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I.

PROJECT DESCRIPTION

A.

1.

Summarz-

The goals of the Fish Production System Development Project
are to increcase 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 Fisherics
Development Grant (532--0038) which established a knowledge
base for conducting freshwater fish production activities in
Jamaica and developed institutional capabilitics for the
production of fingerlings and the extension of fish farming
techniques to farmers. The project will be supported by the
U.8. Peace Corps which will provide Volunteers to help
train fisheriecs extension officers and facilitate a more
rapid cxpansion of the program during the take off phasc.

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 cxparsion of the
resecarch ponds at Twickenham Park from five to 10 acres:
iii) an annual production of 13 willion Finpeviives;

iv) the strengthening and expansion of the Inland Fisherics
Unit (IFU) with 116 new personncl assigned full tine, 24

of which will be at the professional level and will have
received formal and practical training in fish production;
v) the establishment -of in-country and Caribbcan Regional
fish production training progrvams which result in:

a. the training of 920 farmers in fish farming
through the 11U, Ministry of Agriculture
(MOA) 5

b. the training of up to Y0 extension agents, fish
farm managers, and professional fisherics
personnel from Jamaica and the greater Caribbean
arca veceive training through 1FU sponsored (annual)
regional workshop% 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 1280 farmers participating, with 1100 surface
acres of water in production and six million pounds of
fish produced annually by 1983,

To achicve these outputs the project will provide the
following inputs to the GO0J, JSA, and the UWI through
USATD Loan ($2,740,000)% and Grant ($1,367,000) funds for
the following:

a. 10 person-years of long-term technical ossistance
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
12 fisheries agents;

e. 30 vehicles for tvansporting fish, persoanel,
cequipment and supplies, 20 trailbikes for
fisheries extension agents; and three small
bulldozers for pond construction;

f£. Facd, fertilizer, cquipment 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 ¢urrency to U.S. currcency is USS1 = J$1.78
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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 G0J 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/worksheps for [ish farmers, extension agents,
fish farm managers, and professional fisheries
personnel,

The Peace Corps will provide 25 Volunteers to work with and
train counterparts as fisheries extension agents and

hatchery managers.

Budget Summary

The project will be dmplemented within four calendar
years of loan siguing. Total project costs are estimated
to be $5,965,000 of which AID will finance $4,107,000
(52,740,000 Loanl/and'$l,367,000 Grant) and the GOJ
$4,858,000. ALD and GOJ funds will be allocated as follows:

1/ Repayment 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 cxceed ten years.
Interest, to be paid in U.S. dollavrs, will commence
from date of first disbursement of the Loan at the rate
of (a) 2 percent per amum during the first ten years,
and (b) 3 percent per annum thercafter, on the outstanding
disbursed balance of the Loan and on any due and unpaid

interest accrued thercon,
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Table 1. Budget Summary
(U.s. $000)

AID '
Grant Loan GOJ Total
Technical Assistance
. 2/
Long Term 900 - 8= 908
Short Term 54 - - 54
Participant Training
Long Term 52 86 . 9 147
Short Term C - 84 37 121
Commodities
Vehicles 10 554 - 564
Equipment 30 211 - 241
Fertilizer & Feed - %00 - 900
Facility Improvement - 380 450 830
Salaries - — 1,480 1,480
Maintenance & Operation - - 1,656 1,656
Contingency 53 111 182 346
Inflation 268 414 1036 1,718
TOTAL 1,367 2,740 4,858 8,965

C. Rationale

Jamaica has always relied heavily on imports to mect
its food needs. For example, from 1973 to 1978, food imports
averaged $151 willion per year, 18,6 percent of all imports
for that period. These imports have contributed to the
serious balance of payment deficit which has risen {rom
$69 million in 1972 to $284 million in 1978. Resulting
from deficitsin locally produced food, Jamaica imported
40 million pounds of fish per year from 1968 to 1976, of
which 30 million pounds would be competitive with freshwater

2/ Goy contribution 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.

0f the 1.5 million acres designated as farm land in the
1978 GOJ Five Year Agricultural Scctor Plan, onc-third
is classified as marginal and/or unused. This under-
utilization of farm land is listed in the Five-Year Plan
as a major reason for poor production performance by the
agricultural sector, Freshwater fish production would
allow productive utilization of marginal and ruinate land.

Oon such land, small farmers with quarter—acre ponds
could casily producce 1,500 pounds of fish per year with
an investment of $430 in variable costs for freshwater
fish production. 'The net income from this production would
be $280/year, a substantial (22 percent) addition to the
average small five acre farm carnings of $1,300 in 1977.
sarnings from fish production would thus present an $1120
per acre income utilizing land which is currently not
in production as comparcd to the average per acre income .
of $260.

Tn addition to the food deficit, the foreign cxchange
shortage. poor land utilization, and low rural incomes,
Jamaica has a problem in the area of nutrition. Local and
regional nutritional surveys foecusing on the lower income
groups have uncovered. deficiencies, not only in the area
of the cverall cuergy (calerie) intake, where a 1974
gsurvey found the per capita ealoric consumption of the
poorest 70 percent of the population to fall short of the
FAO/VHO Recommended Daily Allowaunce {RDA) hy 206 poercent,
but also of the per capita protein intake of the same group
which falls short of the RDA by 14 percent.  Production of
freshwater fish will make available, cspecially to the rural
sector where Tish protein has traditionally not been available,
a supplemental source of protein which is highly price
competitive with existing sources such as poultry and legumes.

This project will also encourage Repional Coopcration
in the Caribbean by serving as a model for similar programs.
Other countries whiclh wish to initiate freshwater fisheries



D.

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

Stratepy

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 domestic food consumption at
satisfactory nutritional levels; (1) the reduction of
dependence on imports; (¢) ensuring optimal utilization of
land; (d) incrcasing rural income; and (e) expansion of
employment opportunities. In supporting thesc goals the
Mission's strategy cmphasizes helping small farmers on farms
of one to ten acres to achieve sustained increases in
production. Approximately 1020 small farms arc included
for inland fish production under this product. The project
also includes approximately 260 medium to large farms,
mainly cooperatives, to cnhance food production and foreign
exchange benefits.

Building on experience gained during the AlD-financed
Inland Fisheries Development Grant, the projeet will be
implewented by the IFU, 1t will strengthen IFU's capacity
to extend diuland {ish production to farmers on a national
basig and strengthen cducational institutions in providing
future technical expertise in aquaculture to both Jamaican
and Caribbean personnel. Participating farmers of all sizes
will reccive technical advice, training, fish fingerlings,
and small farmers will also receive assistance in pond
construction. ’

The Tish Preduction Systems Development Project will
further benefit from and contribute to several other USA1D--
GOJ development projects currently underway or in the plan-
ning stage. These projects are:

()  The $20 million Intcgrated Rural Development
Project is improving farming and living conditions
among, hillside small farmers living in scverely
eroded watershed areas.,

()  The $6.6 million Agricultural Planning Project
which will upgrade the MOA's capacity to



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 projeht 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 arcas. Of approximately 1280 farmers to
receive assistance in fish production, 1020 arve expected
to be small farmers located in the interior arcas and
characterized by an average farm size of five acres. Tarmor
beneficiaries will also include approximately 260 medium to
lavge farms, dincluded in the project to cnhance production and
foreign exchange bencfits.  About 74 percent of the large fish
farms will be cooperatives or government farms cowpriscd of
small and/or landless rural dvhabitants. Even "large"
individual Ffish farms will be modest in absolute terms with an
average of 30 acres of land and a three-acre pond.

Urban and rural consumers will also benelit through
increased, more dependable, lower priced supplies of fish.
Approximately 750 additional rural and urban dwellers will
be employcd in producing, processing, packaging, and mavketing
of [ish. ¥his vepresents, over the life of the project,

513,500 person-days of new cmployment., By the end of the project,

employment amounting to 195,000 person-days per annum will be
generated.,  Finally, the people of the Caribbean Revpion will
benefit through the cestablishment of aquaculture in their
respective countrics as a result of the institutionilization of
the aquaculture curriculum at JSA and the UWI.

Backpround

Jamaica has a long history of marine fishing activity; and
fish, is a traditional staple of the Jamaican diet, Jamaica's
marine fishing activity has been mainly based on canoe [ishing
because of a very narrow continental shelf and the relatively



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 ycars, 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 stcadily declining. As a result of these conditions and
the apparent limitation for increased marine fish exploitation
of the i fertile Caribbean, Jemaica has turned to the develop-~
ment of an inland fish productinn program to help meet its
demand for fish products.

1. MHistory of Fish Farming

The history of fish farming in Jamaica is rather brief.
In the carly 1950s, the Fisheries Division introduced Tilapia
mossambica, an African perch that was being widely recommended
and distributed for fish culture in the tropics, as a pond
fish for the purpose of providng a source of fish to the people
living in the interior of Jamaica. Through a small-scale
research and breeding program, the fish was stocked in most
of the country's rivers and ponds, and today they arc considered
a major "native" species. No fish hushandry developed until
the initiotion of the GOJ/USATD Inland Fisherics Developrent
Project in 1977,

2. Current Status of Fish Farming

The I¥U was created in 1977 to foster the development
within the GO0J of the jnstitutionalcapacity and technical
expertise to design and implement a nation-wide fish production
program.

The IFU received grant funded USAID project support in
FY1977-79 to determine the technical and cconomic feasibility
of freshwater fish production in Jamiaca. This support cnabled
IFU to develop central office and support facilities at
Twickenham Park, 12 miles west of Kingston. The Inland
Fisheries staff presently numbers 44, of which 12 are pro-
fessionals; in addition, two U.S. advisors and one Peace Corps
Voluntecr are assigned to the staff. Three of the professional
staff have completed overscas training in aquaculture and three
more are still abroad but arc expected back by August 1979,

The current annual operating budget of the IFU is $340,000,
At Twickenham Park, there are now: a service building with office,
laboratory and space for equipment storage; 69 small ponds
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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/trainces.

In addition, 100 acres of land 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 arc
under construction. Production of fingerlings has now shifted
from Twickenham Pavk to Mitchell Town and this has freed the
Twickenham Park facilities to do more adaptive research and
training. ) .

ITU has also developed an extension program using seven of
the professional staff members and one U.S. extension advisor;
approximately 50 farmers have taken up fish farming as of
May 1979. 'The initial cxpansion cflort has provided the
basis for cvaluating the reception and ecconomic success of
fish farming among different types of Ffarmers in south central
Jamaica. The reception and cconomic success, cven by small
farmers with limited resources, have been favourable. Detailed
information on production costs has been gathered from these
farmers and cight production models are presented in Amnex |,

The results of this carly extension and production of fort
have been encouraging.,  The €0J has demonstrated strong support
for and interest in expanding fish production. There is a high
level of dnterest shown by farmers (wore farmers requesting
IFU support than the Unit can provide) due to the bhenefit/cost
ratio of 3.5:1 for average small farmers.

As manifested by its budgetary and personnel decisions,
the GOJ has cxpressed strong support for this project and the
development of a fish farmiry industry. The Fish Productien
Systems Bevelopment Project will support an integiated system
of production and will create lasting fdnstitutions that will
continue to function after project support ends.

3. Other Donor Assjstnngg

A further indication of the favor with which f[reshwater
fish farming is vicwed is shown by the $440,000 1DB loan
(signed in May 1979) to the Urban Development Corporation
(Unc), for the purpose of establishing conmercial fish farms on
marginal lands controlled by UDC. Technical assistance in
designing aud con ructing the fish farms as well as brood stocl
for establishing [ingerling production will be provided by the
Inland Fisheries Unit. No major freshwater projects are in
progress or anticipated by other donor agencics. However,
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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.
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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. A
senior technical advisor will be with the project for four

-years and work at the nationzl policy level. Two cxtension

advisors will cach be with the project for three years
working at the regional level. o

The senior technical advisor will have his office at the
Twickenham Park facility and be a counterpart to the director
of the IFU. e will serve as team leader for the technical
services contract, and as liuison between G0J, USAID, and
Peace Corps, MNe will design and assist in the implomentatdion
of rescarch activities, organize and participate in training
of TFU personnel, tecach formal courses in aquaculture at
JSA and UWI, and advise on the selcetion of overseas training
participants, The senior technical advisor is sche wiled
for four years to insure the Fimely planaing, coordination
and implementation of the projoct's activitics,

The two extension advisors will serve as counterparts to
the Regional Fisheries Extension Officers dn the eastern and
western regions. The advisors will assist and teach pond
surveying and design, preparation of detailed nanagement
plans for fish production in individual farm pond, and
preparation of literature (extension bulletins) for use in
aquaculture extension. They will be responsible for training
parish fishery extension specialists,

During the first year of the project, there will bhe one
extension advisor who will work in the castern region because
it will take a year before the western regional staflf and
facilities are in place sufficiently to warrant the use of
a full time foreign technician.

At the end of year three, the extension advisor will
no longer be neceded in the eastern region. By this time
IFU persounel will have been trained to perform the work
in this region.

The second extension advisor will be assigned to the
western region in year two through the ceud of the project to
provide the expevtise to develop the extension program in
that region. The U.S. advisors will help maintain program



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 fingerlii s production and
extension work, they will undergo spccial in-service training
at Twickenham Park assisted by specialists brought in on
a short-term basis from the U.S. under the Grant. A total
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 1982 and will consist of 36 professional fisheries officers
and 124 laborers, clericalstaff, pond operators, and drivers.
The professionals will be recruited whencver possible from
among graduates of the UWI Faculty of Science located in
Kingston or the JSA located at Twickenham Park near the 1FU
facilities. Neither school offers formal training in
aquaculture although the JSA has started an clective course
in fish farming taught by TFU stafl.

The GOJ puts a high priorvity on the rapid expansion of fish
culture. To facilitate this expansion they have requested
the Peace Corps to assist the IFU by providing Voluntcers
to work as counterparts to the Jamaican staff during the
three to four years it will take to build its compuetency.
Over the life of the project, 25 PCVs will be assigned as
counterparts to JFU staff mainly in the arca of exteasion and
hatchery management. The GO0J will contribute $8,000 to
Peace Corps to help support these Volunteers. Other Volunteer
training and support costs will be provided under the Peace
Corps budget.

The Peace Corps has agreed to recruit Volunteers who
have college level courses in limmology or fisheries
biology. The Volunteers will undergo nine wveeks' rraining
in fish culture at the University of Oklahoma or an
equivalent program before arviving in Jamaica. Their
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 facilities 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
maintainimg recerds cof requests for fingerling for stocking
from the extension staff and for maintaining adequate fingerling
production to mect 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 cmphasis 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 becn
budgeted under technical services for a U.S. consultant vho will

assist in a mid-term project evaluation.

Timing of technical assistance is shown in the following charts:

Long~term Technical Assistance 79 80| 81 62| 83

Senior Technical Advisors

Extension Advisors (Eastern)

Extension Adviscrs (Western)

Short—term Technicol Assistance 791_80) 81] 821 83

Formal In-Country Training (9pm)

Evaluation (1pm) -
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Pcace Corps Volunteers ' 79| 80 81| 82| 83

PCVs (8)

PCVs (8)

PCVs (9)

Training $268,000)
AID - Loan $170,000; Grant $52,000; Total $222,000.
GOJ - $46,000.

The project will provide in-scrvice training for 27.-new
hatchery and extension staff members of ITU 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 advigors assigned to IFU. In addition,
further training in the U.S. will be nceessary for carcer
fishery officers to give them the tochnical mnd theoretical
skills and knowledpe to manage a complaesw cquaculture program.
This project will provide 12 months of training in aquacul tuve
for a rescarch/training officer; 14 month: training with specialiy
in aquaculture extension for two regionat extension spocialists
and 24 months training in aquaculture for a regional production/
extension of ficer. Tn addition, 12 fishery extension agents will
be sent on a rotational basis to a 15-wedt special Aquaculture
Training Program for foreign biologists cifered cach March to
July at Auburn Unijversity.in Alabama, or mn equivalent program.
The training program at Auburn, offered @t the request of, and
funded by, AID, is designed to  give theotetical and practical
instruction in fish culturc including visits to various U.S. fish
farming activities. The program explaine the U.S. Cooperative
iztension and Agricultural Experiment Stoeion system using the
U.S. integrated catfish farming industey o an example.  The
ATD contribution to this training will be $170,000,

The GOJ agreces to pay international tsavel and salaries of
the trainces, which amounts to $46,000.

The ITU staff and long-term technical advisors will be used
to teach courses in pond management and production techniques to
farmers, in addition to their other dutics.
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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 curricuwlum consisting of
Introduction to Fish Culture, Pond Management, and Aquaculture
Extension Methods will be developed at JSA. The project wili
provide 15 months of training in aquaculture, fisheries
extension and economics to two JSA staff members te supply the
expertise nceded to implement the new curriculum. While the
JSA staff members are on study lceave, the long-term advisors
and IFU staff will provide the teaching necds at JSA.

