverse effect on 
the profitability

of the project. 
 In the first place, it cannot be assumed that
the supply of fish available in Jamaica will be increased by the 
full amount of the fishpond production since it is likely to be

attended by some cutback in imports. Second, even if the expansion
of supply should result in some decline in fish prices, the negative
effect on profitability of the price decline should be at least 
partly offset by the expansion of the market. According to Mellor,
the price elasticity of demand for agricultural and livestock 
products is likely to be significantly higher than the income 
elasticity, about -1. ?/percent for animal protein in the case of
low income countries.- In the case of Jamaica (a middle income
country), the price elasticity coefficient may be somewhat lower,
perhaps in the range of -1 to -1.3 percent. This means that q
decline of 1 percent in the price of fish could he expected to
increase the quantity demanded by I to 1.3 percent, thus ofk3etting,
in whole or in large part, the negative impact of the price
decline on the profitability of fish prOduction. 

5. Impact on Nutrition 

There is a nutrition problem in Jamaica, though it is
 
not nearly as serious as in many other 
LDCs (E.G., Haiti, Bangladesh,
India and the Shel); nor is the problem apparent from per capita
food availability statistics. On a national basis, both per capita
protein and energy availabilities are adequate in relation to the 
recommended daily allowance (RDA), but this indicator does not 

1/ John W. Mellor, "The Economics of AgriculturalDevelopment," Cornell 
University Press, 1966, page 72.
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take into account food distribution
food consumption 
by various and hence the actual
groups.
nutritional 
 Local and regional
surveys focusing 

overall 

on the lower income groups
 
have uncovered deficiencies, 


particularly
to 

energy (calorie) intake of Young children. 
According
 

in the area of the
a 1974 survey, the per capita energy consumption
poorest 70 percent of the population of the
 was found to fall
 
short of the RDA by 26 percent; while the per capita protein
 
intake of the 
same group falls short of the RDA by 14 percent.--

An islandwide
per-school children and 
survey of the nutritional

carried of pregnant status ofout and lactatingin 1978 by the womenNutrition wasof Health and Environmental Unit of the Ministry3,000 children (under five years of age) and 100 women.
 

Control involving

One a sample ofof the study's keyof conclusionsthe children was thatin the "overpercent sample one-thirdof the reference had a weight for agebe classified standard weight below 90for ageto couldas having some degree of malnutrition,
the Gomez classification 

and 

group, according31.1 of nutritionalpercent had status.percent a weight Of theof the for agereference betweenmildly malnourished standard, and 75 and 89(first could be saidmalnut to be
7 Percentnutrition);were mo, .....and emalnourished 

60 0. _-,ezyt (second degree mal-P
percent hadof a weightthe reference for ageas severely standard and below 
malnoturished could be clas,4fied(third degree malnutri tion)

Some .,,_ 
expertsin the challengeGomez theI category assumption

89 percent (with a weight that childr,..nof forthe reference age betweenas Malnourished" Standard) 75 oind
since should t"elato about classifiedlation usually fal
usuay 16 percents in hisca ofs a "healthy"of the Gomez 

in this Category, popu-I category and feelexaggerates that inclusion
 
as malnourished the proportion 
 classifiedin the Population.
 

An alternative
nutritonal method
status to the Gomezis to classificatiin the use thela rvard reference 80 percent of

values of the st:andardlimit of normality; for weight for agei.e., asshort of 80 to assume the lowerpercent of that childrenshould be the reference that fallclassified standardas malnourished. weightclassification, for ageB this14.3 percent more conservativeare malnourished of. he ildren(see Table in thedegree 6 sampleof malnourishment We concpude
of age is in children that theat least of less39 14 percent, than fivepercent and yearsif Comez could goI childrce as high a..are included 
category. in the "Malnourished. 

/National Planniung Agency, "'Flv-ye.n. Development Plan,instryThis study,of as 1978-82"Yet unpubl1ished pg.xv.Halth & Envi ronmeReport of and restricte~d,a Survey . Control,in Jamaica, March Itisis by the Nutrition Unit,entitled DrftSta tus of 
2 8 -jLue ,VuIna.b. 23, 1978Groups in on theJamaica, Nutri tional1978,' The quotation is from p.5 
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Table 6 

UNDERNOURISHMENT AS MEASURED BY WEIGHT 

IN RELATION TO THE WEIGHT FOR AGE REFERENCE STANDARD 

(In children of lcss than five years of age)
 

Percent of Standard Weight 
 Percent of Children in Sample
 
for Age Reference
 

Under 60% (severe malnourishment) 0.9% 

60-69% (serious) 2.8% 

70-79% (below normal) 10.6% 

TOTAL under 80%* 14.3% 

*Using 80% of Lhe Harvard standard reference values of weight for 
age as the lower limit of normality. 

;OURCE: Condensed from Nutrition Unit, Ministry of Health & Environmental 
Control, "The Nutritional Status of Vulnerable Groups in Jamaica,
 
1973," Table 2.1.2 (unpublished).
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The GOJ's Five Year Development Plan notes that "the
 
long-term objective of the government's nutrition programme is
 
the elimination of malnutrition in the vulnerable groups of
 
the population, particularly serious protein-energy value and 
anaemia in young children and/nutritional deficiencies in 
pregnant and nursing women. - The proposed project should
 
make 	 some contribution toward this goal by providing a source 
of fish protein at 
a price lower than would be available withoi
 
the project and by making fish available to the rural poor

living in areas which without the project would not have acces 
to comparable quantities of fish. 
To the extent that fish
 
produced under this project substitutes for imports, the
 
island-wide nutritional benefits will be diminished; however,

the benefit derived from redistribution of fish from urban to
 
poor rural areas is still significant.
 

In conclusion: The project has a strong economic
 
justification on the basis of:
 

(a) 	its impact on farm incomes and the very high 
benefit/cost ratio it provides to fishpond 
farmers;
 

(b) 	 its importance as a significant potential saver 
of foreign exchange, particularly if fishpond 
farmers can be persuaded to adopt the more 
efficient production techniques involving the 
intensive use of feed and fertilizer, and if
 
adequate supplies of these inputs can be made 
available;
 

(c) 	 its favorable impact on the nutritional status 
of the lower income groups who will be able 
to devote some portion of their food budget 
to the purchase of animal proteins. 

3/ lbid, p.5
 

4/ National Planning Agency, "Five Year Development Plan, 1978-82," 
Main 	 Document, page 119. 
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D. Financial Analysis
 

This section examines the financing of project com­

ponents by the GOJ and AID and the continuing financial
 

responsibility of the GOJ after the end of the project. Major
 

recurring cost components which require GOJ expenditures are
 

a!.alyzed to provide a rationale for continued GOJ support.
 

This analysis identifies and examines those recurring costs to
 

the GOJ that are necessary to continue expansion of the
 

National Inland Fisheries Program on a sound linancial basis.
 

Net foreign exchange savings and a highly favorable cost/benefit
 

ratio demonstrated in the economic analysis, provide justifica­

tion for the GOJ annual allocation of foreign exchange for
 

supplementary feed. This section presents guidelines for
 

ensuring this annual allotment by the GCJ. Tie financial 
implications for the GOJ of a continuing credit system for
 

fish farming are discussed.
 

1. Financial Plan
 

The U.S. Loanand Grant financing and GOJ inputs by
 

U.S. fiscal year are presented in the budget summary Table 7.
 

The GOJ Inland Fisheries budget for years one and two after
 

the project are presented in Table 8 together with the last 

year of the project. Table 8 shows the transfer of funding 

responsibility from the project to the GOJ. 

The budget summary tables present a cash budget for 

GOJ. Table 9 (GOJ Inland Fisheries Operating Budget, U.S. 

Fiscal Year, 1979-83) provides the details of depreciation
 

computation and a summary of other costs. This indicates that 

at the end of project, GOJ would have a total depreciation 
cost of $625,000 ($185,000 for equipment + $440,000 for vehicles). 

Provision for depreciation is required to ensure that equipment 

and vehicles will be maintained at a level to continue the 

project. Contingency and inflation costs ;:e added separately 

to arrive at current replacement costs. 

Personnel and administrative support costs naturally 

increase as the IFU staff increases from 44 to 163 from 1979 to 

1983. This personnel increase is composed primarily of 

extension officers and regional. staff. As illustrated in Table 9,, 

IFU salary costs will increase from $279,000 in FY 1980 to 

$392,000 in FY 1983. This dollar increase is disproportionately 

simall compared to the increase in staff, because the increase 

is composed primarily of unskilled labor. 

The Parish Fisheries Extension Specialists funded under
 

the line item for salaries, can provide the necessary technical
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Table 7 

USAID/GOJ PROJECT COSTS BY U.S. FISCAL YEAR 

(U.S. $000) 

U.S. CONTRIBUTION FY1979 FY 1980 FY1981 FY1982 FY1983 TOTAL 

Grant: 

Technical Assistance 
Long Term -. 180 270 270 180 900 

Short Term 18 24 6 6 54 

Participant Training 
Long Term (39 pm) 20 12 20 - - 52 

Equipment (JSA & UWI) - 40 - - - 40 

Sub-Total 20 250 314 276 186 1,046 

Contingency (5%) 1.. 13 16 14 9 53 

Inflation (10% Compound) - 25 66 91 86 268 

TOTAL 21 288 396 381 281 1,367 

Loan: 

Participant Training 
Long Term (66 pm) 
Short Term (60 pm) -

32 15 
28 

39 
28 

-
14 

-
14 

86 
84 

Commodities 
Vehicles - 404 90 50 10 554 

Equipment - .172 19 13 7 211 

Feed & Fertilizer - 175 325 250 150 900 

Facility Development - 380 - - - 380 

Sub-Total 32 1,174 501 327 181 2,215 

Contingency (5%) 2 59 25 16 9 ill 

Inflation (10% Compound) - 117 105 108 84 414 

TOTAL 34 1,350 631 451 274 2,740 

GOJ CONTRIBUTION 

Salaries 58 279 359 392 392 1,480 

Technical Assistance (PCV) -1 2 2 2 1 8 

Operational Maintenance Costs 
Facilities 30 172 267 311 311 1,091 

Equipment 5 26 32 35 37 135 

Vehicles 16 178 214 234 238 880 

International Travel & Study 2 10 22 6 6 46 

Sub-Total 112 667 896 980 935 3,640 

Contingency (5%) 6 33 45 49 49 182 

Inflation (10% Compound) -__ 67 188 324 457 1,036 

TOTAL, 118 767 1,129 1,353 1,491 4,858 
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Table 8
 

GOJ RECURRING COSTS
 

Last Year 

of Project 


SALARIES 392 

OPERATION & MAINTENANCE 

Facilities 311 

Equipment 37 

Vehicles 238 

Sub-Total: 978 

Contingency 49 

Inflation (10% Compounded 
from base year 1979) 454 

TOTAL 1,481 

/ Does not include depreciation.
 

Project Year Project Year
 
+ 1 + 2
 

392 392
 

311 311
 

37 37
 

238a / 238= /
 

978 978
 

49 49
 

597 75-1
 

1,624 1,782
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assistance to pond operators. The staffing at the end of the
 
project will be adequate for an additional five years assuming
 
a 10 percent annual rate of increase of small pond operators.
 
This is achievable for two reasons. First, the extension
 
specialists will become more efficient as they gain experience
 
during project implementation; and, second, as pond operators
 
become more experienced, they will require less time from the
 
extension specialists. At the project end, each extension
 
officer would provide technical support for 107 pond operators.
 
This can be increased to 160 pond operators in the following
 
five years, thus servicing the projected 10 percent annual
 
increase.
 

The research, training and administr.tive support for
 
a national fish production system can also be maintained and
 
the 10 percent increase in small farmer ponds prorided for 
without further major increases in the GOJ budget for five 
years after the project. This is possible because of the econo­
mies of scale inherent in research and training facilities and
 

because of the gain in efficiency of the administration generated 
by experience from implementing the project. With the exception 
of inflation, the total IFU annual operating budgct of US$1,753,000 
(Table 9) is expected to remain the same as the final project 
year (1983-84). Table 10 shows that, with inflation, this budget 
in money terms will grow from $1.6 million to $1.8 million in 
two years. 

This represents the total continuing annual gross 
budgetary requirement for the GOJ. Cost offsetting revenue 
generated by the project (see Table 10) can, however, be used to 
cover part of these costs. During the project, GOJ budget costs 
could also be partially offset by local currency funds generated 
by the sale of the $900,000 loan-funded feed and fertilizer. The 
potential budget adjustments are discussed in the following 
section to indicate the true economic costs of the project. 

2. GOJ Offset Revenues 

Table 10 inudicates the net operating costs of the TFU 
to the COJ. This table indicates that the project will generate 
cost offsetting revenue to the COJ of ($1.2 million and after 
the life( of the project, $297,000 plus infLation, annually.) 
Thee;e funds cai he used to reduce the GOJ budget requirements 
during and after the life of the project. 
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Table 9
 

INLAND FISHERIES OPERATING BUDGET, 1979-83
 

(U.S. $000)
 

FY1979 FY1980 


I. Technical Assistance-
 1 2 

2. Salaries (fringe benefits, travel,
overtime, etc. @ 15%) 
 58 279 


3. Operational Cost of Facilities
 
(electricity, feed, fertilizer, chemicals,
miscellaneous supplies, tools) 
 30 172


4. Fish Handling Equipment2/ 

5. Inventory on hand 30 30
6. New Purchases 
7. Cumulative Purchase Value 

172 

(Line 5 + 6) 30 202
8. Depreciation (20% of Line 7)

9. Book Value (Line 7 Minus Line 8) 
6 40 


24 162
10. Repair & Mainten yce (12X of Line 7) 4 24
11. Operational Cost-
 (20% of Cost of Pumps) 2
12. Subtotal (Lines 8, 10, & 11) 
7 


12 71 


13. Ve h ic I es14. Inventory on qnd 41 41
15. New Purchases--
- 40416. Cumulative Purchase Value (Lines 14 + 41
15) 445
17. Depreciation (20% of Line 16)

18. Book Value (Line 16 minus Line 17) 33 
P 89 


356
19. Repair & Maintenance (20% of Line 16) 8
20. Operational Cost (20% of Line 
89 


16) 8 89
21. Subtotal (Li.,; 17, 19 & 20) 
 24 267
22. Intern.a'L:onal 'Travel & Study (Training) - 11 
23. Subtotal. (Lines 1, 2, 3, 12, 21, 
 & 22) 125 
 802 

24. Contingency (5% of l, ine 23) 6 40 

25. Inflation (10% compounded) - 80 
26. 
 TOTAl, 
 131 922 


Funding for Peace Corps Volunteer technical as,; i-tance.
2/ To be purc ha,>ed with USAID project Loan funds.
 

3/Operating cost is for operation of pumps only. 

Non-add items 

FY1981 


2 


359 


267 


202 

19 


221 

44 


177 

27 

11 

82 


445 

90 


535 

107 

428 

107 

107 

321 

23 


1,054 

53 


221 


1,328 


FY1982 


2 


392 


311 


221 

13 


234 

47 


187 

28 

13 

88 


535 

50 


585 

117 

468 

117 

117 

351 


6 


1,150 

58 


381 


1,589 


FY1983 TOT,',,
 

1
 

392 1,41<:'
 

311 1,0'
 

234 

7
 

241
 
48 18
 

193
 
29 1]
 
14 4, 
91 34.
 

585
 
10
 

595
 
119 440
 
476
 
119 4140
 
119 4W1 
357 1,32( 

6 4( 

1,158 4,28, 

58 21'
 

537 1, 21
 

1,753 5,72 
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Table 10
 

GOJ NET OPERATING BUDGET-/
 

($000)
 

FY 	79 80-81 81-82 .82-83 83-84 


1. Total GOJ Operating
 
Costs (Table 3) 131 922 1328 1589 1753 


2. 	 Revenue from Pond
 
Construction 
 - 46 51 56 61 


3. 	 Fingerl in g/_Food 
Fish Sales 	 104 238 237 234 208 


4. Net GOJ Operating
 
Costs 
 27 664 1090 1371 1569 


1/

1 	 Both operating costs and revenue reflect a 10% inflation rate 

At the end of the project, in real terms, the operating costs 
Revenues from pond construction are $42,000, and revenue from 
$142,000. These amounts are expected to remain constant, in 
first five years after project completion. 

Project 
84-85 85-86
 

5723 1920 2112
 

214 68 74
 

1021 229 252
 

4488 1623 1786
 

compounded from 1979.
 
are $1,027,000.
 
fish sales is
 

real terms, for the 
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2. Other GOJ Costs
 

a) 	 Feed and Fertilizer
 

Feed and fertilizer costs do not represent a direct
 

cost to the GOJ, since they will be sold through retail outlets
 

to fish farmers; yet, they do represent a continuing need for
 

foreign exchange. Initially, US$900,000 of this foreign
 

exchange need for feed and fertilizer will be supplied under the
 

AID Loan portion of funding. The local cirrency generated in
 

this 	manner could be used to offset a portion of the project
 

local costs.
 

It is estimated that these inputs wilol cost approxi­

mately $1.5 million in 1985 and will generate a $13.4 million 

foreign exchange savings (Table 5). Assuming a 10 percent
icrease per 
annum in fishpond construction after the end of 

tU project, the projected need for foreign exchange will 
inc.. 'se 2 percent to 12 percent (depending on the number of 

acres of ponds consrructed (per annum in constant dollar terms. 

Foreign exchange in increasing (but not major) amounts will also 

be nqeded for other budget items such as repair parts, fuel and 

other related items. 

The calculations assume a degree of correlation between 

increased inland fish production and a corresponding decrease 
in fish imports, although some of the increased fish production 
will go for nutritional improvement. Establis.ment of covenants 

in the Loan Agreement that require the GOJ to )rovide sufficient 
foreign exchane to cover projected production needs are recom­

mended to ensure sufficiecnt exchange to support the national fish 
production program. Although the incentiyes exist for the GOJ 
to make foreign exchange available for importation of fish 

producticn inputs, the serious nature of the foreign exchange 
problem requires that such covenants be included in the Loan 

Agreement. 

b) Credit Program for Inland Fisheries 

As indicated in the Technical Analysis section, various 

programs have been authorized for use of small pond operators 
for both production credit needs and pond construction. These 
should ensure adequate lines of financing for the program. 
This project incorporates various elements to facilitate repayment 

of loans. Among the more important are: 

(1) 	 Training in credit management will be given to 
extension personnel and farmers, and 

(2) 	 IFU will refuse to sell fingerlings to pond operators 

who do not make loan payments. 
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These mechanisms are designed to ensure sound credit
 
management and ensure credit availability for all pond operators.

The highly favorable cost/benefits should provide sufficient
 
funds for debt servicing. The long-run viability of inland
 
fisheries requires access to credit by all pond operators, but
 
we do not project a continuing expense to 
the GOJ for credit
 
purposes. The projected fish farmer repayment capacity should
 
ensure that pond operators become and remain credit worthy.
 

3. Summary
 

The financial analysis reflects the strong economic
 
rationale supporting iibtensive (feed and fertilizer) inland
 
fisheries production. The cost/benefits fully justify GOJ
 
budget support. The shift in budget support from U.S. Grant
 
and Loan funds to GOJ financial support is gradual during the
 
life of 
the project and is based upon building inland fisheries
 
production capabilxcy. Sources of revenues from fish produc­
tion activitir- and sales of U.S. purchased commodities have 
been identifie to offset the projected recurring expenses of
 
an expanding inland f:ish production. The GOJ budget will have
gradual increases and will lag behind the expanded production
since some Loan funds will be used for foreign exchange
production input. item5:. Finally, mechanisms for providing both 
the foreign exchange costs and direct costs of the GO.I were 
examined to ensure adequate financial support for an expanding
inland fisheries program. 
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E. 	Social Soundness Analysis
 

This analysis considers the socio-cultural aspect of 
extending technology of inland fish production to the entire 
island. We examined the experience of the pilot project through 
interviews with participating farmers with regard to the 
acceptability of the technology and consumption of tilapia. 
The 	 questions addressed by the social soundness analysis are: 

a) What does fish farming, under the specific 
conditions of the project mean to the Jamaican 
farmers' beneficiaries? 

b) 	What are the so cio-cultural patterns which 
facilitate or constrail the proposals to expand 
fish production? 

c) 	 The role of women in freshwater fish production. 

1. 	 Fish Culture and the Jamaican Farmer Beneficiaries 

The Jamaican farmer is very receptive to freshwater fish 
production technology. The IFU has a sizeal)le waiting list of 
farmers wanting fingerlings and technical assistance. A number 
of factors are related to its acceptability. The ma.jority of 
farms are under five acres, and farmers prefer to diversify 
cropping patterns to ensure a steady year-round income; small­
livestock are kept for the same purpose. Fish culture utilizes 
marginal and under-utilized land, is a simpler technology than 
alternative livestock production, and is consistent with the 
farmers' tradition of diversification. Farm incomes arc low, 
estimated at approximately $1,300 per year, and the family is the 
main source of labor, with women taking responsibility for small 
livestock rearing. This project seeks to augment farm incomes, 
and provides cconomic activity for women in small farm households. 
aintenance costs to the farmer are low, both in cash and time 

and offer no conflict to the farmer's other agricultural activities 
Of great importance is the fact that fish farming is handled 
similarly to poultry, but is perceived as having less risk. 
Farmers whose educational level is low, indicate a high level 
of motivation to fish culture, particularly because they do not 
feel they have to undergo extensive training in new skills. 

Fish is a traditional and integral part of the Jamaican 
diet, as a main dish in its fresh form, and used as a flavoring 
in its processed form. Fish is also an important source of protein 
for the Jamaican family. 

rilapila differs signif icantly in size and color from 
marine fish; however, this investigat ion found that T[lapia 
mossambica is prepared and eaten in the same way as marine 
fish and has a high level of accepLa, i Iity in .Iamalca. 
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Increased availability of fish will result in
 
increased consumption, as it was found that tilapia was con­
sumed by members of all producer households as well as by
 
persons in the immediate community. The project will make
 
fish available to nutritionally depressed areas, such as
 
sugar workers' communities, isolated hill settlements, and
 
urban low-income households where an estimated 20 percent
 
malnutrition rate exists among children.
 

2. Socio-Cultural Patterns 

There are aspects of the social situation of small
 
farmers which can limit long-term involvement in the project.
 
Small farm communities tend to be cohesive soiial units and
 
innovations achieve long-term impact through community-wide 
receptivity, rather than as a result of individual farmer's 
response. Consequently, extension techniques to small 
farmers will aim to integrate fish farming with other community 
goals; e.g., nutrition, income generation or community enterpri 
organizations. Technical difficulties such as pond constructio 
feed availability, and marketing are more effectively dealt 
with-when farmers work in a mutual]y supportive system. 

There are no reasons to believe that these aspects 
cannot be successfully handled. The findings noted in I above 
suggest that innovation will be readily accepted within the 
community; in fact, the objectives of the project were found 
to be wholly compatible with those of the farming commuaities. 
This factor will reinforce the motivation and behavior of the 
individual small farmer. 

3. Role of Women 

Women play an increasingly important role in the 
agricultural sector in .Amaica. The 1977 Labor Force Survey 
indicates that the percentage of female participation in 
agriculture has increased steadily since 1975. In 1975, women 
made up 14.6 percent of the agricultural labor force and this 
figure rose to 17.6 percent in 1977.
 

Small farm households view fish farming as similar 
to other small livestock (chickens, goats, etc.) rearing 
activities which are traditionally the responsibility of the 
farm women. It is assumed that if there is an adult female 
member of the household of the 1,020 small farms participating 
in the project she will be actively involved in fish farming 
activities.
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In addition, women comprise 82% of the small marketing
 

middlemen called "higglers" who will be primarily responsible 
for marketing fish in the rural areas. Other job opportunities
 

for rural women in the areas of processing and packaging fish
 

and fish products will be generated by the project.
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IV. IMPLEMENTATION ACTIVITIES
 

A. Implementation Schedule
 

As the Project Performance Network (Figure 2) shows,
 

close attention to phasing and coordination of the inputs in
 

the first six months of the project will be necessary for
 

timely implementation. Of particular importance is the 

contracting of long term technical assistance, development of 
of trainingprocurement plans, issuance of IFBs, and initiation 

activities. The CPI description is shown in Table 11.
 

Table 11
 

CPI DESCRIPTION
 

1. 6/79 Project Agreements signed 

2. 7/79 Procurement waivers forwarded to Washington 

3. Long Term T.A. contract signed
 

4. First group of PCVs assigned to project 

5. 8/79 JSA long-term training participant departs 

6. 10/79 Procurement which received above waivers 	initaited
 

7. All Conditions Precedent met 

8. 	 T.A. arrives (Team Leader/Senior Technical Advisor and
 

Extension Advisor - Eastern Region)
 

9. IFU training initiatied
 

10. 	 PCVs trained 

11. 	 11/79 TFBs for equipment and vehicles issued 

Park and Western Region12. 	 Contracting for expansion of Twickenham 


support facility initiated
 

13. Nine new IFU personnel hired - total of 	 56 people on board 

14. 12/79 	 ProJect extension activities initiated 

15. 	 IFIJ fish production training for farmers initiated 

16. 12/79 First and second IFU long-term training 	participants depart. 
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17. UWI long-term training participant departs
 

18. 2/80 Expansion of Twickenham Park facility complete
 

19. 3/80 Vehicles/equipment arrive
 

20. 	 Construction of Twickenham Park facility and second support 
facility - Western Region initiated 

21. Extension activities expanded in Eastern Region
 

22. IFU Regional and local fish production workshop
 

23. First group of IFU short-term training participants depart 

24. 6/80 Sixty-five new IFU personnel hired - 121 people now on board
 

25. Three hundred and twenty small and 90 large producers and 36' 
acres in production
 

26. T.A. arrives (Extension Advisor - Western Region)
 

27. IFU fish production training for farmers 

28. Second group of PCVs assigned to project
 

29. 7/80 Construction of Twickenham Park facility and second support 
facility complete 

30. First year evaluation/audit
 

31. 8/80 Annual implementation Plan for second project year prepared 

32. First group of IFU short-term training participants return 

33. Third IFU long-term training participant departs 

34. PCVs trained 

35. 9/80 IFBs issued for additional vehicles, equipment and commoditic
 

36. Extension activities eatablished - Western Region 

37. IFU fish production training for farmers 

38. 12/80 IFU fish production training for farmers 

39. First IFU long-term training participant returns 

'40. JSA lcng-term training participant returns 
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41. UWI long-term training participant returns
 

42. '1/81 Additional vehicles/equipment arrive
 

43. 2/81 Expanded fisheries extension activities
 

44. 3/81 IFU Regional and local fish production workshop 

45. Second group of IFU short-term training participants
 

46. 4/81 
 Second IFU long-term training participant returns
 

47. 6/81 Twenty-eight new IFU personnel hired - 149 people now on board
 

48. 	 Six hundred small and 150 large producers and 580 acres in
 
production
 

49. IFU fish production training
 

50. 
 Third group of PCVs assigned to project - first group 
complete assignment 

51. 7/81 Second year evaluation/audit
 

52. 8/81 Annual implementation plan for third project year 

53. Second group of IFU short-term training participants returns
 

54. Fourth IFU long-term training participant departs
 

55. PCVs trained 

56. 9/81 IFBs issued for additional vehicles, equipment and conmodities 

57. Expanded fisheries extension activities 

58. IFU fish production training 

59. 12/81 IFU fish production training 

60. Third IFU long-term training participant returns 

61. 1/82 Vehicles/equipment arrive 

62. 2/82 Expanded fisheries extension activities 

63. 3/82 IFU Regional and local fish production workshop 

64. Third group of IFU short-term training participants departs 
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65. 6/82 IFU personnel hired (160 personnel aboard)
 

66. 
 Nine hundred and twenty small and 230 large producers and 820
 
acres in production
 

67. IFU fish production production training 

68. 7/82 Third year evaluation/audit 

69. 8/82 Annual implementation plan for fourth project year 

70. Third group of IFU short-term training participants return 

71. 9/82 IFBs issued for miscellaneous equipment and supplies
 

72. Expanded fisheries extension a'ctivities 

73. IFU fish production training 

74. 12/82 IFU fish production training 

75. Fourth IFU long-term training participant returns 

76. 1/83 Equipment arrives 

77. 2/83 
 Expanded fisheries extension activities
 

78. 3/83 IFU Regional and local fish production workshop 

79. 6/83 One thousand, two hundred and eighty small and 320 large 
producers and 1,100 acres in production 

80. IFU fish production training 

81. 7/83 Fourth year audit
 

82. 8/83 PACD
 

83. 12/83 Final evaluation
 



FIGURE 2: 
 PROJECT PERFORMANCE NETWORK
 

T " A So N T r ­ " 
 .
 : tiA A 3 A S N . T ri A I A E 0 gJt Ft7 r-co A S 0 

-T. 
 ..
 . 
I,.
-A- / ~ 

LT ' 
It.:-,- . .:7,,' -/57'r.. 

" 

r 

, 

i I" ' / 'V - ...:A" 
. . /. t\ i ,/! f 

,N ,,.. /,
CDI ,, - ." / 1 

C 7 .'7)~~(), -. ,,. > i7t7 . t 

.,-.'.-N- .. 
-

/:Activities 
13 Start of Project 

Intermediate Objectives Completed
Completion of Component Imputs

:Completion of Project
Post Project Evaluation 

: Direct 

Indirect 



- 71 

B. 	Project Monitoring
 

Monitoring will be performed by a Mission Project

Committee whose members will have the following responsibilities:
 

a) 	The primary monitoring task will reside with the
 
Project Manager, USAID Agricultural/Rural Development
 
Office, who will maintain liaison with IFU;
 
coordinate necessary Mission Project backstopping;
 
and prepare and present monthly progress reports
 
to the USAID Mission.
 

b) 	 The Capital )evelopment and Program Office will be 
responsible for overall project monitorling; for 
issuance of the Loan/Grant Agreement and Implementation 
Letters; and for assuring that provisions of these
 
documents are met.
 

c) 
The USAID Controller will review all disbursement requests
 
for conformity with AID regulations and will ensure
 
that adequate financial control methods are followed
 
by IFU.
 

Quarterly progress reports, annual evaluations and
 
audits, financial and other reports will be required of the
 
IFU. Specific instructions as to the substance of these
 
reports and other implementation actions will be issued by
 
Implementation Letters.
 

C. 	 Procurement Procedures 

Except for small trail bikes (approximately 125 cc)

which will have their source and origin in AID Geographic Code 
899, goods and services procured under the Loan must have both
 
their source and origin in All) Geographic Code 941 unless 
otherwise agreed in writing. Goods and services procured under 
the Grant will have their source and origin in AID Geographic

Code 000. The procurempnt 
of project goods and services will 
be undertak n by the Ministry of AgrLculture, IFU rathr than 
by AID. All) will ass ist IFU in procurement through thL,
issucance of an ImplIementat ion Letter detailing procure:;ent
procedures, through periodic >1 ssion ltation,cons u and through
the provision of pre-proiect implementation technical assistance 
(SER/COM) in the development of a detailed procurement plan. 

Waivers will be required as follows: 

a) 	Sole source waiver, requiring AID/Washington approval,

for the procurement of three D-4 Caterpillar tractors
 
since Caterpillar is the only distributor suchof 
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equipment in Jamaica with adequate maintenance
 
facilities.
 

b) 	Sole source and origin waiver, Mission approved, for
 
20 trail bikes (approximately 125 cc) since no small
 
trail bikes are manufactured in the United States and
 
since Honda is the only Jamaican distributor with
 
Island-wide maintenance facilities.
 

The Regional Legal Advisor, Regional Contract
 
Officer and SER/COM will be consulted prior to Loan implemen­
tation in the drafting of waivers.
 

D. 	Evaluation
 

The project shall be reviewed annually by the GOJ
 
and USAID/Jamaica with a major comprehensive evaluation scheduled
 
to occur at the end of the second project year. Evaluations
 
are scheduled to coincide with project audits and preparation
 
of revised implementation and budget plans at the end of each
 
project year, Baseline data against which to measure the 
project's progress have been gathered under the research 
component of the earlier Inland Fisheries Development Project. 

As several major project activities are initiated 
in the project's first year, the first evaluation shall focus 
primarily on the timely implementation of the project. The 
second and more comprehensive evaluation is expected to take 
two to three weeks and shall include representatives from 
USAID/Jamaica, AID/Washington, and GOJ, and contracted 
technical assistance contract instittiLions. At that time, 
Tw ickenhnam Park will have been expanded and renovated, the 
region;al centers constructed, IFU and ,ISA training participants 
returned from the U.S., and 495 acres of ponds constructed. 
This evaluation will asscss overall project performance as 
stated in the project objectives and suggest possible revisions 
in the project's implementation and goals. Four months after 
the PACI,, the final review will take place to analyze the impact 
of the project on the target group and measure the project's
 
success/failure in meeting its goals and objectives.
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V. CONDITIONS, COVENANTS, ANb NEGOTIATING STATUS
 

On May 14, 1979, the Ministry of Agriculture submitted 
a Project Profile for formal GOJ review and approval. Approval 
of the Project Piclile and a request for Assistance is 
expected b[fore th end of June, 1979. Proposed Covenants 
and ConriLionIs Pr,-cedent to Disbursement are in Annex L 
Project Authorization and Request for Allotment of Funds. 
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VI. ENVIRONMENTAL CONSIDERATIONS
 

The initial Environmental Examination (IEE) has been
reviewed by AID/Washington and received a negative determination
 
on June 25, 1979.
 



PROJECT DESIGN S7 2MARY 
 Annex A
 
Logical Framew:. k 
 Life of Project:
 

From FY 1979 
to FY 1983
Project Title & Number: 
 FISH PRODUCTION SYSTEM DEVELOPMENT 532-0059 Total U.S. Funding: $3,825,000
Date Prepared: June 15, 1979
 
2ARRTIVE SUMMARY OBJECTIVELY VERIFIABLE INDICATORS 
 MEANS OF VERIFICATION IMPORTANT ASSMPTIONS 

Project Purpose: Conditions that will 
indicate 
 MOA, IFU, and BOJ
To develop the capacity of Assumptions for
purpose has been achieved:

Government of Jamaica records and reports; achieving purpose:
End of Status. 

institutions to Project reports; Site Adequate supplies of
160 IFU personnel on board by 
 visits;
increase fish production JSA and UWI fertilizer, feed and1983 with 36 professionals;

throughout the counitry. 7ecords; credit materials (seines, wire,
1230 farmers participating 
 institution records.
To establish freshwater etc.) available from
in fish production by end 


established suppliers.
fish farming as a viable 
 of project with 1020 small
farming activity 
 farmers averaging 3000
 
islandwide. 
 lbs. per acre;
 

260 other Government/private
 
sector facilities averaging
 
6000 lbs/acre.
 
1100 surface acres of water
 
in production.
 
Farm income fro" 
fish farming
 
is sufficient to 
repay principal
 
and interest on loans and farmers
 
use credit in a rational manner.
 