The need also exists for trained people above the level
given at JSA; conscquently, additional support ($12,000) is
provided under the Grant to give ninc months of postdoctoral
training to one faculty member of UWL. 'This person will study
freshwater fish culture in the U.S. and then incorporate
this matevial into the curriculum both at the undergraduate and
graduate level at UWI. The person would also be qualificd to
supervise graduate regsearch in freshwater fish eulture as well
and will be encouraged to link into the research program at
Twickenham Pavk,

The JSA and UMI faculty members will be required to agree 'o
return to their respective institutions for a period of time noi
less than twice the length of their overscas training.

The JSA and the UWI both enrell students {rom other Cariblican
countries besides Jamaica; to the extent that other countries
in the region need trained people din fish culture, they nav
send them to these schools,  The cmrrent JSA enreollment is
about 450 of which 35 com¢ from other Caribbean and African
countrics. The Zoology Department at the UBWL has 40 {inal
year students working toward the B.S. degree, of which 12
(four non-Jamaicans) ave in the fisherics-marine biolopy
specialty.  CGrant funde will be used to support the development
ol aquaculturc curvicula at these schools because of the
potential repional benefits which will stem from these
activitices.
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Timing of the training activities is shown in the following chart:

79 80 81 82. 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 Member TI

UWI Faculty Member

Short-Term Training

4 Extension Agents
4 Extension Agents
2 Extension Agents

2 Extension Agents

In-Country Training

Formal - ITU - - - - - - -

On~the~Job -~ TFU

Farmer Training R B
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Construction of Facilities - ($830,000)

AID - Loan $380,000; Grant $--; Total $380,000
C0J - $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 the western region. The estimated budget for these
activities is $380,000. The upgraded hatchery facilities
will provide the IFU with the basic infrastructure to produc
13 million fingerlings annually. This capacity will be more
than sufficient to cover the need for fingerlings during the
life of the project. It will also.allow continued expansion
of fish production after the end of the project without the
necd for the GOJ to expand the TFU facilities.

Upgrading the rescarch facility at Twickenham Park by
additional ponds will provide the IFU with the capacity to
investigate nuw species and conduct practical rescarch on
feeding and stoclking rates, mixed sex culture, and polyculturc.

As an incentive to encourage fish production by small
farmers (10 acrecs or less) the G0J will share half the cost
of their pond construction. This assistancce will be in the
form of providing a bulldozcer and operator through the 1¥U to
construct ponds. Each regional facility will have a nond
construction team cquipped with a bulldozer and ecquipnent Lo
transport it. This team will survey pond sites aud design
and construct ponds.

The total immediate cost to the GOJ of small farmer poud
construction will be $420,000, Hall of this cost will be in
the form of an outright GO Grant of scrvices to the small
farmers and the other half wilil be repaid by the farmers out
of their operational profits, as discussed in the Financial
Analysis below, Another $30,000 will be expended by the GOJ
on project facilities.
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Commodities ($1,705,000;
AID - Loan $1,665,000; Grént $40,000
G0J - $--

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 facilitics in the following manner.

The Twickenham Park research aund training facility will receive
two station wagons and a van to provide trangportation 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 earry 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 rescrve set up for their replacement,

The two hatchery facilities will cach receive a small farm
tractor to do light pond maintenance and hauling, and a two-ton
truck for transporting fingerlings to farmers' ponds. The western
regional facility will receive a station wagon and a pickup for
transporting the feed, fertilizer, and chemicals necded for the
daily operation of a hatchery. The western facility will aleo
receive a troiler for the farm tractor.

The regional and parish extension of ficers will be provided
with pickups to haul pond surveying cquipment and sampling nets
when they visit farmers' ponds.,  These officers may also assist
small farmers in very remote arvcas by hauling feed or fertilizer
for them. A total of 18 pickups, nine for each region, will be
needed.

The project provides for ten two-man extension contact Lteams,
made up of an extension agent and a PCV counterpart, te visit small
farmers for the purpose of explaining fish farming and to encourage
them to participate. These teams will also make follow-up visits
to farmers who ave raising fish to answer questions and advise
them on proper methodology, Scecondary roads and trails leading
to farms arve generally rvough and little scrvaed by public transporta-
tion. In order to keep costs to o minimum and still have the
mobility nceded, the extension contact team members will be pro-
vided with trailbikes. The estimated cost for 20 trailbikes of
approximately 125 ce size is $20,000.

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. The details of these proccedures are
shown in Annex J.
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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 cxpected 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 feced manufacturers will be used to support the project in a
manncer jointly agreced upon by USATD and the GOJ.

At regular intervals the IFU will review the project's
needs for feed, fertilizer, and scine material and provide
the Bank of Jamaica with a projection of the supplics needed for
the next six months,

The future success of the 1fU will depend on the continuing
supply of well trained professional fisheries officers.  The UVIY
and JSA could supply these people if an agquaculture curriculum
were cstablished at these schools,  To stimulate the vapid development
of such curricula the project provides Grant funds to these two
institutions fortraining facilitics and the pucchase of equipnent
and supplics neceseary to teach courses in aguaculture.  These
two institutions also serve o Regional training function and it is
expected that students [rom other Caribbean countries will take
advantage of the aquaculture courses of fered,

The TFU will need to purchasce a number of commoditics such as
scines, tanks (or hauling [ingerlings, agitators, dip nets, labora-
tory ecquipment, surveying cquipment, and chemicals for the operatior
of the rescarch and training facility and the two hatcheries. The
project provides $211,000 for the purchasce of this cquipment.
Detailed cquipment lists are provided in Amex G,

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

1979 | 1980 | 1981 | 1982 | 1983

Autos

Pickups

Vans

Trucks

Bulldozers

Tractors (farm)

Trailer (for farm
tractor)

Trailbikes

Fish Handling —
Equipment

Teed & Fertilizer — e — —

ERERE
e

=1~
|

.

2

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

AID - Loan --; Grant --;
GOJ - $3,136,000

During the life of the project, the staff of the IFU will
increase from 44 to 160 peeple. The GOJ will contribute

+$1,480,000 to cover the salaries for these people, and will

contribute $1,0656,000 for operation and maintenance of
facilitics, cquipment and vehicles.  The Government's contri-
butions to congtruction, commodities, technical assistance and
troining have been shown in carlier sections of this paper.

Timing for personnel hiving and the GOJ's contribution to
operation and maintenance are shown in the following chart.



- 21 -

Personnel 79 80 81 82 83
1. Professional Fisheries :

Officers 2 3 1
2., Extension Personnel 4 9 7
3. Labor, Clerical,

Drivers 3 420, 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) the ability of farmers to learn anc of extension personnel
to teach the methodology involved in fish farming. Other important
questions dealing with markéting, credit and the institutionalizatior
of aquaculture curricula arc also addressed.

1. Tish Preduction Techniqués

Fish production at the farm lecvel begins when a farmer
expresses an interest in adding fish culture to his regular
farming activities. Information on fish culturo 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. Intercsted farmers will be visited by a
fisheries extension specialist wvho will discuss in detail the
fish production program, and answer questions about fish pro-
duction. If the farmer is still interested in fish farming,
the extension officer will return to survey the available land
and conduct s0il tests to determine if pond construction is
feasible. In determining pond construction feasibility, the
extension officer must take into consideration the soil type,
water availability and source, and whether the pond is to be
hand dug, excavated by machine, or if a simple dike across an
existing watervay is adequate. 1f soil samples from the proposed
pond site indicate a sandy type soil, the farmer will be dis—
couraged from pursuing any further pond development activities.
Assuming the soil samples indicate a good clay scil, the extension
officer will develop a pond design and detniled cost/return estimate
with the farmer.

¢

The cost/return estimate will be caleulated on one of
several production techniques available te the farmer. A farmer
can clect an intensive production pacrage which involves feed
and fertilizer, or a less intensive package involving only
fertilizer. If a farmer has some other Lype of livestock,
such as chickens or cattle, he may 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 inorgenic 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 borrowing money, the number and
size of installments nceded 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 holdiug, 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 live, and

c) he can get one guarantor to co-sign the loan
agreement. :

Farmers with holdings of from five to twventy-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. lLarger farwmers
of twenty-five acres or more, can obtain credit through regular
-eredit 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 cncouraging small farmers to take
up fish farming, the MOA has instituted a policy of cost sharing
for pond construction. Thd MOA, through the TFU, will pay approx-
imately 50% of the cost of pond construction by providing a
bulldozer and operator. Larger farmers arc expected to arrange {or
pond construction by local contractors, but will continuce to
receive all extension/training assistance offered by the IFU on
the same terms as the smaller farmers.

Once the pond is constructed, filled with wvater, 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 I1FU.

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

weeks to help maintain good water quality and sample the fish
to determine if they are growing at the normal rate. If weight
gains arc 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 Toom 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. Tarmers who have a readily available
source of water may construct ponds which can be drained at
harvest time, others may have elected to scine 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
usc them for home consumption and sell small quantities to neigh-
bors  and higglers. The farmer and the extension specialist
will decide when to harvest the fish. When a time is set, the
farmer and the,cxtension 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 quantitics,
the extension specialist will show him how to use fish traps and
cast nets., Tarmers harvesting larse quantities of fish will be
instructed in the use of pond seincs and may usc IFU equipment
for the first crop if the farmer requests it.

All farmers will also be instructed in construction
and usc of live boxes. Bagically, 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 and doesn't arrive on harvest day. The ITU
extension specialist will keep local and regional fish buyers
advised of the farmers in the area who have fish to 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 fced,
fertilizer and fingerlings. Before a new production cycle, the

b
small middlemen (usually women) who buy agricultural produce

exclusively for re-sale.



- 25 -

farmer and extension agent will discuss again the type of
production package the farmer chooses and, using the cxperience
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 Tilapia mogsambica ac the principal culture species is
based on its local availability. This species, along with carp,
is one of the most widely disperscd 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 arc no better systems
of fish culture available than are being advocated and tested in
Jamaica.

As with any production technology, there is a constant
flow of new ideas that need to be tested. The Twickaenham Park
facilities, though rather modest oven as expanded under this
project, will provide the capability to test and evaluate pro-
mising new methods of fish culture. The recent acquisition of
grass carp and the planned acquisition of common carp for testing
in polyculture systems with tilapia ave cxamples of adaptive
research capability within the Inland Fisheries Unit.  The rech-
nology of fish culture is evolving rapidly and this research
capability is cssential if obsolescence is to be avoided and
new techniques are to be wade available to farmers.

It is cexpected that the 1FU, UWT and JSA will arrange
to have access to the latest bhasic rescarch in aquaculture which
could be adapted to Jamnican conditions during the life of the
project. The grant will provide lunds for the acquisition of
scientific journals and papers dealing with fresh water fish
production.

Fish farming can be practiczd at various leovels of
intensity with yields expected to increase as management and
inputs increase.  The kinds and awmounts of fish, feeds, and
fertilizer used in a fish pond are the mijor variables deter-
mining f{ish production within the biclogical limits of the
system.  Productivity is also proportional to surface arca 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 ratioof 1:3 are raised together
in brood ponds. When the baby fish are 1% to 2% inches long,
the ponds are seined and the small [ish are manually sexed.

The females are used to stock additional .rood 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 incrcased number of fish pords 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 castern region
of the country.

The recommended stocking rate is 6,000 fingerlings
per cycle per acre, and farmers will stock at least twice per
year. Fingerling production currently is 100,000 males per
acve 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 will
meet any immediate need for fingeclings and if capacity is
underutilized, extra ponds will be used for production demon-
strations in support of the extension cffort. A similar facility
is planned for the western region and will have comparabla
fingerling production capacity.

By 1983 there arc scheduled to be 1,100 acres of fish
ponds in production requiring 13 million fingerlings for stocking.
Farmers, sugar cstates, and large government sponsored fish
farming schemes, such as the UDC, which have 20 acres of ponds
or more, will be encouraged to produce their own fingerlings.

It is estimated that for cach 8.3 acres of fish ponds, one acre
of brood ponds will be needed.  The IFU estimatoes 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 fingerlings produced by TTU to five million
per vear. This will allow ITFU to continue expansion of the

fish production program without having to build any ncew hatchery
facilities for some timc to come.
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4. TFertilizer 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

tong of TSP in Kingston would cost, at cu.rent prices, approximately
$55,000. Tish yields of 2,000-3,000 1bs. per acre arc obtainable
with careful management. and heavy fertilization (at the rate of

400 1bs TSP/acrc/year) at a fertilizer cost of approximately
$.02/1b. of fish producecd.

Supplemental feeding of fish to provide grcater yields
than would be generated by fertilizers alonc is also possible.
The amount of increased yiclds 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 287 protein feed,
Using an 18 percent protein ford mix at $.10 per pound, we
currently produce one pound of fish, at $.48/1b., for cvery 1.5
pounds of feed. Past exporience conlirms, under identical tech-
nology, that if a feed mix of 28 pereent protein at $.15/1b. is
used, the conversion vatio is onc pound of fish for ore pound of
feed. The marginal returns from cither [ced ave cquivelent. A
return of $.43 for onc pound of [ish can be penerated by either
investing $.15 for 1.5 pounds of 18 percent protein feed mix or
investing $.15 for onc pound of 28 percent protein feed mix.
Thercfore, both in macro terms of foreign exchange savines for the
country and in micvo terms of input decisions of the farmer, the
cconomic results are equivalent.

Average annual fish pond yiclds using combined fceeds
and fertilizers of about 6,000 1bs./acre are reasonable based on
past cxpericnce and results reported from other parts of the
world. Under close to optimum conditions at Mitchell Town, vields
have reached 14,000 pounds per acre per year,

Informal contacts with the major animal feed milling
companics in Jamaica indicate that they are working at less than
full capacity and could casily produce an incrcasced volume Lo
supply the needs of fish producers as a result of this project,
provided basic ingredients are available. 7The millers indicate
that there are no current local surpluses of feed ingredients
and that all the ingredients or a ready-milled feed would nced
to be dimported. 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 1lbs./acre/year) would nced to be

imported each year at a current cost of approximately $750,000.

" This would represent a substantial increaseé in the volume of
animal feeds being imported and would consume foreign exchange,
the ramifications of which are discussed in the financial analysis
section. In 1976 a total of 7.7 million pounds of animal fceds
were imported at a cost of $1.2 million. TFish feed requires

more protein than other animal feeds and would not be an economical
substitutce to be diverted into other uses. This project provides
assurance that the necessarvy inputs for {.sh production activities
will be available on a timely basis. These assurances will come
from two project activities. TFirst the IFU will provide the GOJ
with a semi-annual list of required commoditices (feed, fertilizer,
sc¢ine material) necessary for effective fish production. Second,
loan funds will be made available through the project for the
importation of thesc commoditics.

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

5. Management Capability

There will nced to be careful coordination by Inland
Fisheries to insure that proper items are identified and available
on a timely basis. The amounts of fertilizers and feeds needed
to support {ish pond use will depend on the intensity of management
applied by the various farmers.

Provision has also been made in the project to train
the new technical people who will be needed in the Inland Tishervics
program. Several of t'e nceded people have already been identificd
among the soon-to-graduate’ class at the Jamaica School of Agriculture.
The Inland Fisherics Twickenham Park [acility is located very
near to the Jamaica School of Agriculture. Students in fisheries
courses at the school may, thercefore, casily use the facilitices
at the fisheries station for their practical training.

6. Credit Availability

Based on current expevience, approximately 85 percent of
farmers taking up fish production will need credit for pond construc-
tion, feed and fertilizer, or both. There exists in Jamaica a
number of credit 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 Recommendaticns,"”" discusses these
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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 (SSTDP).

The Crop Lien Program, administered by the MOA, provides
credit to farmers with no more than five acres of land. To
qualify, the farmers must not be in arrears in any other credit
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
five to twenty-five acre size is through the SSFDP administered
by the Jamaica Development Bank. This program was launched 1in
1969 to improve the productivity of small scale farming in
Jamaica. To qualify for credit through the 55¥DP, the farmer
must have clear title to his land and the farm must be able to
gencrate a net anmual income of at least J$2,400. The interest
on $SFDP loans is 7 percent, and the minimum which can be borrowed
is J$1,400.

At present there are 115 PCBs scattered throughout the
Island with 130,000 members. These banks are owned by the local
people through small individual share holdings. Membership is not
restricted by size of farm, although in general the members arc
mrinly small and medimm sized farmers whoe subscribe to shares of
J$2 cach to build up the share capital of the bank. This paid-up
share capital of the PCBs is then utilized to provide small,
generally consumpt ion-oricnted loans for the members at an interest
rate of about 10 percent. The PChs also augment their loanablo
funds by borrowing from the Agricultural Credit Board.

Larper farmers (over twenty-{ive acres) will be expectled
to usc the regular commerainl sources of credit at an intervest rate
of 11 percent. The extension specialist will advise cach participating
farmer of the available sources of credit and will develop a
cost-return model for cach farm which cas be included with the
application for a lean. In the case of darmers applying for Crop
Lien loans, the extension specialist will assist the farmer in
filling out the application. Crop Licn foan applicat ions must
also be approved by the fisherics extension specialist.

A high percentage of arvrears has plagucd the Crop Lien
Program in the past because of lack of tmaining en the part of
extension personnel to accurately determine cosl/returns and
because farmers have not had an incentiwve to pay back their
loans. The Fish Production Development Iroject will train
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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 arc at present designing a
comprehensive marketing project aimed at improving efficiency in
distribution and sclling of locally produced commodities. The
Marketing Project will provide technical assistance and training in
the speciality area of fish marketing.  The Marvketing Project
will also provide for regional sub-terminal markets which have
cold storage and packaging facilitics. In as much as the stream-
Lining of the distribution facilities and the increase in fish
production will take place concomitantly, there is no need for a
marketing component within the Fish Production Systems Developmont
Project.

The decision not to include a formal marvketing component
is supported by experience with small scale fish production.
Small {farmers at some dif tance from large metropolitan centers
have been successful at velling their fish to higglers and
directly to ncighboirs. Farmers nearer to the urban centers
sell either to higplers or to lavge wholesalers such as the
Agricultural Marketing Covporation (AMC). At present the com-
“bination of higglers and larger vholesalers/retailers process
and distribute approximately §,000 tons of fresh [ish annually,
which is over two and a half times the projccted output of this
project.  The large wvholesalers and cold storage companies, such
as Jamaica Trozen Foods, arce currently operating at below capacity
and have cxpressed willingness to buy tiiapia. The 1FU will
continue to work with these narketing outlets to kecp them
apprised of fresh fish availability. TFU will also gear its
extension activitics toward the processors' requirements for
certain sized [ish.

B. Administrative Feasibi

1. Ministry of Agriculture

The Ministry of Agriculture as the implementing wgent will
be responsible, through its Production and Extension Division, for
the overall administrative and policy direction of the project. This
responsibility will include coordination with the Ministry of the
Public Scervice for assignment of persounel and coordination with
the Ministry of Finance for providing counterpart {inancing for the variou
project activities and facilitating the importation of commoditics
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procured under the Loan.

Liaison between the Ministry of Agriculture and the
Ministries of Finance and the Public Service nceds 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) Production Extension Department

The Production and Extension Department of the Ministry
of Agriculture was established in 1976 to facilitate and stimulate
in-country agricultural production to offset the import restric-
tions imposed by the Coverament as a means of reducing forcign
exchange expenditures.

This Department is divectly responsible for administering
the GOJ's land reform program (Project Land Leasce), the Crop Lein
Program, various international donor programs such as the World
Bank Tirst Rural Developrent Project, and The Scetherlands Water
Tank' Construction Project, as well as the Netional Lxtension
Scervice and the Inland Fisheries Unit.

The Department is composced of a multi-disciplinary temm
of staff of high calibre, ecach being responsible to maintain contact
with the regional staff operating in his area to provide technical
backstopping and monitoring. Tt has the adwinistrative flexibility
to act promptly, and it has been given a semi-ontonomous admipis—
trative status cnabling it to exccute poliey defined by the Ministry
as cffectively as possible.

The use of the Crop Lien Progran, o program of low interest
loansto small farmers for the purchase of aericultural inputs, hag -
Leen approved by the Procaction and Tmtension Division for use by
favmers dintercsted in becoming involved in fish culture. These
loans will be administered by the existing Regional and Parish
Office staff of the Department and have been structured so that
the payback period is five years instead of the normal one year.

Farmers elccting to use the Crop Lien Program will receive
credit in kind, such as fertilizer, feed, and harvesting cquipment
(scines).

Presently, the Crop Lien Program provides approximately
JS10 million per year as eredit to small farmers. The default
rate for this evedit is high, but the Ministry of Agriculture is in
the process of instituting better scrocning criteria to ensure
that farmers are better "risks."
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b) 1Inland 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 faciliti.s
are in the Fastern Region. 1In 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 fourtcen person dormitory/training facility at Twickenham Park.
These activities are funded by the GOJ 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/rescarch facility site at Ferris Cross in
the Western Region. The 1979-80 GOJ 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 1FU will directly control all projecc activities
such as training, supcrvision of pond construction and fingerling
production, and transportation. The present Inland Fisherices
staff handles these activities efficiently for the Fastern Reyion.
The additional inputs of the proposcd project (technical assistance,
training, cquipment) will allow the TFU 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
projcct implementation. T
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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 insti-
tution 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 aquzculture
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 staticas at
several locations on the Island and has developed plans with
the IFU to utilize its freshwater research facilities at Twickenham
Park to conduct rescarch in aquaculture.

The UWI will offer degree level training, both undergraduate
and graduate, and research in aquaculture, thus providing a source
of professional level technicians for the continual 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 supply
the nucleus of an aquaculture program 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 relation 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 collected from the fish ponds
currently in operation and current local fish prices, ecight
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$8.73 and J$1.50 per pound f?pcnding 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 basced on the following
considerations:

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

1 . . < . .

—/Farmers ir the country's interior can sell fish at a much higher
price than those near the coastal towns, as the latter must
compete with marine products.
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domestic production ranging between US$14 and
US$19 million a vear during the 1974-79 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 oal » $6 million
in 1977 (see Table 2). This decline is not
atttributable to an increase in domestic
production. ’

«
(¢) Tish 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 imported 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) TFinally, domestic fishpond production will displace
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 dimport requirement of 13,350 tons
in that year. Thus, there will Eyntinue to be an ample
market for the project's output.=

2. Beno! t/Cost Ratios

We have calculated the net rate of return (or benefit/cost
ratio) for two classes of farming operations: "large" farms
(twenty acroes or move) including cooperatives and government
farms, gyd "small and intermediate'" farms (less than twenty
acres) .~ The calculations arve presented in models 1 through 8

~l—/In the absence of the proposed project, import requirements in 1985
would be about 17,450 tons (sce Table 2). Deducting the projected
production from this project (4,100 tons in Table 4) leaves a net
import requirement of 13,350 tons.

Z/For purposes of this analysi$, small farmers are those with less than
ten acres, while intermediate farmers have between ten and twenty.

This classification is on the basis of total size of farm, not fishpond
size.
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FISH IMPORTS, 1973-i985

Cod (a,b) Mackerel (a,c Other (d,e) Total

Year Metric Metric Metric Metric
Tons Us$000 Tons US$000 Tons US$000 Tons UsS$000
Historical Data |
1973 4306 5513.6 3052 1427.1 10200 8125.7 17558 15066.4
1974 2821 5406.8 3145 2032.1 8300 10207.5 14266 17646.4
1975 264i ) 4745.6 4036 3480.9 I 8851 10622.9 15528 18849.3
1976 : 2016 5134.9 4665 3783.2 6009 5455.2 13690 14373.3
' 1977 827 1904.0 1406 1739.1 2286 2371.0 4519 6014.1
1978 3107 4806 7938 13851
Projected Requirements
1979 - 3144 7973.2 4864 4611.1 8049 8338.8 16057 20923.1
1980 3188 8084.8 4932 4675.5 3161 8454.8 16281 21215.1
1981 3233 | 8198.9 5001 4740.9 8276 8573.9 16510 21513.7
1982 3278 8313.0 5071 4807.3 8392 8694.1 16741 21814.4
1983 3324 8429.7 5142 4874.6 8509 8815.3 16975 22119.6
1984 3370 8546.3 5214 4942.9 8628 8938.6 17212 22427.8
1985 3417 8665.5 5287 5012.1 8749 9064.0 17453 22741.6

(a)
(b)
(c)

(d)
(e)

1973-76: Statistical Yearbook of Jamaica, 1977; for 1978: source is unpublished data from MOAj; projections
1979-85 used 1976 figures as basec. then increased at an annual rate of 1.4%. '

1973-76 = Current J$ converted at J$1 = US$1.10; 1977 Current J$1 = US.80, 1979-85 volume multiplied by constant
1979 price of codfish USS$1.15 (US$2535/comn).

1973-76 & 1977: Same as (b); 1979-85 Constant 1979 unit price of USS.43 (US$948/ton).

Projections for 1979-85 were made by taking average of 1974-76 as base and incréasing it at 1.4% annual rate.
1973-76 & 1977 calculated as in (b). 1979-85 calculated using 1979 unit price of USS.47 (US$1036/ton).

_6€_



Model 1: Average Model - Large Farmer
- ° o Production Based on Feed & Fertilizer
[« I o U ™o ]
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1 2 3 4 5 6 7 8 g 10 11 12 13 14 15
1}11.5 6,000 |1710 189 900 75 564 25 0 3463] 6,000 1bs. x $0.85 = $5,1001} 1637 1475
2 . 0 3463 1637 1328
3 0 3463 1637 1197
4 ' 0 | 3463 1637 - 1078
Y 4 5441 4006 1093 649
6 0] 3463 1637 875 }
. i £~
7 - 0 3463 1637 © 788 ?
8 0 3463 1637 710
9 _ ) 0 3463 1637 640
10 | 23621 5825 -725 -255
11 0] 3463 1637 519
12 0 3463 1637 468
13 0 3463 i 1637 422
14 0 3463 1637 380
b d v v v v < < W
15 5441 4007 1093 1 228
ANNUAL PRODU.CTION CO0OSTS ANNUAL BENEFITS 10,502
1.0 Acreage Initial Outlay J$3,500 -
3 Crops per year Total Discounted

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$0.19/1b. Subsequent feed costs are
determined by the total production (pounds) multiplied by the conversion
factor multiplied by J$0.19, or column 1l x column 1l 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$0.15/1b.

<

5/The stocking rate cost equals column 5 (rate/ac) divided by the acreage
of the pond multiplied by J$0.05/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 swaller fish selling at a
lower price. The net returns for the two methods are approximately the
same,

6/Cests 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 actual 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.

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

iﬁ/Total revenue less total cocst (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
pound of fish. Column 2 shows the number oi pounds of fish produced
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 usad
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 1l 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
model 1 is presented in the footnotes to the table.

The summation of the discounted cash flow (column 25)
comes to J$10,502. Since the initial capital outlay was J$3,500,
the bencfit/cost ratio is a very favorable 3.0 to l. The Internal
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'" conditioms,

which imply a level of production attainable with modest

technical qualifications. With good extension services and

the benefit of experience, the "average' outpunt 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 1-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 between,).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 1-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

1 , . o as
—/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 1979-83 arve cresented 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 by1 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 most of the output
is unavoidable.

1/

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

PROJECTED NET INCOME FROM FISHPOND OPERATION,

1979-

85

"YEAR

1979
1980
1981
1982
1983
1984

1985

LARGE FARMERS AND GOJ OPERATED:FARMS SMALL & INTERMEDIATE FARMERS
(20 Acres or More) (Less tuan 20 Acres)
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
20 9,900 198,000 80 460 36,800 234,000
60 9,900 594,000 240 460 110,400 704,400
120 9,900 1,188,000 480 460 220,800} 1,408,809
184 9,900 1,821,600 736 460 338,560/ 2,160, 160
256 9,900 2,534,400 1,024 460 471,040} 3,005,440
282 9,900 2,791,800 1,126 460 517,960) 3,309,760
310 9,900 3,069,000 1,239 460 569,94013,638,940
TOTAL - 1979-85 12,196,800 2,265,50Q14,462,300

The above projections are based on

by intensive fertilization
assumptions:

(D

by small farmers and

80% of the ponds and 20% of the a

and feediug, with the following

creage will be operated
about 20% of the ponds and 80% of the

acreage will be operated by large farmers and the GOJ;

(2)

acres with an annual net income/acre of JS$2,000;

(3)

the average pond size for small farmers will be 0.23

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

as explained above.

of scale

production supported
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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
1s 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 constitute 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 exchauge is made available for the importation of
fertilizer, seines, 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$!
equals JS$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 supplementarv 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 Production| Less. Projected Value of” .{ Potential Foreign
/ MetriE/Tons 3/ Imported Inputs for Project— Exchange Savings
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 | 946 551 1247.6 63.8 1183.8
1983 11299 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 §139.4 , 416.2 7723.2
1/

2/
3/

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

90% of gross weight to allow for discard of viscera, gills, ectc.

Assuming an average landed cost price of imported fish (that compete with the domesti
variety) of US$.665 per pound (=US$1466/metric ton). This figure wes arrived at

by taking the weighted average of the following current (April 1979) landed cost
prices:

Cod _ USS1.15/1b.
Mackerel .43
Other 47

These weighted with the relative import values of these three categorics over 1975-77.

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
miscellancous .02

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

fROJECTED FOREIGN EXCHANGE SAVINGS

FROM FISHPOND PRODUCTION WITH SUPPLEMENTARY FEED IMPORTS

2/
3/
4/

follows:

Projected Fishpond Froduction | Less Projected Value of / Potential Fereign
1/ HetE}c Tons 3/ Imported Inputs for Project— Exchange Savings
YEAR Gross— Net— US $000~ (UsS $000) (3)-(4)
(1) (2) (3) (45 (5)
1979 136 122 178.9 56.5 122.4
1980 565 509 746,2 235.7 510.5
1981 1650 1485 2177.0 687.8 1489,2
1982 2208 2041 2992.1 945.0 2047.1
1983 3052 2747 4027.1 1271.9 2755.2
1984 3357 3022 4430,2 1317.6 3112.6
1985 | 3693 3324 4873.0 1539.0 3334.0
TOTAL 1979-85 19424.5 6053.5 13371.0
1/

Projected on the assumption of supplementary feed impofts to maximize output.
90% of gross weight to allow for discard of viscera, gills, etc.
Same as footnote 3 of Table 3,

Based on a net cost of imported inputs per pound of fish of J$.36, broken down as

Feed J$.30 (18% protein)
Fertilizer .02
Seines, cages
& chemicals .02
Gasoline &
miscellaneous .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 USS$8.5 million
over the previous alternative. Note that the ratio of foreign
exchange generated to foreign excg?nge 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$.665 a pound)
1s a multiple of the price of feed (US$.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 establist ad that there is a substantial
demand for fish at this time that is not met by domestic pro-
duction. This is borne out btoth by the substantial volume of
imports and by the fact that any fish that reaches distribution
centers is sold immediately. 1In 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 trend 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 coefficient 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

Y US$21,166 over USS6,685 (Table 4)



- 5] -

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 away from higher priced milk, meat, beef and fish toward
lowerpriced 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 teef.

b) Impact of Increased Fish Supplv on Prices

The increase in fish supplies from fishponds is not
likely to have a significant adverse effect on the profitability
of the project. 1In 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
2ffect 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 -1.5,percent for animal protein in the case of
low income countries.— In the case of Jamaica (a middle income
country), the price clasticity coefficient may be somewhat lower,
perhaps in the range of -1 to ~1.3 percent. This means that a
decline of 1 percent in the price of fish could be expected to
increase the quantity demanded by 1 to 1.2 percent, thus of.:etting,
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 Sahel); 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

John W. Mellor, "The Economics of Agricultural Development,' Cornell
University Press, 1966, page 72.



take into account fooq distributiop and hence the actual
food consumption by various groups., Local and regiona]
Nutritiongl Surveys focusing on the lower income Broups

Lo a 1974 survey, the Per capits energy Consumption of the
Poorest 70 Percent of the Population yag found to fall

short of the RDA by 26 Percent; whije the per capitag Protein
intake of the same 8roup fallg short of ‘the RDA by 14 percent.~/

bPercent of the reference Standai-g weight for age and could

be classifieg as having Some degree o7 malnutrition, dccording

to the Gomey classification of Nutritiona] Status, Qf the

group, 31.1 Percent had g4 weight for age between 75 and 89

Percent of thpe reference Standard, apq could be saiq to be

mildly Mmalnourighed (first degree malnutrition); a further
Percent weye moderately malnourighed (second degree mal-

Nutrition); and 0,9 Percent haq 4 weight for age beloy

60 percent of the reference Standard ang could be clasiified

as severely malnourigheq (third degree malnutrition),né

Some CeXpertg challenge the assumption thar children
in the Gomez 1 category (with 4 weight for age between 75 itnd
89 Percent of the reference Standard) should ‘pe classifieq
as ”malnourished” since abour g Percent of 4 ”hcalthy” popu-
lation Usually fa114 in this Category, angd feel thar inclusjion
of the Gomey I category Exaggerates the Proportion classified
as malnourighed in the Population,

An alternative method to the Gomoz classification of
nutritiona} status is to use the 80 bercent of the standard
in the Harvayrd reference valucs for weight for age as the lower
limit of normality, i.e., o assume that children that fa1;
short of 8p bPercent of the referencoe Standard weight for age
should pbe classifieg as malnourished., By this more conservative
classification, 14.3 percent oijhc children jp the sample
are malnourishoeq (sce Table 6) .2 e conclude that the
degree of malnourishmcnt in children of less than five vearg
of age is ar least 14 bereent, ang could go ;g high ag
39 percent if Gomez 1 childron are included ip the "malnourished”

category,
T
2 Nationg] Planning Ageney, "Five~Yoqr Development Plan, 1978-gon PE. XV,

2 This study, ag et unpublishe and restricted, ig by the Nutrition Unit,
Ministry of Heateh & Environmengn ) Control., 1¢ is entitled, "prage
Repore of a Survey ip Jiamaica, March 28~June 23, 1978 on the Nutritiona]
Status of Vulnerabie Groups in Jamaica, 1978,"  The quotation jg from p,5
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Table ¢

UNDERNOURISHMENT AS MEASURED BY WEIGHT

IN RELATION TO THE WEIGHT FOR AGE REFERENCE STANDARD

(In children of lecss than five years of -age)

Percent of Standard Weight Peréent of Children in Sample‘
for Age Reference
Under 607 (severe malnourishment) 0.9%
60-697 (serious) 2.8%
70-79% (below normal) 10.6%
TOTAL under 80%%* 14,3%

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

30URCE: Condensed from Nutrition Unit, Ministry of lealth & Fnvironmental
Control, "The Nutritional Status of Vulnerable Groups in Jamaica,
1978," 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 ang/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 witho:
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 1bid, 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 cxpenditures are
aralyzed 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 financial 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 preserts guidelines for
ensuring this annual allotment by the GCJ. The 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 deptreciation is required to ensure that equipment
and vehicles will be maintained at a level to continue the
project. Contingency and inflation costs wce added separately
to arrive at current replacement costs.