PROJECT DESIGN SUMMARYLogical Framework 
AnneLx A 
Life of Project:From FY 1979 to FY 1983 

Total U.S. Funding: $3,825,000 

Project Title & Number: FISH PRODUCTION SYSTEM DEVELOPMENT 532-0059 Date Prepared: June 15, 1979 

RY::ARRA\TIVE SUMMA> 

Pro-ram or Sector Goal: The 
broadc-r objective to which 

this Droject contributes: 

a) increase food produc-

tion. 
Subgoals: 

b) Reduce foreign exchange 

drain of food imports. 

c) 	Increase income and 


employment and improve 


nutrition in rural 


areas. 


d) 	Establish the founda-


tion for a regional 


training program in 


fish production. 


I OBJECTIVELY VERIFIABLE INDICATORS 

Measures of Coal Achievement: 
a) 	 Production of inland fish 

increased from 300,000 lbs. in 


1979 to 1,245,000 lbs. in 1930, to 


3,639,000 lbs. in 1981, to 


5,000,000 lbs. in 1982, to 


6.000,000 in 1983. Volume of 


locally produced fish distributed 


increased from near 300,000 lbs. 


in 1979 to 6 million lbs. in 


1983; 


b) 	Foreign exchange savings 


increased from $122,000 to 


$42,755 million in 1983. 


c) Average annual net income 


of 	small farmers (5 acres or 


less) increased by 22% with 


0.25 acre fish pond; 750 addi­

tional rural and urban dwellers
 

employed in producing and
 

marketing fish.
 

d) 513,500 days of new employ­

ment generated..
 

e) 10% of the students
 

enrolling in aquaculture courses
 

at T41 and JSA.
 

MEANS OF VERIFICATION 

MOA, IFU, Bank of Jamaica 
(BOJ) UWI and JSA records and 

reports; Project reports and 


surveys; farm plans, 


production, processing and 


distribution records. 


IMPORTANT ASSUMPTIONS 

Assumptions for 
Achieving Goal Targets: 

Distribution system
 

operates 60 extension
 

agents, fish farm
 

managers, and profes­

sional fisheries staff
 

from Jamaica and the
 

greater Caribbean
 

Region receive training
 

in 	fish production.
 

The GOJ will continue
 

to 	provide budget sup­

port to finance project
 

activities during and
 

after the life of the
 

project.
 



PROJECT DESIGN SUMM'ARY 
 Life of Project:

Logical Framework 
 From FY 1979 to FY 1983
 

Project Title & Number: Total U.S. Funding: $3,825,000
FISH PRODUCTION SYSTEM DEVELOPMENT 532-0059 
 Date Prepared: June 15, 1979 
NARRATIVE SUMMARY OBJECTIVELY VERIFIABLE INDICATORS MEANS OF VERIFICATION 
 IMPORTANT ASSUMPTIONS

Inputs: (See Budget Summary, .Implementation Target (Type and
Table 1, page 4) 
IOA, IFU, and BOJ records and Inputs supplied in aQuantitv: 
 reports;


Other: Peace Corps Volun- timely manner.
90 m LT technical assistance, 
 Annual budget submission and
teers 
 12 m ST technical assistance; congressional presentations.
 
105 m LT training,
 
60 m ST training;
 
Equipment (vehicles & fish handl­
ing) and commodities (fertilizer
 
and feed) procured and operationa
 
Research ponds expanded from 5 to
 
10 acres at Twickenham Park by
 
1981;
 
20 acres of fingerling production
 
established at Ferris Cross by
 
1981;
 
116 additional IFU staff 
(24 pro­
fessional) over 1979 level of 44
 
(12 professional) by 1983;
 
Operational support provided by

GOJ to include credit for farmers
 
and support for establishing IFU
 
training program in fish produc­
tion by 1980;

25 Volunteers over life of project 



PROJECT DESIGN SUIM.,ARY I. i.fe of P roject:
Logical Framework From FY 1979 to FY 1983 

Project Title & Number: Total U.S. Funding: $3,825,000
FISH PRODUCTION SYSTEM DEVELOPMENT 532-0059 Date Prepared: June 15, 1979 

NARRATIVE SUMM.ARY OBJECTIVELY VERIFIABL, INDICATO.RS MEANS OF VERIFICATLON IMPORTANT ASSUMPT'NS 
Outputs: IMagnitude of Outputs: 
 IMOA, IFU and BOJ records and Assumptions for achievin
Farmers trained; 920 
farmers receive training in reports; 
 Outputs:
IFU personnel trained; fish production (230 m); Project reports; Adequate credit for fish
Regional (Caribbean) person-
 260 farmers receive technical 
 Site visits, pond construction (e.g.,
nel trained; assistance; 
 Crop Lien loans);
Fish produced. 
 4 1FU staff receive LT training 
 People are available and
 

(66 in); 
 can be identified for

12 IFU staff receive ST training 
 training;

(30 ci); There is no attrition of
 
1 U1 faculty receive LT training; 
 trained personnel and fai
 
50 students receive training in-
 mers before 1984.
 
fish culture at JSA and UWI-­
curricula established at both in­
stitutions by end of project;
 
13 million fingerlings produced/
 

annum by 1982;
 
6 million lbs. of fish produced!
 
annum by end of project.
 

--------------------------------------------------.
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5C(2) 	- PROEC CHECKLIST
 

Listed below 	are, first, statutory criteria applicable cenerally to projects with FAA funds, and
then project 	criteria applicable to individual fund sources: 
 evelo:rent Assistance (with a sur­
category for criteria applicable only to loans): and Security Supporting Assistance funds.
 

CROSS REF.RECES: 	 IS COU:TPY CHECKLIST UP TO DATE? 11E;TIFY. HAS ST.AD4P. ITEM CHECKLIST BEEN, 
REVIEWED FOP THS P0(ECT?, 

Yes. Country Checklist is up to date and Standard Item
 
Checklist has been reviewed.
 

A. 	GENEPA'_ CPTEF:IA FO. DROJECT.
 

I. 	 App. Unn....el'red; KAA Sec. 653(b); Scc. 671 

(a) Describe how Coriittees on Appropria-
tions of Senate and House have been or 
will be notified concerning the project; 
b; is assisiance within (Ke'-anional 


Year Eucget) country or international 
orcanizazion 	allocation reported to
 
Cc:noress (o- not rcre than S1 million
 
over that figure
 

2. 	 FAA Sec. 61" P'rior to oHioatior 
in eXess 07 405,095, will ".hre bc (a) 
enpinez,-inc, fi a,,-_ia: , a'nc vct~e niar'. 
necessa'v to carry oul the assistance and 
(o)a reaso abl, f.rr estirate of the 
cost t: C . S'. o ,.I:. i * ,a e 

3. 	FAA Sec. rl(a)12. If furner 

,a:lv c -i i ou red .ithi, re: o t 
countr., w.t i )anis ior ruasor:. ie 

>:;,zt:i 	':"L t .g , tior, w".' l t.e
 

con i: ir 
acZ o '75rr:er- or 
tan-e?
 

4. 	FAA Se . .
water 	o- i.:'('--r 

cor.structino,'r-Nas 
dards and CriL-ri-
and 	S - , {c,. 

ar.tCd 	 Lan kczLvCcu'' 
19737
 

5. 	 FAA Sec, 611.e. 

t( r.erri; orcerly 
rfL, offn a ,,siS-

Sc.. 'Il. 1, o 
'Sr J n.r ti(,ic 

,r .i. r-'"in, 
as per .	 c.5l. .-


c' b.c.¢c
ad
 
. -. .. 	 CCdocfo 25, 

';rCitib C - i 
assister'e (e ,, construction), aN' all 
.S.aciistonce for itwill ePocjcPaer 

S1 ril ior, has . s.ior r: t ;-corti.ied 
tn countrV's ca 't:ilityv uff.ctiv ly to 
r:a tair. and 	utilize t' project? 

, F-Se. 	??., ,:. IF p'roject suy c: t: 
'e' eA :u - :..rt '' ,c(inl , r'ulzt- execution as part of r'gional or

:-ojct?
'.lu,: if so V,, 	in pr,)ect
so em'f; . o 	 o";' ir~ u 	 sSC 
 nlnoy'ft;e'" dTStSQ~NC( 	Will Or<CourdQ3
 

r'eCgln.. C.% 

inanct- ;: 

cunrtr,, 0i. " 
lraia'l rCa'r,1r 

::mr.! ,":':,,"., if 

ivr ne,wly ir::.i,.t 


r
 5 	 trinrnn m:ulti-
nurn:;, ': to the' 


?roject included in FY'80
 
Congressional Presentation.
 

Yes.
 

Yes.
 

Yes.
 

N/A
 

N/A 

A 611 (e) certification is inc]uded 
in the Project Paper 

The project is 	not susceptible to
 

nn! 	 multilateral project. Other countries
 
in 
the region might benefit througrh
 
participation in fishL-ies training
 
estab.lisrhed under the Project, how-ver,
 
other country training would-not be
 
financed under the ?roject.
 

BEST AVAILABLE COPY
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12., 1 .7E 	 A,, HANDP. ,&"C 3, An; W, 

7. 	 FAA Sec. OV ):(an Scc. 201(f) f r a) The.proje~t will reduce fish imports
c-r'e:Iu-: 6oa.r andbupnri:illc'T;{ r a wil11 encourage to 6 million pounds annually by 1983;u-;hq;--,;'._.,, oe:t 
effots of the country to: (a)increase b) The project will foster private initia­
the flow of international trade; (b)fos- tive and competition through approximate]
ter private ir.i-iative and competitior.; 1024 small farmers and 256 large farmers 
(C) encourac. deveic:-.nt and ue o:
 
cooera:ives, credit unions, and savirgs who will establish fish ponds under the
 
and 	lear, associticons; (d)discouraoe project.

monopolisti: practices; (e)irprove c) Additionally, cooperatives made up of 
technical e-ficiec of industry, agri- small farmers will be encouraged to parti
culture and c.crE,ce; and f) strenthen 
free laso, urions. cipate. The project does not include a 

credit component but instead will rely om
 
8. FAA Sec.01(b). inforatio,. and can- GOJ established credit channels. In sor,

trusior. c. nov. proct iJl ercOturae cases farmers may make use of credit 
U.S. private trade and ivest;t~en atroad 
and encou-ae -;rivate US. participation unions 
in foreigr ass'tnce srnoras (including d) The pr, -lor-twill not encourage 
use of y't- wade comls- ad tHe monopolistic practices.
services J U.S. privat enterprise), e) The Project will improve technical 

9. 	 FAA 5:. 1_b_(.Sec. 6(h). Describc efficiency of participating farmers. 
ste " ta:r to sure 'na., trh.e f) N/A. 
maximu e-int_ Ir,.coutry is 8) US private firms will participate in 
comtr:u local cu-eiCies to keet 	 training, technical assistance and supplvthe 	cost o' co ras a no c.t Kertevcost cnd 'ecn cue 	 cs nedser vices, !n fcreiqo curr,_ncies owned the bulk of commodities.
 
by '.. .are . t' thf, cost 9) The GOJ is contributinu well over half L'
 
OF cortra'-J'u..! c sesrices. total cost and virtually all of the loco
 

10. 	 FAA Sec, 12(d). Does tn KS own u currency cost of the project; the US doe. 

orerA Acy and, if Sc, set arrano not own any Jamaican currency. 
mer;t W re:ten :ado for i t. re pac.e? 10) No. 

1I. 	'ISA 14. canFAA. jui. 6e, FV 7E L0p, 11) Ho.
 
uCX U . . r ojuC t c; c¢' tn,,,t, pp -c/
 

h.'C any la1 	 aqv .! *.t' .1 

B. 	 FU:I[ I ,GCRI TIF : , 

,-,'' Cr iterin1. Dvelco"r K c.ci 	 Approximately 1024 small farmers will henef 

a, FAA Sen !7*4l: bpi . 1i So'n.Ma. as direct participants in the project throu. 
[xte.i- ' - use of marginal land to construct fish ponU 
tivul, i' , : ,n- w:, Farmers will receive training, technical. 
bV cI yW'* L s t' un'-0" Y loc assistance and construction support in fisl!' .at 


level, ii' -;s " 
.] - T'e ;''o­

ductior. n ,'': i,'.;t out fc, culture which is expected to raise small 
cities to -nal!own! ainc: rur& ares; farmer incomes. 
and (b,' ni ..: , .,.l " c r .,".- eS
 
tSes1c '.p" . , ::, TVca'I.t tt
 

as!: 	 isd* atC U" : o 1 I 

the 'se . .:c, ct: ,,t.r(­1,,,.:,'.: , 

http:deveic:-.nt
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AIDHANDBOOK 3, App 5C 3:22 April 12. 1978 SC(2­

b. FAA Sec. 103, 103A, 104, 105, 106,
 
107.-Is assistance being made avala-ble:
 
LInclude only applicable paragraph -­

.e.o.,a, b, etc. -- wlich corresponds to 
source of funds used. Ifmore than one 
fund source is used for project, include
 
relevant paragraph for each fund source.]
 

(1)[103] for agriculture, rural develop- Approximately 1024 small farmers will 
ment or nutrition; if so, extent to participate in the project through small
which activity isspecifically farm fish culture thus increasing small 
designed to incrase productivity
and income of rural poor; [103A] farmer incomes. 
if for agricultural research, is

full account, taken of needs of small 
farmers;
 

'2) [104] for population planning or NIA
 
health; ifso, extent to which
 
activity extends low-cost, intearated
 
delivery system,sto provide health
 
and family planning services,
 
especially to rural areas and poor;
 

(3) [105] for ed cation, nut-lic cd:'iiri- N/j 
istration, or h r(:a" rcesreso 

developoient; ii sc, extent to .,hicn
 
activity stro rt , rlo.f l
 
edusatiio ,r ,::ki'- ,'r 2 uation
 
liorc relevant, i i. c''* r"Lr l 
familie , arid ur'Lr poor, or
 
strencthrens , , C .' I it-,
 
of irlstitutio . , w: thi ,Q': to
 
participate it;dt. 0',:
 

(4)[1oc] for tf.hr,1c :] t1nc N/ 
enerqy, res or, r;.rrr~ru~tjcr
 
and selected u.w v' ;ent p"( .
 
if s, extent 1civityis:
 

(a) technical co:),.'r tior n d d(-(',el.­
nient, es ,cial t U.S. pt iv t.
 
and volurtory, or 11(:iic it',r­
national devlc: Tri,Cr;'
 

(b) to help all v:, !, 'rrr ;,' r")tl 

(C) 'resirch if:t', 1!1d '.':'tuiltio of,
 
ecow i;!'i: c "'. i r"- It(,' ,

techniques; 

(d) reconst r tC!, a ter 0,1 tu ortti :l 

von'inii' d a :
 

(e) for special ct"'e.lo:';'Cfnt p'-oltleo,

and to ena!tlc :,r r ut ili oti;on of
 
earlier U.S. infrstructurC, i'to.,
 
ass istance;
 

(f) for proaraf;s ef urban dovclo-,iclnt,
 
especially sr;all la,.r-intensive
 
enterprises, ,'retirno s vstenis, and
 
financial or other institutions to
 
help urban pocr.- part icipate in
 
economic and social. develcoiment.
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*"* ,.. i. L.' - L... . .. .. ..h" .... 

UK..rfi1. 3' 


Blb
 

(5) [107] by grants for coordinated 

private effort to develop and
 
-disseminate intermediate technologies
 
appropriate for developing countries.
 

c. FA'A Sec. ll0(a); Sec. 20(e). Is the 
recrient countr'wvTl in9o-con-tribute 
funds to the orcct., and in what r-anner 
has or will it Prvide assuranes that it 
will provide at le s 211 of te costs of 
the ,'ogram, 'rcj.ct, o activity with 
reEoect to which 

,
furr.i: ned (or ras 
reouirei-ent ber 
least-develcped' 

trio as:is-ance is to be 
tri. latie" cost-sharinc 

waivec fhr a "relatively 
country)'
 

d. FAA Se.. 110(1'). Will 

assiszace- bE dis.,nursed for 
rorE t'an 3 ;ear ? ]f so,
cation satisfac-ory t c, 

girant capital 

nrov.ict over 

has justifi­
,'.s t_- , : q,
 

and efforts for oter fi cncirc ;, .'.i 5 

d.vL..yc'>" -".. cm~ 

C. g' e S,., ]!3 7inct townio}lorC5 {3,-,> r e.,i "' -.' 1,0iath
"',.... oa.( cre,-',: 


0.17',zrazin, el'-reic. ;045W, nd 

sc:iQl i-s:ijU~inq; !2 ,!,A: in 


n. i.c .... 'y
! 
iD, c ift.sun1 y ,<,,

*--,;"r th{-c O n . y; .' ,.2 ,: 

den:,1:cc tr '-r In, co,:-.,"-'. th 
nees: (5) cth,,r iporMt ar,, of 
e rn-ic. :wlilial, ar
rent, inzludlny irdu<-r,';
unions, .- an: 


A .i trarn 
tioen; planning c Pat 1n' 

u ,i divst1, fert 

'hG or 
in,cotnh 
e 1s in .,'. ( 

e ,,Cii.: 

ecO= 7y.
 

f 't . MY 


i-c 
" 


. '
1,'..r]0r-

f,; . 10,,,.5­%, .
 

a 1 

,a-ini1 ; 
i:o 0" 

v :, ".. ;,-,,
 
c(.',t! ' r,;I(X-~ 

: o:-: 
. ' "-" : 1. ,U 

e, ico , ,v,,:,-,*
: u:17::r: ty 
cointry's i1 o.Iv.clua ,v ',-vu' 
enzo-,agrc i,,j"t,,w nir.,;:.,' 

afl, 5U:erIrrIS ' 1V,( CJI < 1 'j c . lr0i1, 1C 
ir s s r', 1'' fo O' fecti (.' i ­il n.r t 
prio Iv s I.tii C'i 
[,ri."' 5( ' &S.- r,:.l iit S 1 -g.V ' ,t.f . 