Personnel and administrative support costs naturally
increasc as the IFU staff increases from 44 to 1€) 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
small 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.Ss. $000)
U.S. CONTRIBUTION FY1979 FY1980 FY1981 FY1982 FY1983 TOTAL
Grant:
Technical Assistance
long Term - 180 270 270 180 900
Short Term - 18 24 6 6 S4
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 Trhining
Long Term (66 pm) 32 15 39 - - 86
Short Term (6Q pm) - 28 28 14 14 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 9 111
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
Coutingency (57) 6 33 45 49 49 182
Inflation (107 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 Project Year Project Year
of Project + 1 + 2
SALARIES 392 392 392
OPERATION & MAINTENANCE
Facilities 311 311 311
Equipment 37 37 37
Vehicles 238 2382/ 2383/
Sub-Total:, 978 978 978
Contingency , 49 49 49
Inflation (10% Compounded
from base year 1979) 454 597 75
TOTAL 1,481 1,624 1,782

a/

=" Does not include depreciation.
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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

of ficer 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 administrgtive support for
a national fish production system can also be maintained and
the 10 percent increase in small farmer ponds provided 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 ecxperience from implementing the project. With the exception
of inflation, the total IFU annual operating budget 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
gencrated by the project (sec Table 10) can, however, be used to
cover part of these costs. During the project, GOJ budget costs
could also be partially offsect 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 cconomic costs of the project.

2. GOJ Offsct Revenues

Table 10 indicates the net operating costs of the TFU
to the G0J. This table indicates that the project will gencrate
cost offsctting revenue to the GOJ of ($1.2 million and after
the life of the project, $297,000 plus inflation, annually.)
These funds can be 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 FY1981 FY1982 FY1983 TOT.:
1. Technical Assistancel/ 1 2 2 2 1
2. Salaries (fringe benefits, travel, .
overtime, etc. @ 15%) 58 279 359 392 392 1,48
3. Operational Cost of Facilities '
(electricity, feed, fertilizer, chemicals,
miscellaneous supplies, tools) 30 172 267 311 311 1,0
: 2
4. Fish Handling Equipment—/ - - - - - -
5. Inventory on hand 30 30 - 202 221 34 %
6. New Purchases - 172 19 13 7 *
7. Cumulative Purchase Value (Line 5 + 6) 30 202 221 234 241 %
8. Depreciation (20% of Line 7) 6 40 44 47 48 18
9. Book Value (Line 7 Minus Line 8) 24 162 177 187 193 w
10.  Repair & Maintengyce (12% of Line 7) 4 24 27 28 29 11.
11. Operational Cost— (20% of Cost of Pumps) 2_ 7 11 13 14 4
12, Subtotal (Lines 8, 10, & 11) 12 71 82 88 91 34
13. Vehicles
4. Inventory on H?nd 41 41 445 535 585
15. New Purchases™ - 404 90 50 10
16, Cumulative Purchase Value (Lines 14 + 15) 41 445 535 585 595 *
17. Depreciation (20% of Line 16) B 89 107 117 119 440
18.  Book Value (Line 16 winus Line 17) 33 356 428 468 476 W
19. Repair & Maintenance (20% of Line 16) 8 89 107 117 119 440
20, Operational Cost (20% of Line 16) 8 89 107 117 119 44¢
21, Subtoral (Lincs 17, 19 & 20) 24 267 321 351 357 1,320
22.  International Travel & Study (Training) - 11 23 6 6 4¢
23. Subtotal (Lines 1, 2, 3, 12, 21, & 22) 125 802 1,054 1,150 1,158 4,28
24, Contingency (5% of Line 23) 6 40 53 58 58 2I°
25i Inflation (10% compounded) - 80 221 381 537 1,21
20. TOTAL 131 922 1,328 1,589 1,753 5,72

%

Funding for Peace Corps Volunteer technical assistance.
D

To be purchased with USAID project Loan funds.

Operating cost is for operation of pumps only,

Non-add items



- 60 -

Table 10
GOJ NET OPERATING BUDGETl/
($000)
FY 79 | 80-81 | 81-82 |.82-83 | 83-84 | FX0deCt | g, g5 | 85-86
Total

1. Total GOJ Operating

Costs (Table 3) 131 922 1328 1589 1753 5723 1220 2112
2. Revenue from Pond

Construction - 46 51 56 61 214 068 74
3. Fingerling/Food

Fish Sales 104 238 237 234 208 1021 229 252
4. Net GOJ Operating

Costs 27 664 1090 1371 1569 4488 1623 1786

Both operating costs and revenue reflect a 10% inflation rate compounded from 1979.
At the end of the project, in real terms, the operating costs are $1,027,000.
Revenues from pond construction are $42,000, and revenue from fish sales is )
$142,000. These amounts arc expected to remain constant, in real terms, for the
first five years after project completion.
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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 represcnt 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 carrency generated in
this manner could be used to offset a portion of the project
local costs.

It is estimated that these inputs will cost approxi-
mately $1.5 million in 1985 and will generate a $13.4 million
foreign exchange savings (Table 5). Assuming a 10 percent
‘merease per annum in fishpond construction after the end of
ti.. 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 needed for other budget items such as repair parts, fuel and
other related items.

The calculations assume a degrece of correlation between
increased inland fish production and a corresponding decreasc
~in fish imports, although some of the increased fish production
will go for nutritional improvement. Establishment of covenants
in the Loan Agrcement that require the €C0J to provide sufficient
foreign exchange to cover projected production needs are recom-—
mended to ensure sufficient exchange to support the national fish
production program. Although the incentives exist for the GOJ
to make foreign exchange available for importation of {ish
productiem inputs, the scrious 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 cnsure adequate lines of financing for the program.
This project incorporates various clements to facilitate repayment
of loans. Among the more important are:

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

(2y IFU will refuse to scll 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 servizing. 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 iutensive (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 suppert is gradual during the
life of the project and is based upon building inland fisheries
production capabilicy. Sources of revenues from fish produc-
tion activitir~ and sales of U.S. purchased commodities have
becen identificu to offset the projected recurring expenses of
an expanding inland fish 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 items. Finally, mechanisms for providing both
the foreign exchange costs and direct costs of the GO. 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 socio-cultural patterns which
facilitate or constrain 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 sizeable waiting list of
farmers wanting fingerlings and technical assistance. A number
of factors are rclated to its acceptability. The majority of
farms are under five acres, and farmers prefer to diversify
cropping patterns to cnsurce a steady ycar-round income; small
livestock are kept for the same purpose. TFish 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 are 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 sceks to augment farm incomes,
and provides cconomic activity for women in small farm houscholds.
Maintenance costs to the farmer are low, both in cash and time
and offer no conflict to the farmer's other agricultural activitices
Of great importance is the fact that fish farming is handled
similarly to poultry, but is perceived as having less risk.
Farmers whose ceducational level is low, indicate a high level
of motivation to fish culture, particularly becausec they do not
feel they have to undergo extensive training in ncew skills.

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

I'ilapia differs significantly in size and color from
marine fish; however, this investigation found that Tilapia
mossambica is prepared and caten in the same way as marine

fish and has a high level of acceptability in Jamaica.
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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 so¢ial units and
innovations achieve long-term impact through conmunity-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 mutually supportive system.

There are no reasons to believe that these aspects
cannot be successfully handled. The findings noted in 1 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 bebavior of the
individual small farmer. -

3. Role of Women

Women play an increasingly important role in the
agricultural scctor in Jamaica. The 1977 Labor Force Survey
indicates that the percentage of female participation in
agriculture has increascd steadily since 1975. 1In 1975, women
made up 1l4.6 percent of the agricultural labor force and this
figure rose to 7.6 percent in 1977.

Small farm houscholds view fish farming as similar
to other small livestock (chickens, goats, etc.) rearing
activities which are traditionally the responsibility of the
farm women. 1t is assumed that if there is an adult female
member of the houschold of the 1,020 swmall farms participating
in the project she will be actively involved in fish farming
activities.
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In addition, women comprise 827% of the small market.ng
middlemen called "higglers" who will be primarily responsible
for marketing fish in the rural arcas. 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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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
procurement plans, issuance of IFBs, and initiation of training
activities. The CPI description is shown in Table 1l.

Table 11

CPI DESCRIPTION

6/79 Project Agreements signed

7/79  Procurement waivers forwarded to Waéhington
Long Term T.A. contract signed
First group of PCVs assigned to project

8/79 JSA long-term training participant departs

10/79 Procurement which received above waiveré initaited
All Conditions Precedent met

T.A. arrives (Team Leader/Senior Technical Advisor and
Extension Advisor - LEastern Region)

IFU training initiatied
PCVs trained
11/79 TFBs for ecquipment and vehicles issued

Contracting for expansion of Twickenham Park and Western Region
support facility initiated

Nine new IFU personnel hired - total of 56 people on board
12/79 Project extension activities initiated
IFU fish production training for farmers initiated

12/79 First and sccond IFU long~term training participants depart.
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UWI long-term training participant departs
Expansion of Twickenham Park facility complete
Vehicles/equipment arrive

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

Extension activities expanded in Eastern Region

IFU Regional and local fish production workshop

First group of IFU short-term training participants depart
x

Sixty-five new IFU pefsonnel‘hired ~ 121 people now on board

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

T.A. arrives (Extension Advisor - Western Region)
IFU fish production training for farmers
Second group of PCVs assigned to project

Construction of Twickenham Park facility and sccond support
facility complete

First year evaluation/audit

Annual implementation plan for second project year prepared
First group of IFU short-term traiﬁing participants return
Third IFU long-term training participant departs

PCVs trained

IFBs issucd for additional vehicles, equipment and commoditic
Extension activities catablished - Western Region

IFU fish production training for farmers

IFU fish production training for farmers

First IFU long-term training participant returns

JSA lceng-term training participant returns
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UWI long-term training participant returns

Additional vehicles/equipment arrive

Expanded fisheries extension activities

IFU Regional and local fish production workshop

Second group of IFU short-term training participants

Second IFU long-term training participant returns

Twenty-eight new IFU personnel hired - {49 people now on board

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

IFU fish production training

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

Second year evaluation/audit

Annual implementation plan for third project year

Second group of IFU short-term training p;rticipants returns
Fourth IFU long-term training participant departs

PCVs trained

IFBs issued for additional vehicles, equipment and commodities
Expanded fisheries extension activities

IFU fish production training

IFU fish production training

Third TFU long~term training participant returns
Vehicles/equipment arrive

Expanded fisheries extension activities

IFU Regional and local fish production workshop

Third group of IFU short-term training participants departs
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65. 6/82 1IFU 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

63. 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 1IFBs issued for miscellancous equipment;and supplies
72, Expanded fisheries cxténsion activities

73. IFU fish production training

74. 12/82 IFU fish production training

75. Fourth IFU long-term training participant returns
76. 1/83 FEquipment 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
8l. 7/83 Fourth year audit
82. 8/83 PACD

83. 12/83 Final evaluation
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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 1TVU;
coordinate necessary Mission Project backstopping;
and prepare and present monthly progress reports
to the USAID Mission.

b) The Capital Development and Program Office will be
responsible for overall project monitorjing; 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 repulations and will ensure
that adequate financial control methods are followed
by Iru.

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 AID 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 procurement of project goods and services will
be undertaken by the Ministry of Agriculture, 1FU rather than
by AID. AlD will assist IFU in procurcment through the
issuance of an Implementation Letter detailing procurcnent
procedures, through periodic Mission consultation, and through
the provision of pre-project 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 of such
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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 cec) 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. ELEvaluation

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. FEvaluations
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 gathercd under the research
component of the ecarlicr Tnland Fisheries Development Project.

As scveral major project activities are initiated
in the projeet's first year, the first evaluation shall focus
primarily on the timely implementation of the project. The
second and more comprchensive evaluation is cupected to take
two to three weeks and shall include representatives from
USATD/Jamaica, AID/Washington, and GOJ, and contracted
technical assistance contract institutions. At that time,
Twickenham Parle will have been expanded and renovated, the
regional centers constructed, TFU and JSA 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 suggust possible revisions
in the project's implementation and goals. Four months after
the PACL, the final review will take place te 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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CONDITIONS, COVENANTS, ANL NEGOTIATING STATUS

On May 14, 1979, the Ministry of Agriculture submitted
a Project Profile for formal GOJ review and approval. Approval
of the Project Frefile and a request for Assistance is
expected before the end of June, 1979. Proposed Covenants
and Conditions Precedent to Disbursement are in Annex 1,
Project Authorization and Request for Allotment of Funds.
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SIDERATIONS

ial Environmental Examination (IEE) has been
ashington and received a negative determination
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PROJECT DESIGN Si.MARY
Logical Framew:.rk

FISH PRODUCTION SYSTEM DEVELOPMENT

532-0059

Annex A

Life of Project:

From FY 1979 to FY 1983

Total U.S. Funding: -$3,825,000
Date Prepared: June 15, 1979

SJARRATIVE SUMMARY

OBJECTIVELY VERIFIABLE INDICATORS

MEANS OF VERIFICATION

IMPORTANT ASSUMPTIONS

Project Purpose:

To develop the capacity of
Government of Jamaica
institutions to

increase fish production
throughout the couatry.

Te establish freshwater
fish farming as a viable
farming activity
islandwide.

Conditions that will indicate
burpose has been achieved:

nd of Starus.

160 IFU personnel on board by
1983 with 36 professionals;

1280 farmers participating

in fish production by end
of project with 1020 small
farmers averaging 3000

1bs. per acre;

260 other Government/private
sector facilities averaging

6000 lbs/acre.

1100 surface acres of water

in production.

Farm income from fish farming

is sufficient to repay principal
and interest on loans and farmers
use credit in a rational manner.

MOA, IFU, and BOJ
records and reports;
Project reports: Site
visits; JSA and UWI
records; credit
institution records.

Assumptions for
achieving purpose:
Adequate supplies of
fertilizer, feed and.
materials (seines, wire,
etc.) available from
established suppliers.




PROJECT DESIGN SUMMARY
Logical Framework

Annex A
Life of Project:

From FY 1979 to FY 1983
Total U.S.

Funding:

$3,825,000

Project Title & Number: FISH PRODUCTION SYSTEM DEVELOPHENT 532-0059 Date Prepared: June 15, 1979
VARBATIVE SUMMARY { OBJECTIVELY VERIITABLE INDICATORS MEANS OF VERIFICATION IMPORTANT ASSUMPTIONS
Prozram or Scctor Goal: The | Mcasures of Goal Achievement:

broader objective to which

this project contributes:

a) Increase food produc-
tion.

Subgozls:

b) Reduce foreign exchange
drain of food imports.

" ¢) Increase income and
employment and improve
nutritien in rural
areas.

d) Establish the founda-
tion for a regional
training program in
fish production.

a) Production of inland fish
increased from 300,000 1lbs. in
1979 te 1,245,000 1lbs.
3,639,000 lbs. in 1981, to
5,000,000 1bs. in 1932, to
6.000,000 in 1983. Voliume of
locally preduced fish distributed
increased from near 300,000 1lbs.
in 1979 to 6 million 1lbs. in
18383;

b) Foreign exchange cavings
increased from $122,000 to
$42,755 million in 1983.

c) Average annual net income

of small farmers (5 acres or
less) increased by 227 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 UWI and JSA.

in 1930, to

MOA, IFU, Bank of Jamaica
(B0J) UWL and JSA records and
reports; Project reports and
surveys; farm plans,
production, processing and
distribution records.

Assumptions for

Achieving Goal Targets:

Distribution system
operates 60 extension
agents, fish {arm
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.
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Project Title & Number: FISH PRODUCTION SYSTEM DEVELOPMENT 532-0059 Date P

f Project:

Y 1979 to FY 1983

U.S. Funding: $3,825,000
repared: June 15, 1979

SARRATIVE SUMMARY

OBJECTIVELY VERIFIABLE INDICATORS |

MEANS OF VERIFICATION

IMPORTANT ASSUMPTIONS

Inputs: (See Budget Summary,

Table 1, page 4)

Other: Peace Corps Volun-
teers

Implementation Target (Type and
Quantitv:

90 m LT technical assistance,

12 m ST technical assistance;

105 m LT training,

60 m ST training;

Equipment (vehicles & fish handl—
ing) and commodities (fertilizer
and feed) procured and operationall
Research ponds expanded from 5 to
16 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

MOA, IFU, and BOJ records and
reports;

Annual budget submission and

congressional presentations.