. . . . .4 Annex Bof % -

HAIA EANDP)K3. AP 5. 

N/A
 

Jamaica is contributing over 25% of
 
total project costs.
 

N/A
 

U.S. assistance to Jamaica places emphasis cs ca 
encouraging the economic, social, and !o]liti
 

institutions required for a democratic socie
 
A major objective of this project i; to str.
 
then GOJ institutions. Exten;ion :;rvices
 
and training made availabl.e to farm o:ners 

their spouses should enable them to upgrade
 
their standard of living thirougih increned
 
production. Women share a large t, rtion of
participate actively in the na tional econowi; 

especially in agricultural production and
 
marketing of crops.
 

This program will provide inputs and servic'
 
for developrent of Inland Fisheries Unit (11
 

Ministry of Agriculture in order to provi-'e
 
IFU with trained personnel and essential
 
services when AID assistance has terminated.
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Bi 

201(eT:o. FAA Sec.Sec. PIQ7a(-l-i125-(,h)(2)Q ) and -(0: .,3 

the-ac 1 1yvnv'jit ' il : U3i DPese reasonable promise of 
corti otinc to the devekrvnent: of
ecoriic resuctes, or to tne increase of 
productive ca:ities ano self-sustairinc 
econumic 7"P.'th; 0 of educational orother i,'st i u cr:. directec ;,.ar scial 
,rOo!'eSS? IS 7Z reQ'iPC LC. an: cc;n:tent witr. cter ceve:;,-rt ac~iviti-
o -an , .- ...- : e ? t!i n r, ,-.;.. 

oa*r p , .- -c'r; ano '-'r-uf lcr. , 
on an ac'tiviy, 's e_-r;ou ic arid teCnrnical 
soundne.'' 

h. .. Sec. O ; Sc, 211'k',, 

witn sp,-ci'-.l ro'e! 'cn. 1C - c.,­
star,tia a :.'r sF.' E,, -n-_r 1 , 
whicn U.S. cc -, dir es ai ,l r. 
are f,,, ,is , ,' r ; .. , e. -* , : . .. r,
irovinc or . epi-rdic :no U.S, W ance­

a. FA Sec. 2_0 (b;I). r, wrO.t ion 
and conc u. c' or.'aiiv ilit, W frarc-
inc fro; otner fre(-w rld suTces, 
includinc i>ri'ate s o'nr.'e ir 

b. F - ', , 
rat i n 06 cam f [A rocn 0 -1a>vci-, (c 
the ccu r, t ., 'n, v u, i r-

arn (') - ,: .. r ,:,c' 

lerdi ri- c t:,r It,an. 

C. lf 'c. T'e,. If lc,: is n-t 

and , 

am a,,]1 I.. io 0 s., cI. "OCor'a 

t Ichnicai,, s.,d rh'rI.d 

d. . . , [aoer 

cou' )''!J~ t'[; c -.,' " ]< , n t:; nC Sirt(acoE i'. zn I-'',r d; 
r Ei reS,'u Cc rcq ir-e andntS 

relation ship , ..r. u, ,t! objectives 

of the pcCrjc aTic overali economic 
devI"v . I ' t? 

This project will contribute directly to 

the development of economic resources, t
productive capacities and self-sustaini, 
growth. It is consistent with other 
development activities of ATD, GOJthe 
other donors. The project paper provid,information and conclusions on the proj. 

economic and technical soundness. 

Thie project will have a negligible 
effect on the U.S. Balance of Payments.
 

Financing from other free-world source5 
has been studied but does not , ppear
feasible. 

Jamaica hds made .IMagreemnents designN 
strengthen its position over the next fV
 
years. Consequently, the repa-yment
 
prospects are reasonable. 

Yes, see Project Paper, Annex D 

Yes. 
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e. FAA Sec. 202(a). Total amount of 

UTIOL -orleyQ P wich is qcing directlyIV'a 
eri
inter ediateecredit institions tor 
 ,-,,
-'n 


t
 

otnEr borrowers for use by private

enterzri.E, isbeing used to finance
iirorts *r-rprivate sources, or is
otrher,. i obno usfc to firance procure­
rmenz.s fro- p,va~c soujrces ? 

I FA se :-. d fass istance is 
for n ,co,.ete i..the ic will 

. Et, *' 1.r prise, 
is t .r ec-E rr. e ,*, b.v 'hE re ioientcourtry t. t!-:,.,nc,,.or' tomore the U.S. of, a j_ V i- et erprise's arnualprc1-u-tor durir c tie life of tre loan? 

3. Froj_ rt , -'-So" euri v 
I - r '-............ 

,. r-... "':, 
 lt i s .Ss i s
V..e su;;, r o:-zEc 
 10.ic
or 
Political s' 
ilizy?
 

S...-,: 

for 


[Piote: ic( tll! :,,,'.,srino or 1 projects,ld edd ' !ic .,project che ,iolc), r,a.
list.1
 

aos,,..4051150:1,1. -
A uI Dri e. .
0 
of th AC, Of t,e"- of 
F'unta dr , 1.and "i
the a t v~ llct-:,..: 
 ,"t'( ,i
corpolit"c~- n (r tcr fAmerica? [.

' L 

. F . . 

rc;;'e.,, ia:.- c ;: ir'­ -.,.!r c c~er cc, inr.-riescons',,,.t'( ,, Ii~
1a .rs n ]5r 

rec,"-.- azior:s C" ,!;c 
- - '''"UC,)
rc(tfO ' r t,r 1, CiC!Corfl/to 
tP,. [) I+.it, anqub ti. 

oftv.0
r-tiow: 
 devc;o:,- ,,j ,ctivities' 

Private enterprise will directly receive
 
an estimated $,797,000.
of the loan and grant for training, goods
 

and services.
 

N/A
 

N/A 

N/A 
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Certification Pursuant to Section 611 
(e) of the Foreign Assistance
 

Act of 1961, as Amended
 

SUBJECT: 	 Jamaica - Capital Assistance - Fish Production System
 
Development Loan
 

I, Donor 	M. Lion, as Director cf the United States AID Vission to
 

Jamaica, having taken into account inter alia, the rrirtenance and 

utilization of projects in Jamaica, previously financtcd or assisted 

by the United States, do hereby certify that, ill my judgement, Jamaica 

has both the filnancial caI)athiity arid the human resources to maintain 

and utilize effectively the proposed Fiih Production System Dcvelopwent 

Loan.
 

This judgement is based primarily on the facts developed in the project 

paper for the proposed loan of $2.740 million and A.I.D. 's review of the 

financial asssitance previously provided to Jamaica. 

Donor M. Lion
 
Director
 

Date
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MINISTRY OF AGRICULTURE 

HOPE GARDENS, 

KINGSTON 6, 

JAMAICA 
PLrFAS OuoTr 
Rm,,rc, ,oPU/PR/12/78 3rd July 

Rural Development Office 
USAID/Jamaica
 

rl- 4- -es o4: Amcr~ca 
2 Oxford Road
 
Kingston 5
 

Attention:- Dr. Kenneth C. Ellis 

Gentlemen:
 

Re: Fish Production Systems -0 t114-

L.j.i ronce theWith0, tjre( to aoove 'jcheVini st :ctC, t-he 
of .... L. , ,vcc of-:-"the Un i ted,_; , =; i,; 
States Agency for International Dcveo;opmirt in 
developing inland f-ish pronuction in Jamaica 

The project ha. already been approvc:d by the Preselection 
Committee of the Ministry of Finance -ani( Planning. 

I)ATE PEC. 0: '7'J~Sincerc!-

ACTION OFFICE: -


IFO. TO: - , "
 
779De Stone
r ri-2* 

Permanent Secretary 

C;,P .9 

MGT C Ci R 

CONT iR/G o 

DUE Y: _/ ­
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UNCLASSIFIED
 

!jR 162100Z SEP 77
 
ZFM SECSTATE VASHDC
 

7O A.E.ASSY KINGSTON 
BMT 

.U;NCLAS STATE 22301G/] 

I 

0. 11652: N/A
!
to TA S 

::U JEC! : REVIE' OF FY 197S ASS AND P"DSDAP. AT THE -FBEGINNINGOF THE QVIEV HI WAS HELDVCH 


ON rJULY 6 SOME GENERAL ISSUES O-PE ,;sEDI,.'..A)L, SSED IN A PEVISEDI DAD. 
WH'ICH SHOULD EEDP...A.i-?cyK;T.S-" H H H SYN .j .-!.'~~~ "'.~~~ 1 . THEN Y] i}l U ,, . .. Z.al:.H .CX' , ...AL.ADY EXJSTS IN JAfIJCA AND W[_ P.;'SP-CSW" '1(' ;RfATE c ANDUE TO "REUC:. LI.hA::IO AND HE:?ES"TCIV MEO-ASURES ]': F 1;3y THE TO "(;OJ PA Vj i .iRE ENT UALANCE OF "-PAYN;I S CD121., T; CK :I)AP <S{OUL IDEPiO ""JGU 

,
THE L..)' N.0L.U.-;SDULD ANALYZE PROK.H .. ITH. J':THE CA'UFE': OF wU':yL.YEEN- ,ELATM - ''AGES IN WI'1 THE OP :'N IT, ANK' UN':" ,,., H.: ,C , ;.'.2''' .LNT UEPY NEyI VEFY-'E' I'' ' Vk I ICENik , CAPITO.~L':- DUST OION, Liu.T: - ', 0'OF. . .*-.SHOULD UNDENTAK , 'THEA, ANA I)(FOR ;"/ANPLE 'U 0: - ' 

i .n-

I''L CQCUS URAL p....... UNLY N 

S lr:--

pt-,IVELO ,_:l tA ' 
aMHE ACNITu OHF OUR00 AUC I CAI.CF p VI 2
hI.HE Gnj AND G!KF 

iNI
 
An s, :,m nn *-- c C ;w~isHOULD ALL BE TAKN I NTO Aan:uuNj 

b - EMERGEN CY - PRD.:CT-ON PLI TH E PP SHOULD 

",:Cous , E ,' .oTHFF15Uk y R . ,.... U..N PLAN ANP HO A:.l C' N". A... I ST 
. . HE j " 

f...'"O D'EAL WITH lAAICA 'S OU"ALL ECON'NI"C CI S', SH:ULDCONCERN! , OUSELkS ONLY WITH CERTAIN PORh ION S OF THL 

, . ,-.. - So: r 

I 



Annex E 
:- :. _. . .­

.- ~ .] ~Page 2 of 6 

UNCLASSIFIED 

GOJ'S PROGRAMI? SHOULD WE ATTEMIPT TO MODIFY..PRIORITIES IN THE CGOj'SANY WAY? WHAT ROLE SHOULD tIE PLAY VIS-A-VISTHE OTHER DONORS? 10 WHAT EXTENT AND IN WHAT WAY. SHOULD
COORDINATE OU; PROGRAt"S WITH THEIRS? 

'C. LONG TERM PLANNIIN;GWHAT IS BEING CARRIED 0UT S Y',THE GOJ? SINCE PLANNIING _EFFORTS ARE BEING UNDERTAF:IV OTH BY THE NItiSIR/lS AND THE NATIONAL PLANNING, AGNCY[lP!A RELATIONSHIP EXISTS BETWEEN THESE AGEN'CjES7 HOW[SHOULD THE PLANNING EFFORT BE SORTED OUT? O SHOULDR LATE TO IT? CAN WEWE SUPPORT IT THROUGH OVEPA LL C3U;SULTA-
S'JONS OP SPECIFJC TEC'iCAL ASSIS, .L 

.,THE 'A IS CUR,'EtTLY SCHEDULED FO, .: ;:: i",' :vEvJ1377. IF ADDITIONAL THIE IS EQUIPD TO CIIPLE 7E IT,
'tIPPEASE ADVISE.
 

I CU_I UPE SECTOR A S:,, TESS:,T ;,UR : - . ­r', .SET^L, SSE]IE;:-'"LL
 
',. 7-SEP"l AT TIE EVTE , r"T 1:7 '.',:-urF , DECISI10N ON THIS HATTER FOF TE TI.E
 

SE,.-.: l T: S D].:"fY l<, ., A JS: TA:.::--. i' ;,, : p- ,, LF, 1'"
 
i'ILLION OF STCUPNTY 
 tW'UPPOi.. :(T A'CE,,T LA BUREAU HOP A I , : ,N T, 

OT TT STr'E H" 0 . . ..7iD-NT. THE.. OV:ALL :...L; ' . F Y 
N-,119 7. IS NO p7fE1 PG B, '1 2AT 

REGAFDC..-,. TO [H FY p7, i.Ol D, THAT ALL tN-, iTL X . .... L 
;.-.E, r~I.u /r It'_ .b':;: ACC(_OUN '[ T T ¢' ... ,- (. .. . 

"'- ,r h : PJYE ] N'- TD " . .7' 

'.F~ Ob' ~~P4NT~~~~ E R VJA I',;; .ic. it: F 'y 1 &7B WE- P~'-
j).., CL 3 .j " 1 (7 , I t 

I' ... [,-- -. .,,, I TU A j t --UDPTEy - . . "• tiL YI I L LI OP. ~~-~~S : 13? i7 6 1,4c_..U. T H. I- CH A : Z --ic , ,r " ,L , ' , m- v., j L! o". ) .. 

H ;US I NCF UCC' - 'J-NC., I-, 1' f, GUL"L, . S GHT P . C . Lf". Gl , REFLECTED; F TLLIO,WE UONS. . . . HG.. ..LEVELS: OF 15 IH FY ,-O 

-,;,77, ZERO IN FY 1978 At;L) DOLS 15 NILLION IN FY 1'7 I
HE LA SUB! TSSION T0 PPC.
 

"-' StECIFIC C c'S or EA"H VID LOC- :' 

A. SNLL Fnp'"ii.R 1IN L) EL)PNENT. CDOLS 16.2
1ILLION LOAN). Aii INTERIfM REPORT SHOULD BE PREPARED TO 
)iliSCUSS .THE FOLLOWIG ISSES. 

,,, b 
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UCLSSIrF,
 

(1) PROJECT STFPATZGY - THE 
PID STATES THAT THE
PROJECT WILL INFLUE:CE 
.,--I PRODUCTIOt; B'E'E'EJLLOPING AN ADEQUATE 

-STAE'AKETING SYSTEMI 
FOR THE S'IALL FA.,IPAL LY prBy CLNST:jjoN; OF FA;ii TO 
MA..KET
•,R No1ISCUSSIO; RADS. LITTLEW7.QIVEN
.M2UCHAE TO OTHER .NHALET%N LH5L1SLACK OF ,P-(ECSS.,G FACIL!TIES, 

,,MO 

j::rcJpCASTIXG CAED IT ANi, C.OP
AXD <.ICE I;FO,:AT]OZ. 
 IF THE PROJELCT" AI:ED AT ADD';EcS- IS TO

,1,EOUS NAETINGPCREASED CONSTr.AINTSPR5OUCTION; TO(AS OPPOSED; TO CtiNSTRUCTI-O/ApS W!HICH ;A - FEEDERALLEV_IATE ONLY T TAI'; .;PECIS OF
'.,.'7.7
....,'I),) THC . 2'X S,,,OULD) FQCS 

THEOB 
T,," X I> ON IDENFIN,,S 

. 
THj'E
 

T'!QMAYIU CCXSTP 
 IN(J 0') LUiN 1 .:jPW TPONS( 

E ST G" AT ]H
 

" . . . OF In 
 Lm1 m:,r(,%Q 7. , P M.,I .IES/ 1'1 (V ,;1ACTIVJ *i-Z, l. 0 P0-YCFn 4 -- , .M Ei$1 0 . S HOU LD 5 0 'E R, , 
 ' OIT"' F-"-'r
.
.NO-,,A
F = , . ), . . .
 r , i .,. •....,

rjc0 .;p : 1 ?AT ANiTT u ,i,, ,jk II I I) 1hII •[ ....UK ON N A 

'C 

.ID 

10T I S I 0 0 Q H ', I-rn,EC; :nA PE ....I 

QN~BAI~ ~OFilWEIS~ ~~.7HE I HNIAAYI;!
 
ASIC


"'AL"EVIA l? Q!W 10% C Ai>',
0E: L 1I G,,M AI I v "UPNQ.E ILLQ'jSH"Z' 
']IE,
H m aw nTln;' I N 

'I 
, s7p *.W F h. 

Hh 

i9c, "I' 
• 


0 0-g i..' P: API.P 

,... 

. L t
 

WSA OSSIDLE SOURCE Or FUJNDING OIh 7i kOAD CONSTRUJCTION' 

.I.l "i' It;Tf L IOAJD ....
FOS R: I' UCTIO)r, WILL BE~r~~0YDEDIN S r-TEL. 

A~() TDY ASSISTAN~CE - IT APPEARS THAT SPECIALIZEDrQY EXPE01:SE SE WUMDHWILL 1I0 ASSESS THEJOREDIT AN WNS0 MAL HETIUG,AT ION COiuc THE Im n I NT .ANi, ASSISTm . I N PREPAR­..
" -SI STANCE ON 
rP 10 PnOVIDEA CO NMA CI iAS IS OP

QAS THE 
h UQU 31 LA/MR SOONMISSION HAS EJECIDE!) TIMiING ANt) HOW PROJECTIMENT DEVELOP-SHDULD UNFOLD. 
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T1um. C q T r. T- n 

-- B, SMALL FARMER CO UNITY ENTERPRISES. (DOLS 5.0PILLION LOAN). INTERIM4N REPORT SHOULD BE PREPARED TO
,.%DISCUSS THE FOLLOIWING ISSUES: 

(1) PROJECT FOCUS - THE PURPOSE OF THIS PROJECT,A NOT CLEARLY FCU.--D IN THE PID, BUT SEEMED TO CNCE',­jTRATE ON PROVISION OF CREDIT AND OTHER INPUTS. THEINT:RIH REPORT SHOULD IDENTIFY THE PROBLEfS THIS PpROJECT
,),W-S TO 
 ADDRESS, THE f'AJOR OBJECTIVES OF THE PROJECT AND
,41S RELATIONSHIP 
 TO THE fARKETING PROJECT. 

A-# (2) PROJECT DEVELOPiIENT- IN DEPTH STUIE,,s

,SHOJL)BE UNDERi.4 N TO DET-.EI
"NE (A) THE SUIPIY AN)ID ,' iD FOR AG CREDIT A'ND W,.HEFnR LACK OF CREDPIT

.CONS1RAINT TO INCREASED PRODUCTION; 
IS A 

(B) SUPPLY AND LEh;DO,R OTHER INPUTS SUCH AS FETIL17Ep AND SEEDS; (C) ABILITY

" TH- PRIVATE SECTOR TO PROVIDE ESSE;TIAL iNPUTS 
 IF
"'AjDDITIC.NAL CREDIT 1EE TO BE M;ADE A'.1AIL P.LE E.- ST!EtTH,


N ' ,ESS OP PRIVATE SECTOR OPEpeT7tN:S, ACCESS TO
T- O, oTC.); CAPABITLlTY 0P SUCH iNSTITUITO
EU (D) 
S H JAS AND T, I U YNKST0 E;',E 1; SERV C:S T S;',ALL_"A~P!'R RSo 

(3) TDY ASSISTANCE -SFECIALIZED TDY ASSISTANCE-'L 'TLL PRO .ABLY BE NEEDED FOR THIS PROJECT AND, AS STATED 
JN PARA A (3) ABOVE, CAN SE PROVIDED WHEt REQLIESTED. 

4,) CO5I I ALL FAT'ER HA EI,
iDEVELOPLNT LOAN. 
 AT T!7 TI:;E THAT THE HATE,,LS OR THECONGRESS 0 ,AL.'FY I975 -cS .E.E AT1iON A.E S U.;I TEL, I .,, OV- f1ER 1977 THE U-SAII SHOUrL ADVIS7 IF IT ',, iS TO
.rCOfD I NE THIS LOA 1,WITHL THE S'ALL FARHER PKETI NG HEVEL -"i CHNTEt,'TLOAt' TO ATE A I""AiE. ., NO/N',3/ I tNP UT LLIOrv f;, 0 OL I L A t'
 
'AG SECTOR LOAN.
 

-I 'ILL IO LA AN D DOL ] C :';ILLION ..NT LF 1i DOLS
 
c,r, C WAS Li ED THEI 1' FY 71 ;'UHGET) L-,S'D UNOGRESS HEG OF O, GOI;G INiLAND F1 SUER I S GANT , At IT'ITERIM'REPORT SHOULD E S'LJU;1 TTEj7T..OHIC PEASl iL .TY DUS.USL;S jHT EC)I I CA L AND'%EC... iS~qUK- BA! SE; It I:.-UK P.11!. ; NE 

"It-'PORT SHOJLD ALSCO.. .PACT TH
.,.iROJECT WILL HAVE ON SH';ALL FARMERS, 

THIS 
INCLUDI NO HOW MANYTiS: IALL FAR:.;£RS1 WULD bt-FIT AND WHETPER SMALL F ',ES CAN,E EXPECTED TO PRODUCE FISH ECONOGI CALLY? THE NUTRITIONALS,....: O TH ,JECT SHOULD BE,- ADDERESSED AS WELL. TOC.."AT EXTENT ;EIERS THEWILL OF TARGET GROUP bE CONSUMERS 

].F 7HE FISH WHICH ARE PRODUCED? 
I.;C.",." 

i., 
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UNCLASSIFIED
 

D. MIDDLE MANAGEMENT DEVELOPMENT. (DOLS 1.0 MILLION 
,LOAN). ALTHOUGH THE PID FOR THIS PROJECI REQUESTED A

jOLS 300,j00 GRANT, THE ABS REVIEW COMIITTEE BELIEVES IT
 

!WOULD BE APPROPRIATE TO DISCUSS THE POSSIBILITIES'OF A
 
-1ANPOWER DEVELOFHENT 
 LOAN WITH THE GOJ. THE PROJECT
 
TENVISIONED AT THIS TIME MIGHT INCLUDE ESTABLISHMENT OR
 
&UGRADING OF AN EXISTING 
 PUBLIC SECTOR TRAINING INSTITUTE
 
OWITH CAPABILITY TO ANALYZE JAMAICA'S MANPOWER 
 PROBLEMS 
.AND FUTURE NEEDS AS VELL AS CONDUCT IN COUNTRY TRAINING
 

SEMiINARS FOR GOJ MINISTRIES; AND A REVOLVING LOAN CREDIT
 
.4UND TO PROVIDE OVERSEAS TRAINEES -WITH MONEY 70 "FINANCE
 

IR EDUCATION.
 

OF TIE GOJ AND THE USAID AGPEE TO HOVE FORV.-FD WITH THIS
NFROPOSED LOAN, A NEW PID SHOULD BE SUBMITTED BY NOVEMBER
 
1301 1977.
 

E. SP CIL EDUCATION DET E. V 
. '.DIS.,PR;D SINCE IT WAS NOT CLEAR THAT SPECIAL EVUCATION; 

WAS RE, UiRED TO AURES THE PRCOPLE>;S FESENTED lN I >iE PIP. 
j ALSO THE BENEFITS OF FOCUSING ON SPECIAL EDUCATION RATHER
,THAN FUR TH-ER I NF HOVEMEN"TS I N THE EXI ST IN EDUCATION SYISTEN
 
;"WERE NOT DEIONSTRATED. IF IT VISHEKS T P8O CEED IN YHIS
 

.OREA THE USAlh SHOULD CUNSIDER HAVING A STUDY COC
NPUCTEL'
 
OF THE HEALTH AND NUTRITIONAL FACTORS AFFECT1ING LEARNING
 

.IN THE JAMAICAN SCHOOL SYSTEM. A PROJECT IN SPECIAL
T.&EDLCATION SHOULD NOT BE INITIATED UNTIL THE RESULTS OF 
,.3UCH A STUDY APE XNOWN. 

F. AGRICULTURE PLANI NO. (DOLS 502, 0.0 GRANT
 
',)URING FY 1979, LIFE OF PROJECT NOT "ETKII ;E0). THE ADS
 

•.jREVIEQ CO:tHITTEE BELIEVED IT HE;: K: 10.T-HLE 
.10NSIDER AN ..... L 0- "' iC OR PLAN I P.C. TO)


.A. SIST THE IN .. TS ...... U A, ICUL U AL
GO, DEVEL1,: : 

ISTRAEGY, 
 AS 'ELL AS PLANS VOA IL, NKT I N9 THAT STRATEGY 

,Z.ND INCNEAS IN G AGPICULTLRAL ,,ODICT 1I0: AN.' EMPLOYiIENT
 
",-PPORTUNI TIES. AS 1tHS PRJLCT P'ELOPS 
 THE Mil-"SO/SO HAY 
KVANT 10 CO'SI"ER PULP]I N I'a I42 PROP:SEP T:'IECTS FOri 

AT'[ RES~URCES-- PLON ,IN>, ''':i;V.: t;FLAPLIT', SULk 
*iANO AGPICULTURAL ELUCATION DEVELO,'.EtT. THE LATTER 
IROPOSED A REVIEW AND APPRAISAL OF THE 

EDUCATIONAL/TRAINIn;G,-,RICULTURAL NEEDS OF JAMAIC A AND
 
E AN 3IMPKAST ANALYSIS 10 CDMPLETK EFORE UNDER-
RE 

qiAK(ING ANY PROdiCT I; AG"ICULIUHAL I ,, UION. IF THE 
".M'tISSION AND GOI AGREE 10 MOV E FORWARD WITH THIS PROJECT, 

YA PID SHOULD bE SUBRNITIED BY NOVEMPER 30, 1977. 
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UNCLASSI-IED
 

G. WATER R.SOU.R ES PLANIN , SCREW WOR '. FEASIBILITY 

STUDY, AGRICULTIJR,, EDU.AT IO DEVELOPENT. THE PI1S FOR
 

THESE PROJECTS D'E D P iSPRROVED SINCE IT WASiSDE, E
 
;PREFERABLE TO C7;E!IUE THESE ELEiiET S I t TO THE OV'ER;LL 

::GVICUL'URAL PLA~ig- PROJECT WHI1C' IS DISCUSSED A.CVE.
 
VA N CE
 

..
DT
 

11 N c I , S I F]I F D 
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6 INDICATEC7 M CCLLECT 

'-ZrL.' Z r 	 . .. .. [ ciA To usAI 

FROM CLASSIFICATION. 

'_
-ze . :assy/tingstot 
 .. lUnclassifii ____..........
 

A
 
E.O. 11652-

TAGS: 
SUBJECT: Fish Production Systems ruelopDent Projct 

ACTION: SECSTATE ';3HDXC PRIORITY 

Unclassified Kingston
 

DIST:
 

Ai, Ai DAC 

DCM , Ref: A) Fish Production Systems Develogzez PID; B) State 223016/1
 

C) State 322561; D) State 094761
 

AID -5i
 

RF 1. 
Because of short time ava:liable for c:.milerion of Fish Production 

CHRON 	 System Develcoment Project Paner, this cable re-t-,s to questions 

raised in R-2fs. A and B in lieu of an interim report. The PP is 

scheduled 	 for review in June 1.979. 

2. TE.chni.cal a-nd Econoric Fcasibility .ssu:s Raised In The I:D.
 

-
A. The art,ronriate rnecies,c).''-.-tOo £:..cic- combination for" 

The present Inland Fisheries froject (532-0038) has 

showNql that fish production utili:i ':.I i _i :'i:.:.: II V 

econo:aical and feasihl . . cC::L.rc,. CIl 
demonst rations have shcA..n tJ'a. ::,- :, c icrsiends 

well in systems utilifinc c cz.tertilizer, either oi-cr.c c. 

inorganic, and in systcms u i uinc; a co.i.nation of 

fertilizer and s me tar: -ecdi:,. In sytstems uti-;nc: 

EDRArrED HIy: DHAFIING DATE TEL. EX7. CO--.L-;1, -. b CLAtSIFICATION AF1k0 L hy­

... :KC'iFi_ 	 S:!.v kt' ' 4/26/79 254 DonorCLLA NANCL S. -- '-"--... 	
M. Lion, Mission Dircctor, ... - -. ........
 

PRGG : 11ohn son 

A/DIR :PSchwab
 
CDO: P;engoer
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only fertilizer production has been
 

maintained at 4000 lb/A/yr over a two-year 

period. Systems utilizing fertilizer plus
 

supplerrentary feeding have maintained yields of 

10,000 lb/A/yr over the same period of time.
 

In late CY 78 two new species of fish, Tilapia
 

nilotica and CynophariiPridon idella were
 

introduced into Jamaica. T. nilotica is beinc 

investicated as a possible replacement for T. 

messambica because of its faster weijht gain potenti-. 

and because it reaches sexual .aturity at a older 

age making it ha Cess.as. ;.- Meat Iner.sive
 

for small farmers. 

Research will continue,wit C. id=.1 n '...... 

carpic (to be introdiced n Juneu97L) to 6Ctr::ine 

how best to move into a polycvLture which will better 

utilize C:xistirnc an .:"-!-< sckie n a. ::a rl u-".: 

production of ,C. i c has a]l rady bhcaun.
 

b. Suitabi.itv of ] 2a . :S' : e,,:n,2­

rations can be ooc- ncum loca l" obtainable 

componen.ts " \o&r , c<hc de:o:a::i !-ty ef a-su:.:: !y 

is still eon. :-cas j.ThL ae;:.nc is not 

very c:rea. h PF' wi11 c:.*an:ine this i,,,, K: !.al 

The Inl1anJ Fisl 0 lc5s 1-reject l i,. .ork ; 0o'! w. , 

to develop a fccd rct on <.c:cally for fsh 

utilizin; locally aval Cabchicken offal fro:=. t:e 

island broiler industry, hc:,c~n.. .ad s'o,,xec; r:,, 
or wh-.at aJC O Ni 5,aszrrc. :I.i::2s. r~XctY C ov. 

or .'." ;--cc. 

to be F.:,:.celIc .. :.,y. At present.. .... se,. 

Mastermi>x rcakes this ratio:. only for the Inland 

Fishneries Project because it is not a "stancard" 
(T)-­

Masterm.1 brand. -".riners can :urchl:.c the raLion 

through thivInland FisiLuries iroject. It is cxpected2
 

http:componen.ts
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tha4- as dernd increases Mastermix will add this or 
a similar ration to their reqularly available 

feeds.
 
c. Defirnicion of the 
ranae of feasible sizes of crc­

duction units. 
Present e:4::>:riece wirh small and 
i:iedIur.-size has
z.e far.ers : sr:ov-r t-hat pond siz s 
ranginc from .04;, to 2A arc eco:omJcally feile.
 
There ar individuals '.it-
 ponds cr ..... 
 as s-- I 
as .004A (12 ft. ft.).
x 14 Units this smal2 are 
used only for farily ccnsuc:;tion. Ponds Iuch 
larger tha-, A7 r-
 c to ,,cl-,,.s ,
 
seining. DI]m--r o u 
 tc. 


constructed to 
 y',
 

ranljnrcj. 
 It is5 -, 
 t­
will prove very f-.L 
 fo) '-: 
 1 f*r­

and oZJ'rn:.. 

d. Cost o f 
 "'- ' " 
 0 
 L I ti , 

least iv. , -t­ t:-
food ration 


L. a suu-Zp Ic.; ,-t-:c:
v , c r d 1 / ',, ­

feed which , . '2 fc.1fr 1E/c.' ac] in 
not .:,t. : -. *'s ]as ccC it as ,. - o co '.:(nt. 

I no g.,nic~feirt 1 ;'- (i:l It.)... I.':~l: 1~'5':', 
 a
 

of ~03z$] 0 "A y i * * 

for J$ 1. 7 5!cwt, so;..ver, to oe
 

weicht~a
... 
 a~in
, cc-;, 
JSc "3 O/A,/vr­

U1c11!';si fio( 
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There 	are other local sources of supplementary
 

feed such as coffee pulp, citrus pulp, coconut
 

in adequate
meal arid spent brewers grains which are - :E=-:X 

supply. Research and testing of these materials is
 

continuing.
 

e. 	 Import recuirernnr to su,:port intensive fish nroduction: 

Importation of inorcanic fertilizer will be necessary 

for snall and rredium-sized farmers who do not have a 
avail able

readily/zource of orqanic fertilizer such as 

chicken manure or livestock C::re. Sup.e--entary feed 

for those farmers electing the high : nt package 

can be produced in coui-.ry from by jrochucts of agricultural 

comoities (soybean, ',.,h.at,rice) i:zi-rto to supply 

the island with some o.. ts z-asic fooc re,cu.rcm-:nts such 

as edible oil, flour and rice. Scir, or -a-eria for scir. 

construction (princiDallv nylon because of its long ife anc: 

resistance to rotting) will also have to be i:v)orted. 

Processing technology: Adequate processing facilities and 

technology are in place in .....ca t- hc. (li I L-ue c t4t-* 

of fresh fish. The Inland Pishcries Treject has worked 

with Jamaica Foods the whichFrozen Ltd. .z'ny procuces 

salted and canned fish for the Jan_.ican ::arke. This 

facility alone can uro.sss 30,000 lbs of canned or salted 

fish pcr day. Jamaica Frozen Foods . 

tilania in tediff %- 01,a., ra in 
to, ato sauce. They also 'sed two diffrent sizes of 

fish--three inch size and eiz-ht inch size. The cannei 

produce was excellent according to thlem an'd the fish sold 

J$1. 50/pound. The com:-a:. is -lso rteIsred in Ti ala 

for producing salted fish but for this ty-_e of processing 

they require a minimum one pound fish. 

http:coui-.ry
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Presently all of the 	 freshwater fish being 
produced as a result of the Project are being sold 
fresh or fresh frozen because of the great deomand 
for this type of product. 

g. 	 Marketinq, distribution, transportation sy'stern: 
,arketing of freshwater fish is not now and is not 

projected to be a problem. Prcsontly mar1:e1i n of la-jc. 
quantities of fish is handled thrcugh tje Agri culural 
Marketing Corporation has refr -'. ­

and large holdinc 

(AMC) which 	 tr 
bins 	 in .hich the fish can be stored. 

Upon notificaion of the hax'est da, A.C comr.es to the 
pond-site arnd collects th.-	 frcsh fish. Te fish arc
 
taken to their processing facility eviserated, :ackared, 
and frozen. The packaged i-odce is then dolivared to 
their produce outlets w,.,h.ere thev are sold. U to 
10,000 lbs of fish npr rn,,,h are . v handled in 
this rianner. As fish 	nroduct:ion ncrcajos JJamanica Frozer. 
Foods Ltd. and Grace Ltd. alsowi] take arce auantities 
of fish for processing and m ketinc. 

Farm-ers producin a.s.a]]e cusm-alnzier of fish are s mlling 
directly to their neeJhbo12a.:r to h-ioqers. 

For 	 the next four to five yesir t :se:fct d that 
fresh.w:ater fish ii; c . ii].]v~ conti'ue todistribut.-.d bv .h late c.,ma:e :.:tie,,oe~ ,,cb.cu. 