Inputs supplied in a
timely manner.
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PROJECT DESIGN SUMMARY
Logical Framework

FISH PRODUCTION SYSTEM DEVELOPMENT

532-0059

Life of Project:
From FY 1979 to FY 1983
Total U.S. Funding:
Date Prepared:

$3,825,000
June 15, 1979

NARRATIVE SUMMARY

OBJECTIVELY VERIFIABLE INDICATORS

MEANS OF VERIFICATILON

1MPORTANT ASSUMPTIONS

Qutputs:

Farmers trained;

IFU personnel trained;
Regional (Caribbean) person-
nel trained;

Fish produced.

Q.
Magnitude of OQutputs:

920 farmers receive training in
fish production (230 m);

2060 farmers receive technical
assistance;

4 iFU staff receive LT training
(66 m);

12 IFU staff receive ST training
(30 m);

1 UWI faculty receive LT trainingj
50 students receive training in
fish culture at JSA and UWI--
curricule established at both in-
stitutions by end of project;

13 million fingerlings produced/
annum by 1982;

6 million 1lbs. of fish produced/
annum by end of project.

MOA, IFU and BOJ records and

reports;
Project reports;
Site visits.

Assumptions for achievin,
Vutputs:

Adequate credit for fish
pond construction (c¢.g.,
Crop Lien loans);

People are available and
can be identified for
training;

There is no attrition of
trained personnel and fa:
mers before 1984. °
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I T R T TS [ Y et - ; s
COLW--dw[yIOQuIcu\ rcies o nmeet training, technical assistance and supply
the cost of conirectuz’ and cther the bulk of litie )
services, and 1(%1“. currencies owned e bu .O’ comm(')c1 Les. .
by the 1.5 are us Lo 1ees the cost 9) The GOJ is contributing well over half ¢
07 cGrirac: enc ot sorvices. total cost and virtually all of the loca
¢ Y
. currency cost of the project; the US doe-
10. Does tne ULS. own ercess ¢ ) . .
FOrT10r Corronicy nc. 1% SC. weil arrenac. not own any Jamaican currency.
MEente nave reen nade for its reiegoe? 10) No.
T ISA T4, Axe e FAL {unds fex FY 78 boine 1)) Mo.
wsCa A Al Tuedced {0 conttuwel, eroaaio,
miintadn, ot dupple fued fvs, ane necfear
POWSALLALT OECT an E200mint fen coopetas

B. FUNDING

1

2ion

cinen

CriTorlh

19
Loty o Ane Undded Stoter and
A

ORIl

triteria

ievelcorernt bucistance freinct

a. FILn Sec
[rtent ic

TR TR T AR

tively dnviive the roer i oeny,
by eyiengine acrees 10 20 at tocel
Tevel, inzrcasine detov-iriensive pro-
duction. ciiaedtnn iresioont out fror
cities to cmall townc and rurel areas,
and (b} nelr develos

[4
(S
1S

espegiel iy bt to
aseiss ryveloand
themseives taward e -

Approximately 1024 small farmers will benef.

as direct participants in the project throu
use of marginal land to construct fish pond
Farmers will receive training, technical
assistance and construction support in fish
culture which is expected to raise small
farmer incomes.


http:deveic:-.nt

Annex B

Part ] ol Page 3 of 6
THANDL, MEMO NG, CrFLITIVE DATYTL Pib!;bok
AID HANDBOOK 3, App 5C 3:22 April 12, 1978 5C(2)=-3

b. FAA Sec. 103, 103A, 104, 105, 106,
107. Is assistance being made available:
[include only applicable paragraph --
.e.0.,a, b, etc. -- which corresponds to
source of funds used. If more than one
fund source is used for project, include
relevant paragraph for each fund source. ]

(1) [103] for aariculture, rural develop-
ment or nutrition; if so, extent to
which activity is specifically
designed to increaso productivity
and income of rural poor; [103A4]
if for agricultural research, is
full account, taken of needs of small
farmers;

12) [104] for population planning or
health; if so, extent te¢ which
activity extends low-cost, integrated
delivery systens te provide health
and family planning services, .
especially to rural areas and poor;

(3) [105) for education, pubiic admin-
istration, or huran resources
development; if s¢, extent te which
activity strenctnere norfornal
education, rakes Tormal edutation
more relevent, ccnozially for rure)
familics and urber poor, or
strenglhens mausoeront cepebility
of institutions crubling the puor to
participete in deviicprent;

(4) [106] Tor technical assistance,
enerqgy, rescarch, reconsiruction,
and selected dovidopiont probiera,
if so, extent activity is:

{a) technical couneration and deyelop-
ment, especiaily with U5, private

and voluntary, or recionzl and inter-
national develer ant, arsanivzatione,

(b) to help alleviete eneray proab-len;

(c) rvesearch inte, and eveluation of
eeonomic Coveler snt progevaps gnd
technigues;

{d) reconstruction after naturel or
mantade disaster;

(e) Tor special develosment problem,
and to enable proner wiilizetion of
earlier U.S. infrastructure, etc.,
assistance;

(f) for proarars of urban development,
especially small lator-intensive
enterprises, rarketing systems, and
financial or olher institutions to
help urban powr participate in
economic and social develepment,

Approximately 1024 small farmers will
participate in the project through small

farm fish culture thus increasing small
farmer incomes.

N/i

N/i

N/?
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(5) [107) by grants for coordinated
private effort to develop and
disseminate intermediate technologies
gppropriate for developing countries.

c. FA
recirient country willing to contribute
funds to the proiect, end in whetl ranner
hat or will it provide zcsurances thet it
will provide gt lezst 239 of 4ne costs of
the program, preject, o
recnect t0 wnich the assi
furrisned (or has the letier cest-shering
recuirenent heon weived for @ "relatively
leasi-develcvad” country)?

N0(a); Sec. z08(e). Is the

Will arant capital
sursed for project over
1f so, hes dustifi-

te Lonurens been e g

c' .
wnicr

tituiiong,
OGRS 1ng foanTry!
imereying aveflanils

novi i the countryy [T g
;

n
des1Ines 10 et e {ouniry s ey
needss {5) cther jrportant arece of

elinh3c™ICc, us

WY e

8l wliticat, end oz
rent, inziudine Grdusirvy 7
Unions, cotneiratives, anc
ACCnCiess Lrarsnortatien e
tion, plenning anc pul s
urtar dovelopment, snd e
existing Jaws: or (]

into the recip;ent coun

ECONITY,

trteny
Tariyiular

tFotne

Dol ded ey .

peorte of tre countevs ute ¢

country's Anteliectual ressries i
«

1

encosradc Inc ilutional doveicnmaeny,
t
-

and syrports civic edetelinr ono training
ir shidls recurrer for ¢ffertive tartici-
Setion 1 coverttantal anc peiitical

¢
Procetees e3sential w0 self-governnent

“

N/A

Jamaica is contributing over 25% of
total project costs.

N/A

U.S. assistance to Jamaica places emphasis ¢
encouraging the ecconomic, social, and politi
institutions required for a democratic socic
A major objective of this project is to stre.
then GOJ institutions. Extension scrvices
and training made available to farn owners ..
their spouses should enable them to uparade
their standard of living through increased
production. Women share a large portion of
participate actively in the national cconom,
especially in agricultural production and
marketing of crops.

This program will provide inputs and servie.
for developnent of Inland Fisherices Unit (II
Ministry of Agriculturc in order to provi-e
IFU with trained personnel and essential

services when AID assistance has trnrminated.
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USRI

RS INIGOR

and -(PI.

g:01i-13) anc -TET
r BSOndb]“ promse of

&
con1r1bUL1nc Lo the deveicmment: 7

13

it

Sec,

ECONLmIC resqur » Or 10 tne dincrease cf
productive cacsz 1es anc self-spustazining
econoiric prowthy ¢ of educetions] or ’
Gther instituticors directec trware snCial
progress?  le ti relatec Lo anc consisg-
tent witr. ctiner ’(V€70>w-n. acuivities,

11 [a)

End wili it court reciieie
long-renze o e hne gneg wrpioct
Leper provigs 3 anc cerzlusicor
on &n ectivity’ iCoand telnnical

soundness?

h.

Infg

effe astrsiance o UL S. fzonomy,
wiin ference 10 greac of guh-
stan SUTDIUT, end thyLangy o
which DCITIeS &hd 2ssictance

gre Turnisned An & mrnner corcictens wier

inproving or
of -pavimente

it Criterie

a. FA Sec. Z0Y(biil). infcreetion
anc CONCIus 1cn o evellatility of {inanc-
inc fror otner frep-world SLITCes,

including vrivate sourcec witnir U6,

b. Fer Sy ricer-
raticr ang corciy recity o
the Countiry tr wisa; L e lugine
rézsenativroce o Ll orerEngo Ly
ana (2) : ¢ leralie
{uncer 3 : y

lerdine

c. I

raae o

Inc e

NG, 000 s ' aul :
ar appiication for osuce funac her
with @usurenios Lo indicere <o funag
will be used noan ecanomizaliy and

2] o -
Seund rannore

tachnically

G. FALE e, 7 . Loes proiest raver
cescrive now AL e R R ST R Y
COURT Y 'S Liener L Mvaiici ens tabine
IRLG @LCOuUnt The Country % nuen and

material rescurcos reguirerents and
relationsnip tetermer ultirate ohiectives
of the project end overall economic
doveioorent?

Does

srding e U8, talance-

Aanex B
T Page‘S of~6-— -~

o re e e ot
b2le

crraloll,

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 ATID, the GOJ .
other donors. The project paper provid
information and conclusions on the proj-

economic and technical soundness.

x

.The project will have a negligible

effect on the U.S. Balance of Payments.

Financing from other free-world sources
has been studied but does not «ppear
feasible.

Jamaica has made TMF agreements designed
strengthen its position over the next f.
years. Conscquently, the repayment
prospects are reasonable.

Yes, see Project Paper, Annex D

Yes.
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e. FAA Sec. 202(a). Total amount of Private enterprise will directly receive
RONEY UNaer Tean which lsqcn@ directly an estimated $,797 , 000,
Lo priveis enterprice, it coing to of the loan and grant for training, goods

intermrediate credit institutions or
otner borrowers for use by private
enitersrice, is being used to finance
iTnoris .rc~ privete sources, or is
othervis J..nr usec te finance proture-

and services.

nents Tror PrIVETS cources ?
f. PR Sec. €201}, If assisisnce is N/A

orise which will

TOr &ny Lre2usi~ve cnve,
th LS, Enterprise,

cortzte ir the U,¢

is thare gr asreement by the recipient

Courtiry 10 orevent ¢ozore tc the U.S. of
Rore that 220 o7 tne erterprise’'s ennual
praoivniio T oCuring the Vife of tne loan?

Cfor Sezyricy N/A

Hlw ui}] this avsie-
. y'.]( or

cononddala,
Ariivizied
antg for N/A
[Hote: Allisuce for Froceess projects
snould edd ine TOTewire tan toms [
project chechlige. ]

e. FAL
255iStanie
07 the Ac:
Funte de? o«
the activiyy
or political
nmerica?

Uhi Lonaric
Latin

boFAL S -
Toant, Tni-

repeiriars
ccun,*ick .
Toar congics ent o witn
TEIOTT Lr3ations ¢f e

Pec e o e
PLLED Tov e A

. Vernpeere o ,
Vhice SOIVOTIE e Ot E'{-
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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
pevelopment Loan

I, Donor M. Lion, as Director of the Unitea States AID Mission to
'Jamaica, having taken into account inter alia, the moinrtenance and
utilization of projects in Jamaica, previouslv financed oy assisted

by the United States, do hereby certify that, in ny judgement, Jameaica
has both the financial capability and the human resources to maintain
and utilize effcctively the proposed Fich Production System Development
Loan.

This judgement is based primarily on the facts developed in the project
paper for the proposed loan of $2.740 million and A.T.D.'s rovicw of the

financial asssitance previously provided to Jarmaica.

-

Ven b,
/ -
A R = WP

Donor M. Lion
Dircctor

Jure 27, 1“(77'

Date
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MINISTRY OF AGRICULTURE
HOPE GARDENS,
KINGSTON 6,
JAMAICA

3rd July

10 79

Rural Development Office

USAID/Jamaica
c¢/c IEmbazsy of the

2 Oxford Road
Kingston 5

Attention:: Dr.

r - 4~ A
1 IS
waid Ui

Kenncth C.

Etates

(.

Ellis

Gentlemen:

Re: Tish Production Svstems Develoument Proiject
With reterence to the above project, the Ministry
of n\J;.'LCL]l\.LUL, i c\_:uuStES the assistance of the United

States Rgency for Intecrnational
production

develeping inland

The project has
Committee of the

fish

N
DATE REC.D: ’/ /47
ACTIOW OrFlLL PN -
R /h/" :/\ 71:
FQ._ 102
e P ARDD

£A [ Hp
RIS R o To

chp .

MGT 1 CanR

CONT | iCRIGSD

]

buz BY: i STy
ACTION [AKLR:

Developypment dn
in Jdamaica.

Jncc redy,
i
‘N’/
W”
M e
B il
DLrLICn’H Stone
Permanent Secretary

already been approved by the P'reselection
Ministry of Finance <ind Planning.
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o Cinssiticannn |

$60J"S PROGRAM? SHOULD WE ATTEMPT TO MODIFY THE GOy'sS
#.PRIGRITIES IN ANY WAY? WHAT ROLE SHOULD %E PLAY VIS-4-V]S
INE OTHER DONORS? TO WHAT EXTENT AUD 1N WHAT WAY. SHOULD
:éwg COORDINATE OU; PRUGRAMS WITH THEIRS?

i3
@--  Cc WHAT LONG TZRM PLANNING IS BEING CARRIED GUT BY
ngE GOJ? SINCZ PLANNING EFFORTS ARE BEING UNDERTAYIN
FEOTH BY THE MINISTRIES AND THZ HATIORAL PLANNING &GIHCY
2WHAT RELATIONSHIP EXISTS BETWEEZN THEGE AGENCIZEST MO
£35HOULD THE PLANKING ZFFORT BE SORTED OUT? HOW SHOULD w=
PRELATE TO IT?  CAN WE SUPPORT ‘IT THROUGN OVERALL CONSULT/A-
HTIONS OR SPICIFIC TEZCHNICAL ASSISTANCE PRCUECIA?

(3

$Trz AP 15 CURRENTLY SCHEDULZIL FOR 307w ze)s SEPTE,
H36, 15377, IF ADDITIONAL TIMZ IS REZQUIRZD 10 CcoHpLETE 11
iwPLEAST ADVISE, '

it
fi8e f3RICULTURL SECTOR ASSISEMINT. Tar o P10 GF D THEy
BA NEW ASRICULTURI SZCTOR ASSicamspi SAOULD BI priraisn
EVaS Distusssp AT THZ FoVIZW, 207 17 was Sl ( e
JOFF & DECISION OW THIS WATTSR FOR it T1nE :

.";"

S SIOURITY SUPFORTING AZSI1GTan-=

WHILLION OF SECURITY SUPPGHTI NG ASET

ATHZ L2 BUREAU FOR JAMAICA IN anD17]

GASSISTANCE LEVILS DISCUISED £f1on,

WORNTEML NU1oD IR FRIFARING 175 oo

ETO THz STATZ DEFARTHEINT. THD ousnap

PISTS 1S NOV BIING RIVIZeIn By -pe o

4“~.
.

WOITH RIGARD TO Tus FY 1978 Son fnicnan I AR -5
QNOTED THAT ALL NON-TITLI X afon] ASIISTANCD WILL wivE o
MED FLNDED FROM THE S84 accourns. THIS INCLULSS O0bos anr
WORUGBRAY DIVILCIUINT ann Sy oo SOVELL S ez
WORANT ACTIVITIED, HECAU3E GF s PITONAL FY 1esy shang
FOUNDING PROPOSED 1IN TN A3, CuR i mlselon 7o
ﬁ?Pc FOR JANALCH 1N FY 1578 wis 1@ ’ 251l

Gl ILLION. FURTHER INCEZASLS MIGHT AR
%tFAHT NZEDS UNDIFR THE IRTEGRAIZD I FHOJLCT,
y: e . : : :

pA.  HOUSING GUARALIZES. 0o COuFLay viin ML SZESH SR -
SPPISSTON, WE REFLECTED HG LEVZLS OF DOLS I5 mILLION 1IN Fy
i ST7y CERO IN FY 1S$78 AND DOLS 15 MILL O IN FY 1272 IN
&THE La SUSMISSION To PPC.

5

w=e  SPECIFIC CUMNINTS OF EACH FID FOLLOw:

i

Q

== h. SMALL FARGER MARKET Ing DEVELOPHERT.  (DuLS Jg.0
FUILLION LOAN). Al INTERI® REZPORT SHOULD BE PREPLRED TO
sD1SCUSS THE FOLLOWING ISSU:S: .