J$2.2 5/1-; 

h. 'rices of 
PrFi C):I' 

t: 
SL 

.. : , 
I -- cc 

:i L' 

substitute or a C­ . s o-' ot ;41 ce';t,:'n 
consur;.,- on the isl nd TJ'-: ' , ad .r 

sell 4:, the nar,> or ! 
(three inches and uncer) sell for J"l. 1 0/lb. This is 
compared to: red peas at Jp255!ib; pork chops at 
chicken at $1.32/lb; salted-_ mzrinc fish at $3.20/lb and 

Unclassi fi Ud 
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fresh marine fish at J$2.80/lb.
 

3. 	 In addition to those questions raised in tle PID Ref. B. 

asked that the following questions be addressed:
 

a) that impact the procosed project will have on the 

small farmer? For those small farmers participating 

in a freshwater fish produciton program there 

are three major benefits--increased income, better 

utili zation of Tmarcinal or ruinate land and incr,_ased 

nutrition.
 

Small farmers with an average size pcnd (.25A) can easily 

produce 750 lb/yr with only fertilizatior. T i' --- ion 

level represents a yearly income of $375. It is Tro­

jected however t/hat the farmr would co:ns:m1 a:rP.YoXir wItely 

one third of his croductio. an_ arket oe rc.:aininc two 

thirds.
 

b) 	 How many small f'-r : -'"! Iefi f 0?? : 

aims at establishing at lcast 1650 smali fa,:"ers in 

acuaculture by 19F,3. In acdition t--,ro will be a r.:::,bcr 

of large private land o.ners and several c --,Tit:;:rsc 

owned/operated fish farms established by t'-hs 'sa. year. 

c) 	 Will meror'ers of t:ac rou: be cc:.5:ir cf the fish 
. rcocIo- Prose:;t ;tic;a tion w" <tso :ro'a cfcon: inhv,: .ith a 

firmors tr ac 

The rural com:,nities in the i:,tc rior of tch iand 

have traditionally not Loon o':.e to cc:.. as'::c si, 

42 small .c i....C.: E- (I .thea. -...:r is %eC. 

as they would lihc of cho lack C-;.ausf sto'w: ann 

handlina facilities. Zxrhcti:c: .vtdiec with o:, test 

group of far::irs shows that thu f,tr inhi::.;eif con:,.s a 

sc:.,aiti cv of hiL£ ,,reduce n( the: ,,..5 

sold ai,.(tlv to his nx1U(: :.:o's or to :.-aeL 1:NQerv t:a. 

UncI asni fied 
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in the small rural markets.
 
d. Nutritional aspects of the .roject? Increaced 

production and availability of protein, is valuablea 
asset of this project. 
A recent nutrition survey of
 
children and pregnant and lactating mothers suggested
the Possible unavailability cf nourishment for the pzcrer 
people especially the -ralr poor. This possi ility < 
su-ported by the continuing r,, -c .Lncro-<.s for food :. . 
especially protIn, thc vorn:r..ts restrictions on 
im.orortation of food co.::odizies ond the failure of the 
Agricultural Sector to cou.teract ir-.port- res-rictions 

through-1 local production. 

Production of fro -. ... ."ll .! e , 
to the rural Sc:ctor fi-. 

not 'n l•,mCz! oi 
is hichlv cor ti-, % - '- (I - , 

'0j 1,2 :S2.e ,. , ' h S' . 

4. Mission assunes fieold aw-pr-ova] uf t ­ ' . oir . ar , 
Cz since we have xc-:tik.(:: "7isc.. c:c:ur5e:c.c iLnouc:, -Tnad Fi> 

Project and s'nce wc K've cIl ad dovc ICe and .- ICCv ut11'zcC a 
project rovS ow c::-a 
 rc rf-- or" :r1Scultu-a] nc-.'-'-c- ...... - c c . 
If etission is so author.;-ed it is ..our -ontio.- as ncr kef. 1) to reuucst 

someone from D" ' .A.. ' o' s D. c I in the rov.i I C'. 

Lawre n cc 

----L'ncianz/i d .. 
C"i.:,' "j.',:u,, 

i 



.jV%N- C., 
S, .2 Annex F-I 

" D epartment of Slate Page 1of 3 

.Amctican Embussy A'ingston 

E2124Z.AY 79 UNCLASSIFIED / / 3 
TO A'EMBASSY KIISTON E13C 

tj:CL ,s STATE 11.O. ON. .4-,-

AIDAC R ARCD C

TC - I... 

E-0. 12 ,5E .O . ,8 N'/ A -- . . ",+12t 5 

TA:-7 -E.+ ...
: +
 

2L J ECT: F I H PRODUCTIDN. T :T I (-"~ ~ ~ I Ic1 'S E . DEV--L0 7-!';-_-1T P ROJ ECT . ... 
(C'). 55:-Z.Z59) 

K1 NSTONS , C2.) STATE 2'RE: ,) 0V , 77 " L 1, C( 7/
52-67, 7 CD)STATE -7-7 

D .. A: 4 , 

A FROVIDED F'-?-i "cSk'" a.Z,g::TO r' .'TO e "m; '-'F','PVi!: 


C)- v 17 DT ,-' 

y '. ' D D- -


C - ST. ''-."DR 07 --'r'-D' '- i --ECT ­

A1.'r T 7- ;. - " 

B.IN...SLJ . F, T.. D I..... 

T.D':-' 3 ' .. ' ,.,c+:. '.: . . ,+.++ . .. ..
TO7'. 
..... V, ..... .. . .... ; - ,
 

...... 
 .. 1.t, P ! LD 0" -- 1'L:i": : 
--" ' 

C tIN77 [F"t1 7 .. ... ,ri 1'7,T17 ..L.. -:ET 61 TP, 

DEOV L" ,L9 "1 r .. ... ... . F.... 

EFFECT S ' s:1 D x , "10%::7i;'L, ::7 --7 Ti'.K,? i7:,T T" 
PL C -, -:!a 7. KD 'IDS ­

http:2124Z.AY


Annex F-i
 

U-4CLA.SIFIED Page 2 of 

A3 -DI:E.\' TRAPA, "FILT-EES" FO, SUX FACE VAT£ ?OLLU7A!, ? , 
FLOOD INATER REGULATORS AND WILDLIFE HAEITATS. CONSTRUCTION 
OF ... IN THESE AREAS MAY RESULT .,' TH7 LOSS OF 0.. 
OR :ORE OF TH'7,E FUNCTION'S. S NIDLY, 17 !.TpY ALS EE 
DV ..C BLE TO AVOID SEDING ,ATURAL '.'TL-,DS UNDR THIS

PROJECT 'YTiVHAT IKIEHT B: "7.J7TI" S=SCIS. Ur1ILB TE 

l ATEaTEc "TILAPIA. .... .. E-:NTHAT .. '"SSA) ICA HAS ESTAEILISHED
 
IN JA:-':.ICA'S TATEFS FOE DECADES,- TILAZ"..- :'1PAYNOT E" .,
EL','-:"- ;'H- . .... ST n7F.... r2 PiE . '.. D'. INiTRO -

U TCCEET.z S F 'i '-A.Y'!- . . ... , -, TDUCTS,-.I.I.!i3 07 A EV I 1 S-- - ,T F." I , ";CT i E 0
EX:I ST '.S S :ES!15 v'lT; DETRI:':ETaL I"HAT-. I", F>." E:A'PLE, 

AN EXL T I,7 . .... .. ON SU 7AC 'D;R2 :ES SUCH Cs 
FO 32U ITO LA"VA- , . DSI..SF .AC %',lT 1-T HV l rIN IFICA.T 

' I'PACTS 0 THE S N IU'C HU::Ai'l C]: .U"'ITY. LAO/DRIO 
ECCR P.iRON;:E-t-AL A.DVIED R I TO',' R .'I'S ST !OSEDV S N!!,Y 
AS T C T*::HE E7UES VTLL . EALT iT .- ,- DEiN1E- J 
t..,D D'7LS'E1E; -RE 'C) S TO S SF 'i :IT TZ TOAT w:, 1-7
AA/LAC FOnE Tr:a-a'=1"DE-CISI.T FPASE ADVI'S, ABA?. 

... .. ...... .. ..X , IS -TT RESSECS',I T I T: S CTTO ~ ~ ~ ~ ' , 7 7 

OFD g5 ~I E ' ' '. ­h~ T.- L' Y[.£:7...~I 2.?0 9. -.n" ' -',: 
- - -,E - , ­

7 7,,T I ': _ -iE; ;"T.' , F " 7 :
 
UHS , OF ID I, (7' . '
D I 7' 

0 F F- 1 , - - ITCON.5 '"' TtON '' LES/ 'f O11 r-.. ',, .\"2 .1{-T. 7"' 
""'7 ' '  i .-{.O2.', ,-:_-' IX : il;.­

-T1 S H~ ' Y'' ~l 

22. 1 C HF..- U7 I ' -- -, I" 2N2 

FI- ,: ' - 1-Y"
 
5U* ~ P T - ... 'C f.. :.._ -:: CO_._,'.7--E
7 1: 7.*7 

Z R FITU.lT !D" i," ."1 Ct,
 
c:::.,: c-' . C. 1" -. - . . . . . . . . . _/........ 


N'A l - TI j!.2.. I 

r )F. ,, ]O..FL i7TA"IOl SHO'S-THE OFJC..... 7). 

CON:KEBCIAL IFAAIi? 

S:-: ,.! V r, :: ] L : .i ,.i0- ',.T1/.C t': .. . , . ," .' T I.-- !ND,.rt 

Gv 73, C,: ' :nl! 7 -N C;¢ 7- ' " 'r F 5? ;,D ..'S :T !- ICA l
 
IC.,O:. T ' D- T:F1,SPO .--CT ,.',AT 1):0 - S: Z:'.. 1LL1 'I}7 AN,
FRCUE0; OR TI .IE AT: BLIN 1RJCtOE~INOA
F, T. • . . . . .. , , . *.. . .. . 



Annex F-1
NOLASSIFIED 

.A'ID DOLS.. 3S3Z,5MiC IN~ GRANIT FUI.DS. SHDULD T'rE r1'IS ION 
PROOE n.Y GREATER FIC-URE FOR:ITHiEQ TYOF OF FUNIJI INl 

? ..: ?OJECT PAPZ", P. Do"A7T 
U71 lF.Y1N THE- IN-CHEASE FOR 

CO'CRESS3IO1AL 
THI c FY AD 

'NOTIF]CAT101" 
EVISE xTIVI 

ATP. Si**,_ET FOR THE PROI'JECT 
EHO!LD H_ FOoA.-- TO THE4, UREA ASAP. 

7. A. H1V3H LEVEL OF INTEREST I:, FISH-7.reES PROJED-_CTS CPFE> 
L \'7.%XL1 T5 It'D/Y AND CO!!.?uE.uIHTE.lnS1; rO DIE-
TT 17E7 01 SYSODUCTz_7JECT LF A7,.I L7 

A ::o~:iPR, BOTHN jTHIN AD OU1TSID7 T 17 L c :;7-OP 
~A T~E'FrERo~: I ESIO) TO ''.',,D 0 

T ?F"71 :-7,,'D UCT 10 N A DDl qT.R 1UT 10N AS.? n~Z 
TTzliO AT7RDVAL CRSTrOP"ER 

TI 
72~A,3~ 



Fish Production Development Project 

ANNEX G
 

Page 1 of 6
 
Vehicle and Equipment List
 

Vehicles I/
 

Quantity Description 

Cost $
 

3 Station Wagons, Compact 6 cyl. std transmission

HD shocks and battery 0 $6500 
 19,500


10 Pick-up trucks; 
6 cyl std transmission, ton long
wheel base @ $6,000 

60,000
8 Pick-up trucks; 
6 cyl std transmission; 6 ply tires
HD batteiy and alternator, crew cab w/long wheel base;
3/4 ton @ $8,000 


2 
 64,000
Pick-up truck, 6 cyl std transmission; 6 ply tires

Heavy duty battery and alternate long whellbase

3/4 ton @ $7,500 


2 15,000
Van 9 passenger; V8 std transmiss'ion, @ $10,000 
 20,000
2 Farm tractor @ $15,000 

1 Trailer for farm tractor @$4,000 

30,000
 

20 4,000
Trail bikes 125cc @$1,000 

20,000
3 Bulldozer; D4
-type with ripper @ $54,000 
 162,000
2 
 Truck, 4 ton diesel flat bed std transmission @ $50,000 100,000
 

554,500
 

Equipment
 

Quantity Description 

Total
 

5 Commercial Fish Seine, 2 " mesh, 10' 
x 300' 
 2,175
5 
 " " " 1 3/8" mesh, 10' x 300'
1 5,175
" " " 1 3/8" mesh, 10' x 400' 
 1,380
1 
 " " " 
 1 5/8" mesh, 10' x 300' 1,065
1 
 " " " 1 5/8" mesh, 10' x 400' 1,420
"5 " " 1" mesh, 8' x 100'
1 
 " " " 1" mesh, 8' x 150' 

825 

5 247
" " " 2" mesh, 8' x 100' 775
 
" " 


3 

1 " " mesh, 8' x 400' 1,300


" " " 1" mesh, 8' x 400' 2,640
1 " " " 1" mesh, 8' x 200'3 Raschel Nylon Seine, 440
" mesh, 6' x 50' 645
12 Commercial Fish Seine, 1," eosh, 6' x 50'200 696Nylon Knotted Seine Nutting (lb.) , 2" mesh 1,00020 Heavy Duty Fingerling Dip Net, 4" mesh

5 Nylon Mud Line, 5/16" (50 lb.) 
180 

200 Nylon Knotted Seine Netting (lb.) 1" mesh 
460 

76 1,0Y)Agitator, 12 volt, Regular
6 " 160 volt, Heavy Duty 

3,800 
24 600
" 110 Volts, Regular 


1,056
10 Cast Net, 3/8" mesh 

380
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Eguipment cont'd
 

Quantity Description 	 Total
 

16 	 288
Dip Net, Heavy 'Duty 
16 " " Fingerling 208 

12 Bait Net 60 

6 Floats, Hard Foam (per 500) 378
 

20 Lead Sinkers (50 lb. box) 840
 

10 Net Needles (per 2 doz.) 80
 
10 Netcote (54 gal drum) 830
 

3 Electric Hot Pot (lead) 45
 
2 Lead Mold 16
 

100 Nylon Ilending Twine (1 lb roll) 400
 

40. Tarred Nylon Seine Twine (1 lb. roll) 	 160
 

20 	 Braided Polypropylene Rope (per 600 ft) 420
 

8 Wire Basket 152
 

2 Life Vest (doz.) 124
 

7 Aluminum Dial Scaler 
 413 

2 Seine, " mesh 6' x 150' 940 

2 " " mesh 6' x 100' 1,252 
2 Knotted Nylon Seine, " mesh 6' x 150' 792 

2 " " " " mesh 6' x 100' 528 

7 Nylon 'Lift Net, " mesh, 12' x 12' 308 
6 Vexar Plastic Netting (]00ft roll), " 726 
4 " " " (100ft roll) , 4" 420 

12 " "f (62 ft roll), 1/8" 300 
12 Nylon Holding Box, 1" mesh 432 

200 Saran Filter Cloth (yd.) 1,000 
8 Fiberglass Transport Tank (Jum 60) 3,880 
4 ".. of (Regular) 1,440 

6 Polyethylene Bags, 10" x 20" (per 1000) 234 
6 ... 18" x 32" (per 380) 234 

20 ... 27" x 34" (per 100) 420 

30 Marine Plyboard, 1" x 4' x 8' (sheet) 900 
6 Nylon Cart Net, 1" mesh, 6' 354 
4 " " it i" mesh, 7' 164 
4 Monofilament Nylon Cast Net, 11" mesh, 7ft. 172 
3 Weight Mold 21 

6 Galvanized Tie Wire (roll) 408 
6 Plastic Tub 438 

20 Stack-n-Nest Container/Cover 400 
6 Hu..ricane Boat Lantern 36 

12 Flashlights 48 
7 Potassium Permanganate (110 lb) 812 

6 Formalin (5 gal) 180 
2 Dylox, 801 (60 ib) 420 
2 Karmex (50 lb drum) 290 
2 Victoria Green (5 lb drum) 118 
2 Methylene Blue (5 gal drum) 150 
5 Acriflavine Neutral (500 gm bottle) 925 

3 Aquathol K (50 lb bag) 99 
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Quantity Description 

Total 
2 
6 

12 
10 

24 

Terramycin (50 lb bag) 
Chorionic Gonado Tropin (10,000 vsp)
Hypno Fish Colmen ( Pint) 
Dissolved Oxygen Test Kit 
Thermometers, Pocket 

296 
108 
60 

280 

3 
Laboratory 

Platform Scale 32 
42 Plastic Pail 108 

126 
9

12 Feed Scoops
Tubs, #2 27 

24 " #3 27 
120 

2 
3 
2 
2 
2 

15 

Loading Net 
Water Quality Iit 
Fish Feeder, Blcwer Driven, Tractor Drawn 
10" Diesel Pump 
Public Address System-Mobile 
Hand Calculators 

264 

537 
6,000 

40,000 
400 
375 

1 
2 
1 

Movie Projector, 16mm 
Camera, 35mm, with 28mm wide angle lens
Microscope, Binocular 

500 
600 

1 

30 
4 

I , Compound 
Plastic Flagging, Vinyl (ctw of 12)
Flagging Dispenser 

300 
350 

300 

12 Water Cooler, 5 Gal. 
28 

20 
3 

" 
Fuel 

" 
Transfer 

2 Gal. 
Pump 

396 
340 

6 
20 

Bank Blade 
Pick Macdock 

348 
18 

20 Handle for Maddock 260 
6 
3 

30 

Folding Pocket Magnifiers, 4X 
Fist AID Kit - Laboratory Type
Auto-Travel First AID Kit 

260 

30 
114 

18 Compact First AID Kit 210 

12 Weighing Scale 72 
6 Weighing Scale 276 

16 Cimnological Seechi Disc 198 
2 
2 
2 

Portable Oxygen Meter 
Spare Membranes (pkg of 
Filling Solution 

12) 