[

— —— R Annex E
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(1) PROUECT STRATIGY - THZ PID, STATES THAT TH:

BPROJECT WILL INFLUZNCE PRODUCT Ion BY DEVELGPING AN ADEQUATE
FFIRS
FETASE MARKETING SYSTip FOR THZ SwaLL FARMER, PRIN-
FICIPALLY BY CUBSTEUCTION OF Fanid TO Mnsvet ROADS,  LiITTL:
R NG LISCUSSION w 'S clury TO CTHIFR BaRrETING PROBLEMS
SUCH AS LACK OF 7z0CESSINgG FAFILTTIES, CREZDIT AbD CHOP
URECASTING 44D FRICT InFQs CATI0Z.  IF THE PROJECT 1S To
AIPED AT RDPRESSING NUMIROUS HARKETING CONSTEAINTS TO
RIASZD PRGLUCTION (A3 UPPOSEL TO cONSTRUCT fng FZEZDER
DS WHICH MAY ALLIVIATE ooy CLETALN n8PEgis oF 7us
BLEN), THE M1Z710% 300uLn Foeus o SRTIFY Tos THE
REDING CONSTRAINTS GF QUR Tamas BEFORE CHUual NG
JdIOCT COiT 2% TN RLT HOULD I0inTIrFy
ThAFYE K i
ST v
LA a

[
D e 3 ] e
T )y T

[ LRI So NN .3 I oS

. IT
.

R N v AR
a4y }._,. PR o

!:__ )!

OB ESENS ﬁ%iH!LD LE CONSIDERED
rdquuu FOh The ROAD COLNSTRUCTION

?-- (O ERVLNNEENTAL ISSUED - Fungn.n GUINARGE O
SEHVIRONSENT AL CONSIDERATIONS Fon ROAL CONSTRUCTION WILL BE
sPROVIDED 1N SZpTEL.,

2

J(AJ TDY ASSISTANCE - 1T APPIARS THAT SPECTIALIZED

??DY EXPERTISE WILL BI REQUIKEID T0 pzgige Tus MARYETING
$OREDIT ARD TLANSIPORTATION CONSTHALNT ANL RSSIST 1N PRIpig-
JING THE INTERI® LIpORT. Aol DLV IS PREPARED TO PROVIDE
FSSISTANCT ON R COBTRACT BASIS of TIEQUSH LAZDR AS S0y
P THE MISSIOK MAS hECIDEp TIMING AND HOW PROJECT DEVELQp -
PIENT SHOULD UnFoLD,
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IMNCT.AQQTTTEN

Q-- B. SMALL FARMER COMMUNITY ENTLRPRI:E:. (DOLS 5.0

EMILLION LOANS. 4N INTERIH REPORT SHOULD,BE PREPARED TO
¥ADISCUSS THE FOLLOWING ISSUES:

~q__ (1> PROJZCT FOCUS - THE PURPUSE OF TH1S PROJECT
fa¥AS WOT CLEARLY FUCUSZD IN THE PID, BUT SEZMED TO CONGEN-
”TPATV ON PROVISION OF CREDIT AND o:H R INPUTS., THE
sfINTERIY REPORT SHOULD IDENTIFY THE PROELZMS THIS PROJECT
“HOPIS TO ADDRESS, THE ”AJJP OBEJECTIVES OF THE PROJZCT AND
B11S PELATIONSRIP TO THE MARKETING PROJECT.

1

ﬁ—n #( (2) FPROJEZCT DEVELOPMERT - iv DEPTH STUDIES
QSHOULD B UNDEZRIAKYEN TG v TERMINE (A THZ SUPIMPLY AND
SiWZAND FOR AG CREZDIT AHD WHETHZR LAC

( OF CREDIT 1S A
#CONSTRAIRT TO INCREASED PACDUCTION; (R) SUPPLY AlD DEMAND

FOR OTHER INPUTS SUCH AS FERTIL]Z:n ND SZEDS; (C) ABILITY
7 THE PRIVATE SECTOR TO PROVIDE ESSZNTIAL 1nPUIS LF

{ADDITICHAL CREIDIT WERE TO BE MADD AVAILAELE (S.C., STRINITH
5;nn WZARNISS OF PRIVATE SZCTOR GPERA4TIUMNS, ACCESS TO
[TAROGET CROUP, ETC.); (D) CAPABILITY OF SUCH INSTITUTIONS
AAS THE UAS AND THE IU ZANKS TO ZATELD SRV CES T0 SHALL
{UF ARMERS,

s

e (3) TDY ASSISTANCE - SFECIALIZED TDY ASSI1STANCE
lwLL PROBEABLY BZ NIZDEID FOR THIS PRUJZCT ALD, AS STATED
%Jn PARA A (3) ABOVE, CAN SE PROVILED WHEN REGUESTED.,
= :

i (4) COMBINING WITH SHALL FARMIR MARKETING
SDEVELOPH=NT LOAN. AT THE TINME THAT THE FATis ALS FOR THE
35Y 1978 CONGRESSIONAL PAIZLNIATION ALE SULMIS N

PHOVEZNBER 1577 THE USAlh SHOULD ADVISE IF 1T wani

b}\,OJBIN" THIS LOAN WITH THEZ Siabli FARVZR FMARKZTINY

GHZNT LOAN TO CREATE 4 MARKZTING/INPUT LOAK GR POSSIBLY Al
4AP SE CTO LOLN,

- FIDH PRODUCTION SysyEm nrusLe: = NI, (2aLS 3.0
?UILLIO» LOCAN AND DOLS 1,C MILLIGH GhAtit QF E.l h DOLS

“30” y OO0 WAS INCLUDEID 1IN THI FY 1973 EURGETY.  ©4SEZD OR
y’UF? SS OF THE CNGOING INLAND FISHER]ES G?AHT, A IRTERIM

N i
hn EPORT SHOULL EE SUGHITTEI'TO DISCUSS THE T&
' LS T }

ol ” l(‘f\L .un'n..

LECONOMIC FEASIBILITY ISSUEZS RAISED 1N Ti: Ih. THE
.'r
(FEPORT SHOULD ALSO CONZIDER THE IMPACT THIS PROTOSED
FEROJECT WILL HAVE ON SUALL FARMZ RS, th‘U’I”“ HOW MANY
'ﬁtALL FARIERS WOULD DENEZFIT AND WHETHER SMALL FARMZIRS CAM
Qfs EXPECTED TO FRODUCE FISH ZCONGMICALLY? THE NUTRITIONAL

INSPECTS OF THE FPRCJECT SHOULD B3Z ADDRESSZD £S WLl L. 10
?hﬂAT EXTENT WILL MIFMLIRS OF THE TAKGET GROUP bE CONSUMERS
sDF THE FISH WHICH ARE PROLUCED?
(1 Cloneberation:



UNCLASSIFIED

D. MIDDLE MANAGEMENT DEVELOPMENT. (DOLS 1.8 MILLION
#L0AN). ALTHOUGH THE PID FOR THIS PROJECT REQUESTED A
¥DOLS 362,066 GRANT, THE ABS REVIEW COMMITTEE BELISVES IT
JWOULD BE APPRGPRIATE TO DISCUSS THE POSSIBILITIES OF A
STANPOWER DEVELOFMEINT LOAN WITH THE GOJ. THE PROJECT
HENVISIONID AT THIS TINE MIGHT INCLUDE =STABLISHMERT OR
"JUPGRADING OF AN EAISTING PUSLIC SECTOR TRAINING INSTITUTE
SWITH CAPABILITY TO AMALYZE JAMAICA'S MANPOWER PROBLEMS
J°AND FUTURE NEEDS AS WELL AS CONDUCT IN COUNTRY TRAININ
*s MINARS FOR GOJ MINISTRIES; AND A REVOLVING LOAN CREDIT

ZUND TO PROVIDE OVERSZIAS TRAINEES WITH MONEY 10 FINANCE
THEIR EDUCATION.
?1~ THE GOJ AND THE USAID AGREE TO KOVE

FORVARD WITH THIS
4 FROPOSED LOAN, A HzW PID SHOULD BEI SUSMITT

) BY HOVZHMBER

s,.

—t

3¢, 1977,
0

J’ ~ - - - -y . - -

Z-- Z. SPICIAL EDUCATION DEVELGPNINT. THI PID WAS
MDISAPPRCVID SINCE IT WAS NOT CLEAR THAT SPECIAL ZDUCATION
SWES RZQUIRID TO £DDRISS THE PROBLENS PRESINTELD N 1HD PID,
%ALSO THE BENEFITS CF FOCUSING ON SPECIAL EDUCATION RATHER
STHAR FURTHIR IWFPROVEMENTS 1M THE EZXISTING EDUCATION SYSTEN
FWEIRE HOT DEMONSTRATED. IF IT WISHES TC PROCEEZD 1IN TH)S
FAREA THE USAID SHOULD CUNSIDER HAVING A STUDY COKDUCTED
2OF THE HEALTH ARD NUTRITIONAL FACTORS AFFECTING LEARNING

X

2

1N THE JAMAICAN SCHOOL SYSTEM. A PROJECT 1N SPECIAL
SEDUCATION SHOULD NOT B TRITLATED UnTIL THE RESULIS oF
HSUCH # STUDY KRE mnOWH.

]
]

Fo AGRICULTUREZ PLANNING. (DCLS 200,080 GRANT
.XHNWI FY 1978, LIFZ OF PROJECT NCT DETZHNMNINEID)Y.  THE aAls
'—V‘Eh COMMITI=ZE BZLIZVED IT wogLh 25 wokTHwiLs 1o
CONSIDER AN AuniuU_AJHAL SLCICR PLANNING PROJLCT TO
SASSIST THE GOJ 1N LEIVELOFINC P L2RMN AGRICULTURAL
TTPA]L Y, AS WEILL A3 “‘GHL FO&I TP L:

..—

A Tt
-,.'

MINTING THAT STRATEGY
%VD IhCﬂfnS'{ AGETCULTURAL. FHODU‘TIO' AL ZMPLOYIMENT

;”“PORTUNIT]EL \3 THIS PROJECT PZVILOPS THEZ MICSION MAY
'”Qﬁ ]0 CONS iz FOLRING 1t ToE fﬂ?'u|:r PROJEZCTS FOR
"A thORISUURCES P"‘Kln SOHIW WORM FiR eeLITY STuby

L
AIA.}D A",r:} \JULTUFﬁ.— EL' " (\TIOI' l_l \"‘L(J"'u._ H:. LAI lhR

1
SPROPOSED A REVIEW AND APPRAISAL OF TN

¢

[7) =i "t
-

'_;ASR]"U‘ TURAL EDUCATIONAL/TRAINING NIEDS OF JARAICA AND
KWL EL AN IMPORTANT ANALYSIS 10 COMPLITY BIFORE NOER-
TAKING aMY FROOZCT lr AGRICL uu, AL EDD_, 10N, IV THE

;117 YJON AkD GO! AGHRZZ TO MOVE FORWARD WITH THIS PROJECT,
A PID SHOULD bE SUSMITIED BY ROV PidER 3¢, 1977,
LA '

Annex E
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Cirsihiration

G. WATER RISOURZES PLANNING, SCREW WORM FEASIBILITY

STUNY, AGRICULTURAL _DU SATION DEVELOPMENT. THE PIDS FOR
"THESE PnOlrpIS WerE SAPFROVED SIKCE IT WASHPONSIDEZRID
JPREFEZRABLE TO CJ.:lH_ TH;ak ELEMENTS IH TO THE OVIRALL

ffFrICULTUPAL PLANNING PROJECT WHICH 1S DISCUSSZD 4sCVz,
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INDICATL
CCLLECT

CHANGE TO USAhID

lFROM CLASSIFICATION I
iFmerisassy/Fingstor Inclassifias A

E.O. 11652 |
!
|
u
I

TAGS:
SUBJECT:

L/
Fish Production Systems Development Project
ACTION: SELC3TATE WiSHDOY PRIORITY

Unclassified Kingston

DIST:
B RIDAC
: i
DCH | Ref: A) Fish Production Systems Davelopwment PID; B) State 223016/1

i C) State 322561; D) State 094761

RF I 1. Because of short time ava:leble for ccrpietion of Fish Production
|
CHRON Svsten D=velco ent Project Paper, this cadble rcsoponds to guastions

raised in Refs. A and B in lieu nf an interim report. The PP 1is

scheduled for review in June 1979.

2. Technical and Econoric Fecasipility Iesuss Raised In The riID.

A. The approvriate egpocics or srccics coeubination for proguestl

The present Inland Fishories Froject (532-0028) has

shown that fish production uollicdng Ti]arin mostambica i

! econcmical and fcasikle. foccarol cnd loarec

dtad O

"
O
-
e

cemonstrations have shown thaco 7. sorsanddca responds

well in systems uitilizing crly fertilizer, either orcanic c.

\
inorganic, anc in systcme uvuillzing a conbination of

fertilizer ané supplcemoncery Jeuding.  In systems utiliring

i
!

TRArTED BY: “‘Ef:\ quij“'"“““' T ORAFTING ATE [ TEL ExT. T Contints T WU ClA SR C ATION REPROVED e
CRDQ:RCE11ds: v <:4g_“/,,,,//’ 4/26/79 254 _, Doror K. Liorn, Mis bl?__gifﬂstgi-
CLLAHANCLS. fv" )

: ﬁ'ﬂf
RDO: P Fetersonde -4~

PROG:HJohnson
A/DIK:PSchwab
CDO:pPwenger

Unclassified
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only fertilizer production has been

maintained at ZOOO 1b/h/yr over a two-ycar
period. Systems utilizing fertilizer plus
supplenentary feeding have maintained vields of

10,000 1b/A/yr over thc same period of time.

In late CY 73 two new species of fish, Tilapia

nilotica and Cynophargaiaidon idella were g
—————————————— . e

introcduced into Jamaica. T. nilotica is being

investiseted as a possible replacement for T.

g il
messambica  because of its faster weight cain potenzis
and bacause it reaches sextal maturity at an older

age making it somcwnat

[el)

€ nanagement intonsive

for small farners.

N A

Research will continuvs with C.

carpic {(to bhe introduazad in Junc 1979) to deirymine

how best to rove into a polvovliure which will better

production of C. icdelle has already becun.

wwrlonmental feed

Suitabilitv of

rationc can be produced from Jocally ehtainable

\

The Inmland Fisherics Projoct han worked

&
)
C
o
2
~2
.

M - D N T N N e e e s
local fecd monuiazturerss In narizoulaer, Deworiax,

to develon & feocd ration cvecifically for fish

or wheat and rice middlingc,  Thiz mixetlre hac oporovaod
¥
tO Dbe an HLATER teea AT proescnt

Mastoermiy makes this retion only for the Inlané

Fisheries Project boecause it is not a "stancard"

~

4 - N . .
4astorm1'( ) brand. Farmers can purchasce the ration
through the Intaend Visherices Project. 1t 1s expected

'ync agusilaca o
tEMatitcian


http:componen.ts
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that as demand increcases Mastermix will adg this or
@ similar ration to their regularly available
feeds.

Definicion of the ranac of fcasible gizes of nrXo-

cuction urits, Present e
_heas

Ledium-sized fariers Nawa shown that pond sirzes

)
[
P~
)
ty
[e]]

zrierce with snm

ranging from .04A to 27 e Ceeonomically feasible,
There ar~ indivicduals with ponds or tarls as szl

as ,OO4A (12 f+. x 14 fT.). Units thice small are

used only for family cons

laxger than 24 are difficult to harvese e

seining. Dexdnstiration Bonds of up to 1L have Zeg:

€raining, It ig CHDOCled thoat thig tochnigue
will orove vory fn: corrncreial fa

and aovoriont o

Cost

Inorgenic fortilivor (inooresd) oile A A B S

the farrers ves MDA IS SRS NP F LR [V IVARS S S total
of JGIS0/A/yr. Lovally produced ohilche n Tanure aells
for JE1.T5 /cw, however, Lo produce,  the cativalent

S 4 s ;- - - - i S . - - - - 4
WESGHL GAaing farners mast uoe 200 WLy st @ ocest of

Unclassificd

Clussificetion
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Fases ___ o' ___ [

There are other local socurces of supplementary

feed such as coffee pulp, citrus pulp, coconut

. lal 00
meal and spent brewers crains which are Zr=sie:

supply. Rescarch and testing of these materials is
continuing.
Import recuirement to support intensive fish production:

r

Importation of inorganic fertilizer will be neccessary

for small and medium-cized farrmors who do not have a
. c\’uilublc _ . .
readily /rource o* orgaric fertilizer such as

0

hicken manure or 1ivcstock raunure, Sunzlementary feed

fer those farmers electing the high managcmont package

can be procduced in country Irom by products of agricultural
commodities (soybean, whoat, rice) inroried toe supply

the island with some of its tasic food reguircmants such

as edibie o0il, {icur and rice. Sein or ratvcrial for scin
construction (principally nyvion because of its long life anc
resistance to rotting) will also have to bz imnoried.

Processing technology: Adeguate proccssing facilities and

tecnhnology are in place in Jamaica to handlic large cuantitic
of fresh fish. The Inlané Fisheries Froject has worked
with Jamaica Frozen Foods Ltd. thes Company which proauces
saltec¢ &nd canned fish for the Jamdcrcan narket. This
facility alonc can wrocoss 36,000 1lbs of canned or salied
fish pcr day. Jamaica Fr

tilapie in three éifferent wive--in oil, in water, and in

produce was cxMeellent according to thom and the fish sold o
J$1.50/pouné. The company ic alse into:estod in Tilapia
for producing salted fish but for this tyie of processing

they require a minimum one pound fish.


http:coui-.ry
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Ciusiicution

Presently all of the freshwater fish being
Produceé as a result of the Project arc being sold
fresh or fresh frozen because of the great dermand
for this type of product.

Marketing, dis tribution, tra msportation system:

Marketing of freshwater fish is not now and is not
projecteéd to be a problem. Fresontly narketing of large
cuantities of £ish is handled tur ugh the Agriculiural
Marketing Corporation (715C) which has refricerated trucke
and large holding bins irn wiich the Iish can be giovred,
Upon notification of +he harvest dav AMC comes TO the
pené-site and collects the fresh fish. he fish are
taken to their processing fzcility cviscerated, pachaced,
and frozen. The backaged produce i then Goljvered tc
their produce cutlcts whore they are sold. Up to

10,000 1bs of fish PEY mOnuk are currently nandled in
this manner. is fish production incrcases Jamaica Frozer
Foods Ltd. and Grace ILitd. will also take larce quantities

of fish for DYOCCESInG and nia: heting.,

Farmers producing smallor cuintitics of fish are solling

o}
e
H

ectly to their neoichbowrsor to hicglers,

that

o)

For the next four to five Yerrs 1t is cmrocte
reshwater fish in sizcable tuantivices will continuc to be

Aarstributsd by e Pardger coirinies ronticned above becogs o

Pricos of

substitute

consutind on the icland. Mlaria cne R2l7 pound and laraer
sell in the marnew for JOlia o, sour tioh o size

(three inches and under) scll for J51.10/1b. This is
comparcd to: red peas at J¢ 2.X5/1b; pork chops at JS2.25/1k;

chicken at $1.32/1b; salted rurine {ish &t $3.80/1b ang

Unrlawwxflgu

& Iu\ :fu .mun
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fresh marine fish at J$2.8G/1b.

3. In addition to those questions raised in the PID hef. B.

asked that the follcwing questioncs be adéressed:

a)

b)

c)

Wnat _impact the proresed project will have on the

small farmer? For those small farmers participating

ir a freshwater fish produciton procram there
are three major benefits--increased income, beotrer
utilization of marcinal or ruinate land and increased

nutrition.

Small farmers with an average size pené (.25R) carn casily
produce 750 lb/yr with only fertilizaticn. This rroduction
level represents a yearly income of $275. It is Lro-

jected however that the farmer would consume approximate

i ¥
one third of his production and market the romainine two
thirdgs.

. - - : ... byojecm
How many swmall farmeys woold boncfit?:  The hizhuisciuouizo

aims at establishing at lcast 1650 small farmers in

-~ . . . . ~ . .
agquaculture by 1963, In addition there will ke a ranbor

£

of large private land owners and soveral governtant

owned/onerated fish farms established by this same vear.

Will membors of the taracet croup be cenolrors ci t

Produced: Froscnt investication with a teot croup of
42 small farmers indicete stronaly that the ancuzr is ves

The rural commanitices in Lthe intcvior of the island

have traditionally net icen oble to conoume

£

§ they would like because of the lack of storave and

handling facilities. Maricting studics with tne toet

group of rarmers shows that the farmoey

sizeable guantity of his produce and the reroindoy io

sold directly to his neighlours or to higolers crorating

Unclus

ified

L/u\\/'l/‘ ation
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in the small rural markets.

d. QNutritional aspects of the project? Incrcased

Procuction and availability of rroteing is & valuable
asset of this project. A recent nutrition survey of
children and pregnant and lactating mothers sugaested
the poesible Unavailability cf nourishment for the rnacrer
peorle especially the rural P00, This possibility ic

supported by the continuing rrice incrcasos for food sty

especially nroteirn, the

znts t
importation of fond commoGities and the failurc of the
. x . , .
Agricuitural Sector to counteract irmpors: regirictions

through local production.

rrodéuction of fy reohwater figh will pake cvallavle, ¢onzaniz

to the rural scctor whore fisr proveinds has traditicnally

3 e LSS TN -, - . A GPR I TP P - - - . R B -~
not hicern avallable, o surplex NTArY sourco of nro wWnlgh
1s nicghly compatic. v PACE wIee (rava IR owich CrinuIng
SOLrees such s rod roats, powiirv, and Ivcaunes,

' P

4. Mission assumes ficld approval of the project will b autiorised por o
€x since wo have cxtencive fighorice ¢ Lhe Inland Fisheric

Project and since we have already doevelorsd and succzesiully viilined a

project review and aprroval procodure for the Aoriculoural Plunning Frosecew,
If Mission is ro cuthorized it is our intention as per Rof. D to regucst

someone from DE/AGK/Pisheries to participatein the revicw., Please advine,

Lawrence

—-Unclascificd .
('i..\ cGtion
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UST IFYING THE INCREASE FOR THIS FY AND A REVISED 4CTIVITY
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7. & KIZH LEVEL OF INTEREST IN FISHIRIES FROJECTS CUSIIN]
LY INISTS IN AID/W AND COUIRECS. FPUREAL INTENDSE 7O DIC-
TRITUTZ Ja%AICA FISH PRODUCTION SYSTENS SR)JZCT S4FIR A
£ GODEL PP, BOTH WITHIN AND OUTSIDE THE LAC RIGION.
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Fish Production Development Project

1/

Vehicles =
Quantity
3

10

NWOoO NN

Equipment

Quantity

Vehicle and Equipment List

Description
—==tIlption

Station Wagons, Compact 6 cyl. std transmission

HD shocks and battery @ $6500

Pick-up trucks; 6 cyl std transmission, % ton long
wheel base @ $6,000

Pick-up trucks; 6 cyl std transmission; 6 ply tires
HD battei,; and alternater, crew cab w/long whecl base;
3/4 ton @ $8,000

Pick~up truck, 6 cyl std transmission; 6 ply tires
Heavy duty battery and alternate long whellbase

3/4 ton @ $7,500 _

Van 9 passenger; V8 std transmission, @ $10,000

Farm tractor @ $15,000

Trailer for farm tractor @s4,000

Trail bikes 125cc 351,000

Bulldozer; D4-type witl ripper @ $54,000

Truck, 4 ton diesel flat bed std transmission @ $50,000

- Description

WHWRUOURFR WSSO,

N
N O
o ON

200
76

24
10

Commercial Fish Seine, 2%" mesh, 10' x 300"
" " " 1 3/8" mesh, 10' x 300
" " " 1 3/8" mesh, 10' x 400!
" " " 1 5/8" mesh, 10' x 300"
" " " 1 5/8" mesh, 10' x 400"
" " " 14" mesh, 8' x 100"
" " " 1%" mesh, 8' x 150!
" " " 2" mesh, 8' x 100"
" " " 5" mesh, 8' x 400"
" " " 1" mesh, 8' x 400
" " " 1" mesh, 8' x 200"
Raschel Nylon Seine, 4 mesh, 6' x 50!
Commercial Fish Seine, 14%" mesh, 6' x 50
Nylon Knotted Seine Metting (1b.), 2" mesh
Heavy Duty Fingerling Dip Net, 4" mesh
Nylon Mud Line, 5/16" (50 1b.)
Nylon Knotted Seinc Netting (lb.) 1" mesh
Agitator, 12 volt, Regular
" 160 volt, Heavy Duty
" 110 volts, Reqular
Cast Net, 3/8" mesh

ANNEX G

Page 1 of 6

Cost §

19,500

60,000
64,000

15,000
20,000
30,000
4,000
20,000
162,000
100,000

554,500

Total

2,175
5,175
1,340
1,065
1,420
825
247
775
1,300
2,640
440
645
696
1,000
180
460
1,00n
3,800
600
1,056
380



Equipment cont'd

Quantity

Description

16
16
12
6
20
10
10
3

2
100

40.

20

®

SO SN0 NNIN

N

[
WUMNDOMNDMMNMNGAAOINDOOO OO Wb N

Dip Net, Heavy Duty
" "  Fingerling
Bait Net
Floats, Hard Foam (per 500)
Lead Sinkers (50 1b. box)
Net Needles (per 2 doz.)
Netcote (54 gal drum)
Electric Hot Pot (lead)
Lead Mold
Nylon Mending Twine (1 1lb roll)
Tarred Nylon Seine Twine (1 1lb. roll)
Braided Polypropylene Rope (per 600 ft)
Wlire Basket
Life vVest (doz.)
Aluminum Dial Scaler
Seine, 4" mesh 6' x 150'
" 4" mesh 6' x 100'
Knotted Nylon Seine, %" mesh 6' x 150'
1 [1] [} !}ll mesh 6l X lool
Nylon Lift Net, %" mesh, 12' x 12'
Vexar Plastic Netting (100ft roll), %"
" " " (100£t roll), %"
" " " (62 ft roll), 1/8"
Nylon Holding Box, 1" mesh
Saran Filter Cloth (yd.)
Fiberglass Transport Tank {(Jum 60)
1] " 1] (Regular)
Polycthylene Bags, 10" x 20" (per 1000)
" " 18" x 32" (per 380)
" " 27" x 34" (per 100)
Marine Plyboard, 1" x 4' x 8' (shcet)
Nylon Cart Net, 1%" mesh, 6'
n " [1] l%!l mesh , 7 ]

Monofilament Nylon Cast Net, 1%" mesh, 7ft.

Weight Mold

Galvanized Tic Wire (roll)
Plastic Tub

Stazk-n-Nest Container/Cover
Hu.ricane Boat Lantern
Flashlights

Potassium Permanganate (110 1b)
Formalin (5 gal)

Dylox, 80% (60 1lb)

Karmex (50 1b drum)

Victoria Green (5 1b drum)
Mcthylene Blue (5 gal drum)
Acriflavine Neutral (500 gm bottle)
Aquathol K (50 1b bagq)

Annex G
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Total

288
208
60
378
840
80
830
45
16
400
160
420
152
124
413
940
1,252
792
528
308
726
420
300
432
1,000
3,880
1,440
234
234
420
900
354
164
172
21
408
438
400
36
48
812
180
420
290
118
150
925
99
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Quantity Description Total
2 Terramycin' (50 1b bag) 296
6 Chorionic Gonado Tropin (10,000 vsp) lo8
12 Hypno Fish Colmen (X Pint) 60
10 Dissolved Oxygen Test Kit 280
24 Thermometers, Pocket 120
4 " Laboratory 32
3 Platform Scale : 108
42 Plastic Pail 126
9 Feed Scoops 27
12 Tubs, #2 120
24 " #3 264
2 Loading Net 118
3 Water Quality Iit 537
2 Fish Feeder, Blouwer Driven, Tractor Drawn 6,000
2 10" Diesel Pump . 40,000
2 Public Address System-Mobile 400
15 Hand Calculators 375
1 Movie Projector, 16mm 500
2 Camera, 35mm, with 28mm wide angle lens 600
1 Microscope, Binocular 300
1 " . Compound 350
30 Plastic Flagging, Vinyl (ctw of 12) 300
4 Flagging Dispenser 28
12 Water Cooler, 5 Gal. 396
20 " " 2 Gal. 340
3 Fuel Transfer Pump 348
6 Bank Blade 108
20 Pick Maddock 260
20 Handle for Maddock 260
6 Folding Pocket Magnifiers, 4x 30
3 Fist AID Kit -~ Laboratory Type 114
30 Auto-Travel First AID Kit 210
18 Compact First AID Kit 72
12 Weighing Scale 276
6 Weighing Scale 19s
16 Cimnological Scechi Disc 240
2 Portable Oxygen Meter 398
2 Spare Membranes (pkg of 12) 4
2 Filling Solution 4
14 Soil Sampler 742
14 Extension Rod 70
12 Sample Bags-Soil (Ctw of 500) 288
1 Soil Analysis Outfit 94
4 Load Binders, Chain 224
4 Range Finders 200
4 Carrying Case 44
1 Salinity - Conductivity - Temperature Meter
3 Polar Planimeter 420



Equipment Cont'd

Quantity Description
1 Hand Level
Transit Level
Tripod

= =

X

DN

[\

N =
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Jerry Jugs, 2% Gal
Fiberglass Tape, 100ft.
Replacement Line, 100 ft.
Triple Beam B~ lance
Plankton Net
Fiberglass Leveling Rod, 13!
Carrying Case
Technical Pen Set
Waterproof Drawing Ink
Pencil Sharpner
Automatic Pencil Set
Lead, HB
Triangular Scaler
Protractor, 6"
Drawing Instrument Set
Drawing Board
Carousel Projector, 35mm
Bench Grinder
Oxy-Acetylene Torch Outfit
Gas Cylinder Truck
Arc Welder Outfit
Axe, Single-Bit
Sledge, 8-pound
Bow Saw, 30-in
Blade
Spading Fork
Shovels
Post~hole Digger
Wheel Borrow
Mechanics Tool Set - Standard
" " " - Mctric

Master Mechanics Tool Set - Standard with Chest/Cabinet
Pipe Wrench, 10"

L1 " 18H
Brace and Bit Set
Hammer, Ball prein, 1602
Hammer, Nail
Adjustable-joint Plicr
Locking Plicr Wrench, 74%"
Utility Plier
Lineman Plier, 8%"
Level, 24"
Hacksaw
Blades (pkg. of 2)
Carpenter's Apron

Annex G
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Total

420
1,185
270
36
266
130
50
100
126
21
105
16
36
36
20
20
16
99
74
233
140
179
40
139
48
128
18

240
336
32
210
120
120
368
24
70
78
18
216
42
56
72
24
20
21
12
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 50
2 Circular Saw, 7" 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 h 56
8 Pressure Guage 48
1 Tune Up ~ Test Kit 55
8 Jack Stand, 5,000 1lb 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 " " 18" 1,050
2 Power Plant, 7hp, 3000 watt 1,500
3 Fan, 30", two speced 495
3 Fan Shutter, 30" 105
2 Air Conditioner, 110 volt. 470
1 Window Fan, 20" 45
24 Truck Tires, H B8~15 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 cu. ft. 500
| Compressed Air Sprayer, 4 gal. 236
1 Blender, 7-speed 17
20 Welded Wire, 2" x 4", 48", 100' roll 1,040
40 " " 1" % 2", 48" 100’ roll 2,800
20 Hardware Wire, %", 48", 100' roll 2,000
10 " " ", 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



Equipment Cont'd

Quantity

b NN NN

Description

Reference Books
Water Pump, 4" Diesel, Portable
Duct Tape (roll)
Slide Projector Screen
Electrical Extension Cord, 50
Vise
Replacement Lamp for Slide Projector
Microscope Illuminator
Laboratory Glassware/Supplies
Camera Batteries and Film
Rubber Hose, 5/8", 50
Cold Chisel-punch set
Galvanized tank, 320 gal.

" " 222 gal
Blackboard, 6' x 4!

Misc. Equipment and Suoplies During Second
($8,000), Third ($6,000), and Fourth

Project Year ($3,000)

Shipping and Insurance @ 30%

1/ vehicle prices are CIF Kingston.

TOTAL Equipment
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Total

3,000
4,000
96
50

80
120
60

60
1,000
500
120
34
800
700
200

144,916

17,000

161,916
49,000

210,916
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LONG TERM TECHNICAL ASSISTANCE JOB DESCRIPTIONS

Senior Technical Advisor (1)

1.

Qualifications: Ph.D. or equivalent experience with krowledge of
warm water fish culture and agricultural extension methods. Over-
seas experience desirable.

Serve as Team wreader 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.

x
Assist the Ministry of Agriculturc implement the Fisheries Produc-
tion Project including the design and interpretation of adaptive
rescarch; organization and giving of training to MOA personnel ;
assist in the selection and preparation of participants for over-
seas training; fingerling production; and provision of cxtension
services.

Support’ the formal fish culture training 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
freshvater fish culture.

Extension Advisors (2)

L.

Qualifications: Should include an M.S. degree or cquivalent experi-
ence in warm water fish culture and agricultural extension. Over-
seas experience desirable.

Serve as member of the Inland Fisheries staff in the Ministry of
Agriculture as counterpart to the legional Fisheries Fxtension
Officer. Provide training and work with parish lishery extension
specialists.,  Assist farmers in raising fish. Scrvices offered will
include survey and design of pond sites and preparation of detailed
management plans for fish production in the ponds appropriate to the
resources available. aAdvisor will also assist in the preparation

of literature for usce 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 fertiiizer 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 dectailed explanation of the
methodology employed. A summary of the benefit/cost ratios vielded by all
eight models was also presented in the text (page 47).

Description of Costs and Output

l/'I'he number provided in this column is the feed to growth factor: 1.5
pounds of feed for each pound of fish produced.

Z/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.

E/Feed costs are the actual costs (or the conversion rate for the first crop
of fish) at a constant price of J$0.19/1b. Subsequent feed costs are
determined by the total production (pounds) X the conversion factor X J$0.19
or column 11 X column 1 ¥ J$0.19.