240 
398 

4 
14 Soil Sampler 4 

14 Extension Rod 742 
12 

1 
Sample Bags-Soi] (Ctw 
Soil Analysis Outfit 

of 500) 70 
288 

4 Load Binders, Chain 94 
4 Range Finders 224 

4 Carrying Case 
200 
44 

1 
3 

Salinity - Conductivity -Polar Planimeter Temperature Meter 
420 
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Equipment Cont'd
 

Quantity Description Total
 

12 Hand Level 420
 
3 Transit Level 1,185
 
3 Tripod 270
 
4 Jerry Jugs, 2 Gal 36
 
14 Fiberglass Tape, 100ft. 266
 
10 Replacement Line, 100 ft. 130
 

1 Triple Beam Bplance 50
 
2 Plankton Net 100
 

3 Fiberglass Leveling Rod, 13' 126
 
3 Carrying Case 21
 
3 Technical Pen Set 105
 

8 Waterproof Drawing Ink 16
 
4 Pencil Sharpner 36
 

12 Automatic Pencil Set 36
 
20 Lead, HB 20
 

4 Triangular Scaler 20
 
4 Protractor, 6" 16
 

3 Drawing Instrument Set 99
 
2 Drawing Board 74
 

1 Carousel Projector, 35mm 233
 
2 Bench Grinder 140
 

1 Oxy-Acetylene Torch Outfit 179
 
1 Gas Cylinder Truck 40
 

1 Arc Welder Outfit 139
 
4 Axe, Single-Bit 48
 
8 Sledge, 8-pound 128
 
3 Bow Saw, 30-in 18
 

3 Blade 9
 
24 Spading Fork 240
 

48 Shovels 336 
2 Post-hole Digger 32 
3 Wheel Borrow 210 
3 Mechanics Tool Set - Standard 120 
3 " " " - Metric 120 

1 Master Mlechanics Tool Set - Standard with Chest/Cabinet 368 
3 Pipe Wrench, 10" 24 

5 " " 18" 70 

2 Brace and Bit Set 78 
3 Hanuner, Ball iPein, 1602 18 

24 Hammer, Nail 216 
6 Adjustable-Joint Plier 42 

14 Locking Plier Wrench, 7 " 56 
24 Utility Plier 72 

3 Lineman Plier, 8 " 24 
2 Level, 24" 20 
3 Hacksaw 21 
6. Blades (pkg. of 2) 12 

3 Carpenter's Apron 57 
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Equipment Cont'd
 

Quantity Description 
 Total
 

3 Stapler, Heavy Duty Kit 
 54

20 Staples, " (pleg of 5,000) 
 100
 
20 " 9/16" (pleg of 5,000) 120 
6 Measuring Tape, 10' 24
 
4 Hand Saw 
 48
 
1 Sabre Saw 
2 Circular Saw, 7" 

50 
100 

6 Blade, Combination 7" 84
1 Blade Set-Sabre, 50 Blades 
 21
 
2 Drill, Variable Speed, 3/8" 
 100
 
3 Drill Bit Set 
 129

2 Electric Bit Sharpener 60 
6 Grease Gun Combination 90


40 Grease Cartridge (ctw of 10) 
 400
 
4 Tire Pump, 150 psi 
 56
 
8 Pressure Guage 48 
1 Tune Up - Test Kit 55
8 Jack Stand, 5,000 lb 64
 
3 Hydraulic Jack, 5 ton 
 57
 
2 Battery Charger, 10 amp. 
 100 
8 Booster Cable - Set, 16' 160

2 Printing Calculator 
 198 
8 Nylon Ribbon - Replacement 16 

36 Paper Tape (pkg of 3) 
 72
 
10 Steel Files, 25" 1,100
15 i " 18" 1,050

2 Power Plant, 7hp, 3000 watt 
 1,500

3 Fan, 30", two speed 
 495

3 Fan Shutter, 30" 
 10s
 
2 Air Conditioner, 110 volt. 
 470
 
1 Window Fan, 20" 
 45


24 Truck Tires, 1!8-15 
 1,200

12 Battery, Commercial 
 600
2 Gasoline Air Compressor, 10hp 
 2,760

1 Chain Saw, 18" 263
1 Replacement Chain 25 
2 Refrigerator, 17 cu. ft. 740
 
2 Freezer, 15.9 cil. ft. 
 500
 
4 Compressed Air Sprayer, 4 gal. 
 236

1 Blender, 7-speed 
 17
 

20 Welded Wire, 2" x 4", 48", 1.00' roll 1,040

40 " " 1" x 2", 48" 100' roll 2,800

20 Hardware ire, ", 48", 100' roll 2,000
10 if . ", 48", 100' roll 1,200
1 Gas Range 30" 280
 
1 Indoor/Outdoor Vacuum Cleaner 
 70

1 Attachments 10 
2 Floor Polisher 
 100 
3 Chain Hoist 150 
5 Chain, 3/8", 2650 lbs, 14' 
 135 
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Equipment Cont'd
 

Quantity Description 
 Total
 

Reference Books 
 3,000

2 Water Pump, 4" Diesel, Portable 
 4,000


24 Duct Tape (roll) 
 96
 
2 Slide Projector Screen 
 50
 
8 Electrical Extension Cord, 50' 
 80
 
2 Vise 
 120
 
4 Replacement Lamp for Slide Projector 
 60
 
1 Microscope Illuminator 
 60
 

Laboratory Glassware/Supplies 
 1,000
 
Ca.mera Batteries and Film 
 500
 

8 Rubber Hose, 5/8", 50' 
 120
 
2 Cold Chisel-punch set 
 34
 

10 Galvanized tank, 320 gal. 
 800
 
10 . it 222 gal 700
 
4 Blackboard, 6' x 4' 
 200
 

144,916

Misc. Eauipment and Sunplies During Second
 

($8;000), Third ($6,000), and Fourth
 
Project Year ($3,000) 
 17,000
 

161,916

Shipping and Insurance @ 30% 
 49,000
 

TOTAL Equipment 210,916
 

1/ Vehicle prices are CIF Kingston.
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LONG TERM TECHNICAL ASSISTANCE JOB DESCRIPTIONS
 

Senior Technical Advisor (1)
 

1. Qualifications: Ph.D. or equivalent experience with knowledge of
 
warm water fish culture and agricultural extension methods. 
 Over­
seas experience desirable.
 

2. 	Serve as Team Leader of fisheries technical services contract and
 
provide liaison between GOJ, USAID, and Peace Corps as 
related to

the 	Fisheries Production Project. Prepare reports and assist in
 
evaluation as specified in the contract.
 

3. Assist the Ministry of Agriculture implement the Fisheries Produc­
tion Project including the design and interpretation of adaptive

research; organization and giving of training to HOA personnel;

assist in the selection and preparation of participants for over­
seas 
training; fingerling production; and provision of extension
 
services.
 

4. 	Support the 
formal fish culture Lraining program at the Jamaica
 
School of Agriculture and assist the University of 
the 	West Indies
 
develop their zoology curriculum with the capacity to instruct in
 
freshwater fish culture. 

Extension Advisors (2) 

1. 	Qualifications: 
 Should include an M.S. degree or equivalent experi­
ence 
in warm water fish culture and agricultural extension. Over­
seas experience desirable.
 

2. 	Serve as member of the Inland Fisheries staff in tie Ministry of

Agriculture as counterpart to 
the Regional Fi sheri .. Extension 
Officer. Provide training and work with pari; fish:rv ext~cnsion 
specialists. Assist farmers in raisin f ish. Sui'.'icos offerud will 
include survey and design of pond 
sites and preparat ion of detailed 
management plans for fish prodoiction in the ponds app,ropri ate theto 

resources available. Advisor will also assist 
in the preparatiol

of literature for use 
in fish culture extension.
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CASE HISTORIES/PRODUCTION MODELS
 

In this Annex, eight different models are presented represent­
ing alternative conditions under which large and small farmers 
are
 
expected to operate. These include operation under "optimum" and "average"

conditions, the two being differentiated by the level of technology utili­
zed and the care with which farmers follow instructions, and utilization
 
of both feed and fertilizer as against fertilizer alone.
 

Each model involves different assumptions with respect to costs
 
and output. 
 In all cases, actual costs and output obtained by various
 
farmers, either on their first crop or in their first full year of opera­
tion, were used as 
the basis for the 15 year projection. Only one model-­
large farmers operating under conditions using both feed and fertilizer-­
was presented in the text, along with 
a detailed explanation of the
 
methodology employed. A summary of the benefit/cost ratios yielded by all
 
eight models was also pre~ented in the text (page 47),
 

Description of Costs and Output
 

1/The number provided in this column is the feed 
to growth factor: 1.5
 
pounds of feed for each pound of fish produced.
 

!/Rate of production is also based 
on 
the amount of fish produced per acre
 
for the first crop. Account is taken of farmer capability as well as the
 
capacity of the 
inland fisheries facilities at Mitchell Town. 
 The figure

in this column is based on a full year's production with three crops.
 

Feed costs are the actual costs (or the conversion rate for the first crop

of fish) at a constant price of J$O.19/lb. Subsequent feed costs are
 
determined by the total production (pounds) X the conversion factor X J$0.19
 
or column 11 X column 1 X J$0.19. 

4/Fertilizer cost is based on 
the type and amount actually used. Some farmiers 
will have free manure from other operations (livestock) on their farms. 
Commercial fertilizer is priced at J$0.15/lb. 

5/Th
 

The stocking rate cost equals column 5 (rate/ac) t the acreage of the pond X 
J$O.05/fingerling. Farmers may use different stocking rates to obtain
 
different sized fish; e.g. lower stocking rates produce larger fish which
 
sell for higher prices as opposed to larger stocking rites and a higher
production rate of smaller fish selling at a lower price. The net returns 
for the two methods are approximately the sar. 

-/Costs 
 for water vary from farmer to farmer. Some farmers get free water by
 
gravity flow from springs.
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-/-	Charges for labor provided for managing the pond and harvesting the fish.

The cost shown is the actual cost for the first year.
 

8/Maintenance covers costs for maintenance of equipment, pond d'kes and water
quality (chemicals). 
 The cost shown is the actual cost for the first year.
 

-9-Replacement of equipment based 
on a life deter-lined by use. 
 The high cost
in the JOth year is attributable to the need to ieplace the pump, which is
the niain component of fixed costs.
 

"1/The pounds produced per annum based on 
the results' of a first crop.
 

2/Selling price based on 
the size of fish and the geographic location of 
the
 
market,
 

.. 4/Total. revenue less total cost (column 1.3 - 10) 
J.5/-.
 

..gures in column 14 discounted at an annual rate of 11% 
(the assumed
 
opportunity cost of capital.).
 



Annex I 
Page 3 of 10 

CC. 

-

L Cf 
3I 

10002 Iu189
,00 ,.0, , 

i2582 

13 

.s1 
w 

L.ANN UA_ P p U 

I I 

I 

S 

I~1 
I IE:. ­

latet Labor 

6 
9 

01.21810 B20 25 

CJ 

6 

0 

O 

I 

684 


0 


1 0
I f 


68-t 


1CI.2 

f!f 

S 0 

CI 

I1664 


0 

CT I (I Nc C . 

Xudetl1-A-- -Uplt
I t.,od. -l.r, sa 

Initial Outlay Js3,503 
2 
OLAI Discounted
 

benefits 
 21.3%2
 
benefit/Cost hzEto 
 6.11
 

ITotaj
 
I'.1 r 10tmalIrcoduction x Pric, he~
C0't t i, 

1. 

12 
 1
$52314 5O . II500I.$0.85 , 

2 ot 265523. 25
 

5916 3 n 
186E5

531 

326f, 2151 

5231 

II23" 32L-

! 11 

5234 

59 18 


"
 
5234 

I3266, 
 I57
 
5 91L 

5 E Z 1,0 ,
7o, 1
 

5234
 

5916
 
3 25 2 73
 

513 32tt F 4!
 

59 E " t,,, 5 
255; 5.0 

- AN NU A L E£ E £ v T5 



Annex I 

Page 4 of 10 

Model 2-A: Optic:. Model - Large Farer 
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Model 3-A: Opltimum Model - Small Farmer 

Production hased on Feed 6 Fertllier 

( 

Acreage 0.25 
C.ropHper year 2 
l~dIttialOutlay J$875 

Total Discounted 
Benefitb 

henefitL/Cost 
53,790 

M" 0.ato 4.33 

.1.-. 

S-

LLA' 

, ' 

I,' I 

costslt tal Production x Price Net Fl.. 0 11 

1 

1 5 

2 

,000 570 13 200 30 

7 

190 6 

9 

0 

1C 

1009 

U1 

2,000 lbs. x $0.85-

12 13 

S1,700 

14 

S 691 
15 

$ 623 

3 

* II,,, 

I.i' 
1 

0 

275 

, 0 

o 1 

09-

1284 

009 

1009 

691 

416 
691 

691 

561 

30b 
455 

410 

i275 128E 416 222 

, 0 

i 0 1 

lOOq 

009 

691 

691 

333 

300 

lo 

12 

11 

I 

I 

11775 

i01 
0 

1275 

27b41 

009 

09 

1009 

128,. 1416 

I 

-1084 

691 

691. 

-42. 

243 

11 

13 0 1009 691 178 

ISi 

ANNUAl. P R 0 DI C C 0 

275 

5 T S 

1009j 
1284 

A N N U AL F NEFI 

1 

S 

691 
416 

140 
87 

3,74U 



Annex I 
Page 6 of 10 

Model 4-A: ',tilu.-- ,d1 -... n F.,rmer 
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CONDITIONS OF PURCHASE
 

BETWEEN THE MOA AND EXTENSION PERSONNEL FOR TRAILBIKES 

Under the Fish Production Development Project, each extension
 

agent will be given the opportunity to enter into an individual legal
 

agreement with the MOA for obtaining transportation under the procedures
 

currently used by the MOA for individual acquisition.
 

(a) The project will initially supply 20 trailbikes of approxi­
mately 125 cc engine size, with limited spare'parts, for pur­
chase by the fisheries extension agents at cost, 
interest free,
 
but including the cost for mandatory insurance coverage.
 

(b) 	Spare parts will be handled by the regional equipment mainten­
ance and repair unit of the MOA.
 

(c) 	Monthly payments will be withheld from the extension agent's
 
salary by the MOA, to effect total repayment by each indivi­
dual within a two-year period.
 

(d) 	The monthly repayments will be deposited in a revolving fund
 
to be used solely for the purchase of new trailbikes when
 
necessary to facilitate project implementation.
 

(e) 	Until repayment is completed, the MOA will retain title to
 
each trailbike. Upon completion of repayment, the trailbike
 
will 	become the property of the extension agent. 

(f) 	 During the period of employment, the MOA will pay estalished 
travel allowances to the extension agent and the extension 
agent will be responsible financially for all maintenance and 
repairs. 

(g) In the event an extension agent voluntarily or involuntarily 
relinquishes employment relat-ed to the project, he will con­
currently rel inquish possession of the tralilhike Without refund 
of past purchase payments as compensation for depreciation, or 
will immediately pay the remaining balance owing in one lump sum. 
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DEPARTMENT OF STATE 
-

AGrNCY rbR I4T'ERNATI0NAL DEVELOPMENT L AC/DR- EE 7 927 

WASHINGTUN. D.C. 2023 

ENVIIRONIE!NTAL TIIRESIOLD DECISIOW 
ASSISTANT 

ADMINISTRATOR 

Location : USAID/Jamaica, 532-0059
 

Project Title : Fish Production System Development (Project)
 

Funding : FY 79-$2,740,000 (Lcan); $380,000 (Grant), FY 80-$300,000 (Grant)-
FY 81.-$1,085,000 (Grant) 

Life of Project: Five Years 

11i5sn101__lem':<idat-ion: 

Based on the Initial Environmental Examination, the Missi:on has con­
cluded that the project will not have a-significant effeft on the
 
human environment and therefore recoiu:t-nds a Ncqative "etermjnation.
 

The Development Assistance Executive Cc.mnittce of the Bureau for 
Latin A.,erica and the Cd.ribbean has reviewed th:. Initial Environ.'.nta!
 
Examination for this project and concurs in the Mision's recominenda­
tion for a Necative Determination.
 

A-A/LAC Decision :'
 

Pursuant to the auLhority vested in the Assist-aInt Administrator for 
Latin America and the Caribbean under Title 22, Part 216.4a, Environ­
mental Procedures, and based upon the above recomm.'ndation, I hereby
 
determine that the proposed project is not an action which will have
 
a significant effect on the huinu n environment, and therefore, is not
 
an action for which an Environmental Impact Statement or an Environ­
mental Assessmrent will be required.
 

Assistant ,.m.istrator for 
l.itin 7uri ia theand Caribbean 

Date 

Clearances:
 
AC/D : nviron:ien t a] Advior : JkOtto .


DAr:C Chji rm'n: :ihrewit . 
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A.I.D. Loan 532-T-12
 

PROJECT AUTHORIZATION AND REQUEST FOR ALLOTMENT OF FUNDS 

Name of Entity: Government of Jamaica
 

Name of Project: Fish Production System Development Project
 

Project Number: 532-0059
 

Pursuant to Part I, Chapter I, Spction 103 of the Foreign Assistance
 

Act of 1961, as amended, I her4Dy authorize a Loan and a Grant to
 
exceed Three Million
the Government of Jamaica ("GOJ") of not to 


One Hundred Twenty Thousand United States Dollars ($3,120,000)
 

(the "Authorized Amount") to help in financing certain foreign
 

exchange and local currency costs of goods and services required
 

for the project as described in the following paragraph.
 

The project will increase freshwater fish production in Jamaica and
 

develop institutional capabilities for the production of fingerlings
 

and the extension of fish farming techniques to farmers (hereinafter
 

referred to as the "Project"). Of the Authorized Amount, Two Million
 

Seven Hundred Forty Thousand Dollars ($2,740,000) ("Loan") will be
 

loaned to the GOJ to assist in financing certain foreign exchange and
 

local currency costs of goods and services required for the Project.
 

Three Hundred Eighty Thousand Dollars ($380,000) of the Authorized
 

Amount will be obligated when the Project Grant Agreement is signed,
 
Thousand Dollars ($2,740,000)
and Two Million Seven Hundred Fort'y 


obligated when the Project Loso,Agreement is signed.
 

I approve the total level of A.I.D. appropriated funding planned for this 
Seven Thousand UnitedProject of not to exceed Four Million One Hundred 

States Dollars ($4,107,000), of which Two Million Seven Hundred Fort' 
be Loan funded and One Million ThreeThousand Dollars ($2,740,000) will 

Hundred Sixty Seven Thousanl Dollars ($1,367,000) Grant Funded, including 

the funding authorized above, during the period FY 1979 through FY 1981. 

I approve further increments during that period of Grant funding up to 

Nine Hundred Eighty Seven Thousand l)ollars ($987,000), subject to the 
A.I.D. allotment procedures.availability of funds in accordance with 

1 hereby authotize the initiation of negotiation and execution of a Project 

Grant Agreement and a Project Loan Agreement by the officer to whom such
 

been delegated in accordance with A.I.D. regulations and
authority has 

terms
Delegations of Authority, subject to the following essential 
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and covenants and major conditons; together with such other terms and
 
conditions as A.I.D. may deem appropriate:
 

A. 	 Loan Interest Rate and Terms of Repayment
 

GOJ shall repay the Loan to A.I.D. in United States Dollars within
 
Twenty (20) years from the.date of first disbursemen- nf the
 
Loan, including a grace period of not to exceed ten (10) years.
 
GOJ 	shall pay to A.I.D. in United States Dollars interest thereon
 
from the date of first disbursement of the Loan-at the rate of (a)
 
two percent (2%) per annum during the first ten (10) years, and
 
(b) three percent (3%) per annum thereafter, on'the outstanding
 
disbursed balance of the Loan and on any due and unpaid interest
 
accrued thereon.
 

B. 	 Source and Origin of Loan Goods and Services
 

Except for Ocean Shipping, goods and services financed by A.I.D.
 
under the Loan shall have their source and origin in countries
 
included in A.I.D. Geographic Code 941 or in Jamaica, except as
 
A.I.D. may otherwise agree in writing. Ocean shipping financed
 
under the Loan shall be procured in the United States or Jamaica,
 
except as A.I.D. may otherwise agree in writing.
 

C. 	 Source and Origin of Grant ind Services
 

Except for Ocean Shipping, goods and services financed by A.I.D.
 
under the Grant shall have their source and origin in the United
 
States or in Jamaica, except as A.I.D. may otherwise agree in
 
writing. Ocean shipping financed under the Grant shall be procured
 
in the Uni:2d States except as A.I.D. may otherwise agree in writing.
 

D. 	 Conditions Precedent to Loan Disbursements
 

Unless A.I.D. shall otherwise agree in writing:
 

1. 	Prior to any disbursement, or the issuance of any commitment
 
document under the Project to finance the development of
 
hatchery facilities in tile Western Region, the Borrower will 
furnish in form and substance satisfactory to A.I.D.: 

(a) 	 evidence that sufficient land or buildings for the 
facility has been acquired; and
 

(b) 	a detailed plan and budget for pond construction, facility
 
renovation or construction, operation, and maintenance.
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2. Prior to any disbursement, or 
the issuance of any
commitment document under the Project to finance
the expansion of research and training facilities
at Twickenham Park, the Borrower will furnish in
form 	and substance satisfactory to A.I.D.:
 

(a) 	evidence that sufficient additional land has been
 
acquired, and
 

(b) 	a detailed plan and budget for the construction,
,operation, and maintenance of an additional five
 
acres 
of research 
type 	ponds.
 

3. Prior to any disbursement, or 
the issuarfce of any com­mitment document under the Project to 
finance pond
construction in wetlands or swampy areas, 
the Borrower
will evaluate such sites for possible undesirable
environmental effects in 
the displacement of existing
species and in loss of other beneficial biological

and/or physical functions.
 

4. Prior to 
any disbursement, 
or the issuance of any
commitment document under the Project Agreement
finance trailbikes, 	 to
the Borrower shall furnish toA.I.D., in form and substance satisfactory to A.I.D.,evidence that 	 a revolving fund 	has been established

to be used solely for the purchase newof trailbikeswhen necessary to facilitate Project implementation.
 

E. 
Special Covenants for Project Loan Agreement 

GOJ, except as A.I.D. shall otherwise agree, shall covenant that: 
1. Jamaican currency accruing to 
the Borrower as a result of
the 	 importation of feed, fertilizer, and 	 seine materialswill 	be utilized for 
the Project in 
a manner agreed to 
by


A.I.D.;
 

2. Trade liceases for the importation of feed, fertilizerseine materials 	 andfor the Project will be issued in timelymanner in keeping with Inland Fisheries 
a 

Unit schedules
for Project Implementation; 

3. Within three months of the signing of the Agreement, theMinistry of Public Service will cr-fate the new positionsfor 	 the Project to itsmeet implementation goals andthe Ministry of Finance will 	proviALe the funding neededto cover the recurrent costs of such positions; 
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4. 	 Funds accruing to the Government of Jamaica from the
 
farmers' share of pond construction costs will be paid
 
to the Inland Fisheries Unit to offset operating costs
 
of pond construction equipment;
 

5. 	 The Ministry of Finance will insure that adequate budget
allocations for Project implementation, including funds 
for vehicle maintenance and operating costs will be 
provided in a timely manner consistent with implementa­
tion schedules developed by t1 Inland Fisheries Unit;
 

6. Borrower will furnish to A.I.D. by Augu~t 31, 1979, in
 
form and substance satisfactory to A.I.D., a time-phased

implementation schedule for the remainder of 
the first
 
Project year through August 31, 1980;
 

7. 	 During the twelve-month periods commencing on August 31, 1980
 
1981, and 1982, respectively, the Borrower shall furnish to
 
A.I.D. in form and substance satisfactory to A.T.D., time­
phased "nplementation schedules for each such Lwelve-month 
period, each based on the results of the annual evaluation 
and annual audit of the Projct during the previous twelve­
month 	period;
 

8. 	 Borrower will pay salaries and international travel of 
overseas participant trainees; 

9. 	 Borrower will implement procedures for ensuring that 
participant trainees will return to their post for a 
period of time not less than twice the length of time 
spent in training; and 

0. Borrower will insure the availability of sufficient credit 
to small farmers so that they are firancially able to 
construct and operate ponds under the Project. 

F. Special Covenants for Project Grant Agreement 

GOJ, except as A.I.B. shall otherwise agree, -fhall covenant that: 

1. 	 Grantee will furnish to A.r.D. by August 31, 1979, in form 
and substance satisfactory to A.I.D., a time-phased imple­
mentation schedule for the remainder of the first Project 
year through August 31, 1980; 
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2. 	 During the twelve-month periods commencing on
 
August 3.1, 1980, 1981, and 1982, respectively, the
 
Grantee will furnish to A.I.D., in form and substance
 
satisfactory to A.I.D., time-phased implementation
 
schedules for each such twelve-month period, each
 
based on the results of the annual evaluation and annual
 
audit of the Project during the previous twelve-month
 
period;
 

3. 	 Grantee will pay salaries and international travel of
 
overseas participant trainees; and
 

4. 	 Prior to participant trainees'departure from Jamaica,
 
Grantee will implement procedures for ensuring that
 
participant trainees will return to their post for 
a
 
period of time not less than twice the length of time
 
spent in training.
 

G. Condition Precedent to Grant Disbursement
 

Unless A.I.D. shall otherwise agree in writing, prior to any
disbursement, or the issuance of any commitment document under 
the Project to finance training for the University of the West
 
Indies, the Grantee will furnish in 
form and substance satis­
factory to A.I.D., an agreement with the Universftv that the 
University will pay the salary and international travel for the 
participant trainee; a procedure for ensuring that 
the trainee
 
will return to work for the University for a period of time not 
less than twice the time spent in training, and the plans of the 
University for incorporation of freshwater fish culture into the 
University's curriculum both at the undergraduate and graduate 
level.
 

Si gna ture
 
Donor M. Lion
 

Director, USAIU/Jamaica

CLEARA\NCES :
 June 27, 197,
 
LAC/(;C:Robert Meigianit(in draf 
AGR:Kcimeth Ellis ., 
PROG; leniv ,Johnson 
CAP:Paul Wenger 'i 
A/DIR:Philip Schwab " 
CONT:Darrell Doi ey -7 
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and covenants and major conditons; togethbr with such other terms and 
conditions as A.I.D. may deem appropriate: 
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(d)c'l. '-lit 1!1(i, r the Piro jet to f lnan, i 11w d.ve o' r'll of 

<
ha 	 , I' f i kcji u in 1t.Iii W rm : ' t~Lit willit ,t: ,rion3, Boorrowr 
fuiini LII ir i(] 3:0,, :t3i; CLu ',' A . . ).:i an1,d :s'i3btN M i cI,13*n to 

(a) 	 eV:idellc' tha:tt su3fficiecnt land '. i building; for the 
Ian Itl hei. i'.n apq i 3(',I; andl 

etall and 
r'LoV'It i e or -C ":; I rut ion , 0op, i t 0(4 , and3(1 3 inlt.(Iinl[C'. 

(l) 	 a cl ,1 pl. ,uJ 1,ud',,: ior },uwi ('(33.<tstrui t ion, fac ] iiv 
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2. 	 Prior' to any disbursement, or the issuance of any 
comnitment document under the Project to finance 
the e:pansion of research and training facilities 
at TWicker,ham Park, the Borrower will furn:ish in 
form and substance stai-sfart ory to A.1.D.: 

(a) 	 evidence that: suffic.ient additiona] land has been 
acqu i red, and 

(b) 	 a detai led plan and bug(lnt for the construction: 
ope.ratlion, and rn~a ennec of an additional five 
acre; of research type pond;. 

3. 	 Prior to anmyndi sbur:m..ent, or the issuav,, of ;mnv con.­
nitnei t d (co ,'n t(und i 1r Pio.rct ,:rpondhe t" fin ' 
cns ,iu;vionin " .vr:;v area tle Bol]-y .fr::;I or "a:nds 

:1 €'[CflVi.T O~nn i ell.] (1 2' .i1 I.]i,. (1 ,.1) :,.COI,:Int 0lI .:11i.tIl)g'
enpeci 	 ( + . O in 1 1l, n 1the of p':r,, (i tie. ,i 	 iin;gil 

4. 	 P j (,) 'i ' :" . I ('CC ~ CCC: l o. a lly 
cvWMirli ni, I! Q VIA : Ot{ ilde,' A P:C Prlui( t' Api ' .l+ Lo 

.]1 ;i :n:: 1,; :.! .. : j I r I oVy 1I , .0. 

ovid(pli'' 1A '1. 1= 1 n.: u,,' a t: ,1! ,JN rti' ' 

w~ht'ii 	 ii"I2 1 INC 1 I P1 C1<c P( 	 i I I 2';'t I at AMdO 

E. Spenc:ia; Covnant , for 11 .' I Int A:i' V'"'I 

GO,], 	 euxc:pl anfA.1.11. :Atall otl,,rwinn(. n:?rp.p, :'laJI covenant tha:t: 

1. 	 .tal~i.icn IC as5:11 eI cn(ev. 2I ~ lo th.I 1'or wr .1' resul t ot 
Lhe(7w p*]ori v o . or!( icel.td, , and n>u. al-vr.tW rt il i:':. 	 lJak~ 

b "i o; Prj(.lwi]I 	 ll Ie i.d th. inn mC II ' :qitw d to by 

A. 	 .1D.; 

2 .	 ' l l , ,, ,, , f . , I,il i;r ,Od 

3. oi ;in ICC K K K" 	 /t(:, 	 t (i i , in", .'f ,' olp'' t , I,'t 
ior . ., ' 1 oIn, ,'" ; it t , nr'x," o 1 

3 -. i 	 i Il t 1. I i n - 1 n 'i t' o u I odIpo,Til I.f the h ultitr to! Pi;(,. iit ,: ,.sd ztvliio, y-lb } an'¢d( 

to coI+Lvr (t l'("utry' tnl ro.sir Pf !:I!{.' p(+;'[ lonn;; 
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4. 	 Funds accring to the Government of Jamaica from the 
farmers' share of ponc con:otruction costs will be paid 
to the Inland Fi;heries Unit to offset operating costs 
of pond coxnstrcti on eqipiment; 

5. 	 'The Ministrv of Fia arce will insure tLht adlequat budget 
allocati.ols for l'rojcCt Amlple.i;Contattj.,i , Jncludi nl' WndW; 
f]" \'( lf? MMUi_(lH1lCe and opeurating ,"oii beaII sts will] 
provide-.d in a t ime.ly Ynnu r coi s t nt x.ih .impl,,mnvta-
Lion schedu ., deve op,,d by t h lin u1ii a"hie e hrit;Un' 


6. 	 Borroweo fuiI a!' I.l by 31 1979,will :'i to A y , A n 
forma and uita nciei not i .l Vio Ia .l.).,l'v a l -ph. d 

impli .i tat ito M I .P AMf GI t"M :n o f t I f .at 

Project yar th ,tih,A i;i '1, 198(; 

7. 	 T)ur.iu -;thg ;.,I- p,: iwI At n t , ]I9:,0,Inii 
j 


] 98 . an , q1c'it\' l iv,Iv th F'l''.pwa fur:nishtM R it] 	 K aI r :shN.'A 1(, 

A.1 . . in Cl. :qI i :, 'M ini i i y I" A. I .D. , t : ­
p]has;udc W 1 Pk{';,v1:": M , .. h; t]' ,., m''+-:nouih~W : o. ;i t'." for ' su 

nLi ;,I:11 ' I 1 ii'urn'! l 'i,!",'{It1 	 I !"' ,,;' M 1 0, 

9. poriod' i- I . ! (: i t. dI i>5; fo107'ii;Ii 0li CtI lt l 

[ ]1 i~i I; i i nl t 

BI A I1 it v1 W a i i '..' i etarnNI in t rav ofim
I :, I , e .t .11atto i I ILi :1 I(ha t "cd a Y P s f i' U:) 

part i,iSaSA trinlit' 1, m'i to th,i r post for . 
p(10i,,exejf . I . :; n ag lot] ofla,- tless th i.' i ile, h IiNi. 
spou'lt 	 in t rA W PAi; ,on(] 

0 ~i~Bor,,' wil 1 i ur' theA. 1'.)l, ilitv of :suffic ,iet credit 
to).;N!.n p iforl 'ltl so they ; J nan ) e!]towr that av i llytl:.lW 

Ciotill:t i'll ' r I liltit. t.,a;tld ; liti r Prje'c' t. 

F. M 	 Ae' Yea C{ rut\lii (G1" A$1"fioi ti'l l 'vYi 

GO.], except an A.I.,1. Sahll othpi~wi:., ag,.-ve, .Fhnla] co\,n lan tha.'t: 

1. (;taut., will M C A~,;I-,A.1 .t, by Aug-us;t 31, 1979 , .inform, 
anld :bl]:l t k fooi':tor y 	 a€ 1.1mi itmplp-­!l ,' !i' / .] .D., -pha.',:tW 

t , nltin , :l,' , i"L.,,,:.[ dr of, thy. firn:t Projec'€tit;1 th 

yeni thit",41 A'nyus:t 31, 1980{; 
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2. 	 During the two]ve-monLh periods commencing on
 
August 31, J980, 198], and 1982, 
 respec tivcly, the 
Grantee will fui.n:ish to A.I.1)., in fc, rm ,and substance 
satisfactory to A..1). , t:ime-phased implemuntation 
schedules for e-a ch 5uch Iw.vN("-t1onll ppii] r od, each 
based on the resTult:s oif tih al111111]anVna i tla]onand annual. 
audiL of the ]'roject. dW)riii th( ;,rc':ious 1lvel --monthL 
period;
 

3. 	 Grantee will pay salar.ies aqd inulena Vi onllr V ,raveof 
overseas parFi c ipa t alnees; on,!a 

4. 	 Prior to p;Na lti .-ipan!l I. ,a.,s depa urttre f-oirb Jamailc: 
Grantee will impl 'i:t p, soedvrin foy ensuring that. 
parti cipant I rain.e; .. J ro turn to thY.r post for al 
per iod 	 of t. ilal le ss Ih1 :nL:U'ic hc length of ii(. 
spr t t ;)lg.in trai 

U.C'lsd .iVi D;*'t*' MJeii V ian,;yV l] i n priio: o anI,
 

S., ; . t' i ,o f 'I L 1 ', t 

Univ',r rs kv:''. w i. I tiw' , itl 1'. .. '+ F , i . I )i.!, i oi ., 1L tI a,v I f "r M e.il 

...., ," ,. " , ,' t i C ' /iiI w 
thit 

.) II:l;: , t. i ( [il'., .,p nil i n, z rn in; K q . ;iO t!",' p ,nnin of tilhe 

1.'i ' 11 o fl1, i v,; :; 'vi , .Iti .. , r] tii ,''i o] ;. P ; i [rc lfin, in.t Lf K 

S i gnI tu11 re 

June 2/, 
1979 
IA('/(( 	i ni.(t, I it 4lal Io- ) 

K: Ph i I i ,/11 
CO T: 1): -re I h. " " -'l 
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