4/ 1 .

— Fertilizer cost is based on the type and amount actually used. Sorme farrers
will have free manurefrom other operaticns (livestock) on their farms.
Commercial fertilizer is priced at J$S0.15/1b.

R/The stocking rate cost equals column 5 (rate/ac) + the acreage of the pond X
J$0.05/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 highar
production rate of smaller fish selling at a lower price. The net returns

for the two methods are approximately the same.

6
~/Costs for water vary from farmer to farmer. Some farmers get free water by
gravity flow from springs.
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Z/Changes for labor provided for managing the pond and harvesting the fish.
The cost shown is the actual cost for the first year.

8 , . . .
—/Malntenance covers costs for maintenance of equipment, pond d kes and water
quality (chemicals). The cost shown is the actual cost for the first year.

2/Rep1acement of equipment based on a life deter-ined by use. The high cost
in the )Oth year is attributable to the need to replace the pump, which is
the main component of fixed costs.,

l}/fhc pounds produced per annum based on the results‘of a first crop.

J!/Selling price based on the gize of fish and the geographic location of the

market.
14/
“— Tota) revenue Jess total cost (column 13 - 10)

ié/?igures in column 14 discounted at an annual rate of 11% (the assumed
opportunity cost of capital).
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Optioum Model - Large Farmer

Proguction bused on bertilirer Onlv

Model 2-A:

Total Discounted

1.0

Acreage

Benefits $8,409

3
 Initial Outlay J$3,500 Benefic/Cost

Crops per Year

2.42

| Flow 4 1%
!

Net

!
I
$1354 i $1220

1099

Kkatio

Total Production x Price

. 3,000 1bs. x $0.85 = 52,550
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Optimum Mudel - Small Farmer

Model J-A:

Production based on Feod & Fertilizer
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Opticun Model - Small Farmer
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Averape Model - large Farner
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Annex I

Avernye Model - Small Furmer

Model 3-R:
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Averaye Mode] - Smal) Farmer

Production hssed on lertijizesr Alone

. !
| Acreage <U.25 Total Discounted !
b | Crops per year 2 benef1ts §1,581 [
- ‘' Initial Outlay JSB75 Benefit/Cost
T v T \ Katio 1.81 ’
f-aY) 3 ° e~ - o~ b o~ U € (-]
™ - T . v - W c € - g v £
- - 4 - [ Bal ~- ®—~ € E o
" e [ - N £ - ¢ o - i
- O N e U — L L L] v 2 il
v T _ € |~ |wtwmn o m o K3 L4 i |
ES [ES e |Z7 |BeV |BE Y vater |Labor [E* & ! 2% Total § |
Year {82 |ET K |E5 |S&& [ SX8) s I8 E'Cw ;& T|Costs | Toral Prnduction a Price Net Flov @ 112
) 2 3 p 5 6 7 B y | 10 | n 12 17 1 15 |
1 ] o 2,000] © 13 75 20 56 6 0 ! 170 | 300 1bs. x 50.85 = a2y |s 285 | s 230 i
2 0 170 | 255 207 ‘
3 o | 170 } 255 187 !
4 o 170 255 168 i
5 205| 375 50 30 !
6 o | 170 255 136 }
7 o | 170 255 123 !
8 0 170 285 1 ;
9 o} 170 255 100 i
10 1705 | 1875 -1450 § -51) ,
]
1 ) ‘ 170 255 81 :
1
12 ’ ll o | 170 258 73 |
| { !
13 | | f ¢ !o1ro 255 bb X
| | ‘ <
1 ! | 0 170 | N Lh |
- - -~ - ’ ! ! . -~r .
15 b e - ~ = h 204 | 31y | =~ S0 10 l
ANNUAL FTRODULCTIOMN [OC7E b ANNUAL FELEFITS Y




Fish Production Development Project Annex J
: Page 1 of 1

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 mandatorv insurance coverage.

(b) Spare parts will be handled by the regional equipment mainten-
ance and repair unit of the MOA,

(¢) 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 emplovment, the MOA will pav established
travel allowances to the extension agent and the extension
agent will be responsible financially for all maintenance and

repairs.

(g) 1In the event an extension agent voluntarily or involuntarily
relinquishes cuployment relared to the project, he will con-
currently relinquish possession of the trailbike without refund
of past purchase pavments as compensation for depreciation, or

will immediately pav the remaining balance owing in one lump sum.
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DEPARTMENT OF STATE
AGENCY FOR INTERNATIONAL. DEVELOPMENTLAC/DR-IEE-79_27

WASHINGTON. D.C, 20523

ENVIRONMENTAL THRESHCLD DDCISION

ASSISTART
ADMINISTRATOR

Location USAID/Jamaica, 532-0059

Project Title Fish Production System Developmant (Project)

Funding : FY 79-62,740,000 (Lcan); $380,000 (Grant), FY 80-$300,000 (Grant):
FY 81-51,085,000 (Grant)
Life of Projcct: Five Years

Migsien Recomimndation:

Based on the Initial Environmental Exemination, the Mission has con-
cludad that the project will not have a.significant effedt on the
human environment and therefore recomnsnds a Nogative “etermination.

The Development Assistance Executive Committes of the Bureav for

Latin America and the Caribhean has reviewsd th> Initial Environmantal
Examination for this préject and concurs in the Mission's recommenda-
tion for a NWegative Determination,

o

AN/LAC Decision:

Fursuant to the authority vested in th2 Assistant Administrator for
Latin America and the Caribbean under Title 22, Part 216.4a, Environ-
mental Procedures, and based upon the above recommondation’, I hercby
determine that the proposed project is not an action which will have
a significant e¢ffect on the human environment, and therefore, is not
an action for which an Environmental Impact Statcment or an Environ-
montal Assessment will be reguired.

Assistant Adrministrator fcr

latin America and the Caribbean

Date
Clearancoes: _
- S ~7
LAC/Dit:Environiantal Advisor:ROtto NIPERS
DARC Chairmun:itbrewn 2, ‘

i
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A.1.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: $32-0059

Pursuant to Part I, Chapter I, Section 103 of the Foreign Assistance
Act of 1961, as amended, I her:py authorize a Loan and a Grant to
the Government of Jamaica ("GOJ") of not to exceed Three Million

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,
and Two Million Seven Hundred Forty Thousand Dollars ($2,740,000)
obligated when the Project Losit Agreement is signed.

T approve the total level of A.I.D. appropriated funding planned for this
Project of not to exceed Four Million One Hundred Seven Thousand United
States Dollars ($4,107,000), of which Twe Million Seven Hundred Forty
Thousand Dollars ($2,740,007) will be Loan funded and One Million Three
Hundred Sixty Seven Thousand 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 Dollars ($987,000), subject to the
availability of funds in accordance with A.I.D. allotment procedures.

1 hereby authorize the initiation of negotiation and execution of a Project
Grant Agreement and a Project Loan Agrecment by the officer to whom such
authority has been delegated in accordance with A.I.D, regulations and
Delegations of Authority, subject to the following essential terms
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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 disbursement of 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 (27%) per annum during the first ten (10) years, and
(b) three percent (37%) 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 .and Services

Except for Ocean Shipping, goods and services financed by A.I.D.
under the Grant shall have their snurce and origin in the United
States or in Jamaica, except as A.1.D. may otherwise agree in
writing. Orean shipping financed under the Grant shall be procured
in the Uni::d 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 the 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.:

(2) evidence that sufficienc 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 com-
mitment 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 to
finance trailbikes, the Borrower shall furnish to
A.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 of new trailbikes
when 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 materials
will be utilized for the Project in a manner agreed to by
A.T.D.;

2. Trade licenses for the importation of feed, fertilizer and
seine matcevials for the Project will be issued in a timely
manner in keeping with Inland Fisheries Unit schedules
for Project Implementation;

3. Within three months of the signing of the Agreement, the
Ministry of Public Service will create the new positions
for the Project to meot its implementation goals and
the Ministry of Finance will providfe the funding needed
to cover the recurrent costs of such positions;
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4, Funds aécruing to the Government of Jamaica from the
farmers' share of pond construction costs will be paid
to the Inland Fisheries Unit to coffset 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 the Inland Fisheries Unit:

6. Borrower will furnish to A.I.D. by Augu§t 31, 1979, in
form and substance satisfactory to A.T.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.T1.D., time-
phased “nplementation schedules for each such twelve-month
period, each based on the results of the annual evaluation
and annual audit of the Proj2ct 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.

Special Covenants for Project Grant Agreement

GOJ, except as A.I.L. shall otherwise agree, .hall covenant that:

1. Grantee will furnish to A.I1.D. by August 31, 1979, in form
and substance satisfactory to A.I.D,, a time-phascd 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 31, 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.

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 satig—
factory to A.I.D., an agreement with the University 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.

(——Z !
Tt ¢ %Ci(d\

Signature

Donor M. Lion
Director, USAID/Jamaica

CLEARANCES:

June 27, 197°

LAC/GC:Robert Moigban/(in draf
AGR:Keineth Ellis V. ", 7

PROG:Henry Johnson” 7
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A.1.D. Loan 532-T-12

PROJECT AUTHORTZATION AND REQUEST FOR ALLOTMENT OF FURDS
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and covenants and major conditons; together with such other terms and
conditions as A.1.D. may deem appropriate:

A, Loan Interest Rate and Terms of Repayment

GOJ shall repay the Loan to A.T.D. in United States Dollars within
Twenty (20) years from the date of firvat disbursement of the

Loan, including 2 grace period of not to cxceed ten (10) vears.
GOJ shall pay to A.T.D. dn United States hollars interest thereon
from the date of {ivst disbursement of the Loan at the rate of (o)
two percent (20) pov annun during the firet ten (10) years,
(b) thirce percent (59) per amum thereafter, on the outstimding,
disbursed balimee of the Loan and on any Joe and unpaid interese
accruced theyceon., '

amd

B. Source and Origcin of Loan Goods and Services
Except for Oconn Shivping, poods and services financed by ALT.D,

under the Loon shatl bove their source ond origin in countrias
inctuded in AV Goopvaphie Code 947 o in Jamnica, cxcept as
AJLb vy arhes
under the Lo o

Shnconeree duowvritine, Ocean shipping fioaneed
bl be procured dn the United States or Jdaanico,

cxeept aroALTL DL oy viherwise e in ovritine,

’

S Source and Oricin of Gront and Sevwices
Except dor Geean Shippine, voods and services financed by AL1.D.
undes the Crant b 1 have thedr couree and origin in the United
States o fa dnmaden, exeopt s AT b way otherviao opree in
writing. Oeonn oehigping finmeed anddor the Gront shall he procued
in the United States cacopt an AV woay otherwise apree in writing,
D, Conditions Procedent to Toan Dishbursenent s

Unless AT D, shaltl othervioe avree dn writine:

e

1, Prior te oy dichorsement, or the issuance of any comai tnent
doctment undor the Project 1o fininee the development of
hatchory facititics In the Weotorn kepion, the Borrowver will

furnish dn form and substance satiniaciory to Al.D,:

(a) evidence that sufficient land oy buildings for the
facility hus been acquired; and

(b)) o detailed plan and budpet for poad construction, fact) ity
rerovation or construction, operation, and waintenance,
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2, Prior to any disbursement, or the issuvance of any
commi tment document under the Project to finance
the expansdion of research and training facilities
at Twickenbam Park, the Borrower will furnish in
form and substance satisfactory to A.1.D.:

(a) cevidence that sufficient additional land has been
acquired, and

(b) a detailed plan and budpet for the construction,
operation, and maintenance of an additional five
acres of rescarch type ponds,

3. Prior to any disburs.ment, or the issuanee of any com-
mitment docrment under the Project to finane: pond

, the Borrowoer

will evalunte such sites {or poscible undonivable

environeenial etzcecte in the dicplacement of caisting

specics and dn lose of other bened ieind Liologienl

and/or phvsiest fonetiona,

construction in werionds or cwnmpy arcas

. Prior Zco o dicharioment, or the issuanee o any
commitne nt Jotu s nt o unges the Project Avicon o Lo

fdnimec troflhie e the Poriower ehntl fuenish o

AT, o Torm and cvio e o Taraetory te AT D,

evidenee thar o revelvine fond oo been oot
to be used nolels for the percloon Of new trailhibes

when necess ey to facititate Treject dnpdomentation,

Special Covenante for Project lonn Avrecoont
ppRecldl hoevenants o dvoject Loan Ay

GOJ, except as AT D, shall otherwise ayoree, shall covenant that:

)

1. Jamaicmm currency acevuing to tie Dorrower anoa result of
the dwportarion of feed, fertiliver, and weine materials
will be wrilized tor the Project in a moauner agreced to by

A.T.D.g

2. Trade Ticenses for the dnportation of feed, fertilizer and
seine watervials for the Fioject vill e dsnued in g tiely
manner in booping with Indond Ficdhories tnit schedules

for Proicet Tupbonens ation:

3. Within three womths of rhe civnine of the Avrccment, the
Minictry of ©
Tor the Prodect 1o oot
the Mindatry of Fivanee w

i Servico villooreate the new positions
Sodnploseontation voals and

ovide the fuanding needed
to cover the recurrent oot

such positions,
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Funds accruing to the Government of Jamaica from the
farmers' sharce of pond construction costs will be paid
to the Inland Fisheries Unit to offsct operating costs
of pond construction equipment;

The Ministry of Finance will dinsure that adequate budpet
allocations for Project duplementation, including {unds
for vehicle maintenance and operating costs will be
provided in a timely manner consistent with lwmplementa-
tion schedules developed by the Tniand Fisherios Unitg
Borrower will furnish to AJT.D. by Auvpeet 31, Ja7¢, in
form and substance setictaciory to AJ1.DL, o tiwme-phased
implementation sehodule for the remainder of (he first
Projoect vear through Avpuae 31, 1980,

ine oon Avewase
shoell f
cubotor o satisiactonry Lo AJTUD,

heteie s Tor o cach o ouct Lo ive =month

1650,

raich to

During the twelve-moatlh poriods comrens
5 }

1981, amd 19820 respective Tv, the Do ower

AT.D, din forn of

phased

R SRS
i lcmen o ton o

(
peviod, cich teocd on td

of the comual o ecaluntion

ANG Sovrinier G0 U o0 the e jeet Jur b the preeions ey -
! . H

month poviod;
travel of

Borrower vill pov ocalarice and dnternntional

overscas participant trainces;

Borrover will pgpdcient proccdures for ensuring that
participant tradveces will dyeturn to thedr post {for a
period of time net less than twice the Tength of time
gpent in training; and ’
Borrower will invure the availability of sufficient credit
to small dfarmers so that they are finanedally able to
construct and operate pomds under the Project.,

Fo Special Covenimts for Project Grant Aprecinent

GO, cweept oa AT LD,

1,

shall othervine apree, shall covenint that:

1974, in forn
fup o=

Grantee wil)
and substonee catie
mentation schedulo for the yenainder of the fivat
through Avcust 31, 1980,

furniah to ALT0DL by August 31,

foctory te AJT Do, o time —phaued
I'roject
vear
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2, During the twelve-month perjods commencing on
August 31, 1980, 1981, and 1982, respectively, the
Grantee will furnish to A.T.D., in form and substance
satisfactory to A.1.D., time-phased Juwplementation
schedules for each such twelve-month period, cach
based on the vesults of the aumual evaluation and annual
audit of the Project during the previous twelve--nonth
period;

3. Grantee will pay salavics and international travel of
overseas porticipant trainces; and

4, Prior to participant traivees' departure {rom Jamaica,
Grantee will implement provedorces for ensurving that
participant trainees vi'l return to their rost for a
period of tiwe not less than twice rhe Tenpth of time
speat dn training.

G. C(.)l‘l'(_]_j__l_‘i_('_:_{ .‘}'2'(‘7(‘}_.‘(]_\"11(_' to Grant D

iﬁbnrrcmcnt

Inless A 0D, ehali othery e avree dnowriting, prior to any

S

O the Tesuames ob a0y cored Dment document under

dishurecont |
the Projoct Lo tinmud irain, eorer the Uaiversity of ihe Weet
Tndica s e Cramtes Wil furninh o o et cehe Limie e
factary to Al sn o riement wiil the Valversity thor the
Miversicy will pov the sodare ] int anad fopal travel for the
PATTICTpor s T ralnee Lo n e g Tor g i that the trainee
will retorn to worl for (he University dor o nerios of Cine not
Tess thon twice the time spont i trainine, and the prans of the
Huivernite oy freog oodnto the

poration of arestionisg Yich o cnl
)

Universioy s curpicclon both at the anderpradaate and o gradant o

Tevel, .

\ o .\_//"‘
\'i/')'.\'"(( ™

Signature e
Bonor M. Lion
Divector, USATD/ Jamaica

LEARARCES ;
CLEARARC June 27, 1979

LAC/GC:Robe st Moichan, (in draft)
AGR:Kemnoth Vs }",{f’*: ,
PROG:Henary .*w!m::(m"v "."_'/'
CAP :Panl Wepper o oo
A/DTR: PN iTip Schwnl
CORT:Darell holleyw
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