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PROJECT AUTHORIZATION

Name of Country/Entity: JAMAICA

Name of Project: Crop Diversification/Irrigation
Number of Project: 532-0123 ‘

Humker of Loan: 532-T-046

1. Pursuant to Section 103 of the Foreign Assistance Act of 1961,
as..amended, I hereby authorize the Crop Diversification/Irrigation
Project for Jamaica involving planned obligatioas of not to exceed
$5,000,000 in loan funds and $13,000,000 in grant funds over a 5
year period from date of authorization subject to the availability
of funds in accordance with the A.I.D. OYB/allotment process, to
help in financing foreign exchange and local currency costs for the
Project. The Planned life of the Project is 5 years from the date
of initial obligation. -

2. The Project ("Project") consists of assistance to diversify and
privatize farms in Jamaica by strengthening the institutional
capacity of Agro 21 to promote private enterprise agricultural
investment and agricultural diversification. The Project will also
include components which will: establish an initial infrastructure
development program to rehabilitate and upgrade installations such
as wells, irrigation canals, pumping stations, electrical lines, and
fencing; assist Agro 21 and the Rio Cobre Irrigation Works in
upgrading the Government of Jamaica's capability to operate and
maintain the irrigation system; and establish a small farmer linkage
program within Agro 21.

3. I hereby approve the reimbursement of costs incurred to carry
out the Project in advance of authorization of the Project in a
total amount not to exceed $2,500,000.

4. The Project Agreement which may be negotiated and executed by
the officer to whom such authority is delegated in accordance with
A.I.D. Requlations and Delegations of Authority shall be subject to
the following essential terms and convenants major conditions,
together with such other terms and conditions as A.I.D. may deem
appropriate.

A. Interest Rate and Terms of Repayment

The Government of Jamaica ("Borrower") shall repay the Loan to
A.I.D. in U.S. Dollars within twenty five (25) years from the
date of first disbursement of the Loan, including a grace
period of not to exceed ten (10) years. The Borrower shall pay
to A.I.D. in U.S. Dollars, interest from the date of first
disbursement of the Loan at the rate of (a) two (2%) percent
per annum during the first five (5) years, (b) three (3%)
percent per annun during the remainder of the grace period, and
thereafter five percent per annum on the outstanding disbursed
balance of the Loan and on any due and unpaid -interest accrued
thereon.



Source and Origin of Commodities, Nationality of Services -

Grant Financed

Commodities financed by A.I.D. under the Project (grant
financed) shall have their source and origin in Jamaica or in
the United States except as A.I.D. may otherwise agree in
writing. Except for ocean shipping, the suppliers of
commodities or services shall have Jamaica or the United States
as their place of nationality, except as A.I.D. may otherwise
agree in writing.

Source and Origin of Commodities, Nationality of Services -

Loan Financed

Commodities financed by A.I.D. under the Project shall have
their source and origin in Jamaica or in countries included in
A.I.D. Geographic Code 941 except as A.I.D. may otherwise agree
in writing. Except for ocean shipping, the suppliers of
commodities or services shall have Jamaica or countries
included in A.I.D. Geographic Code 941 as their place of
nationality, except as A.I.D. may otherwise aqgree in writing,.

Ocean Shipping

Ocean shipping financed by A.I.D. under the Project shall,
except as A.I.D. may otherwise agree in writing, be financed,
if the freight is grant funded, only on flag vessels of the
Tnited States and, if the freight is loan funded, only on flag
vessels of the United States, other countries of A.I.D.
Geographic Code 941 and Jamaica.

Conditions Precedent to Disbursement

l. First disbursement. Pricr to the first disbursement under
the Assistance, or to the issuance by A.I.D. of documentation
purstuant to which disbursement will be made, the Cooperating
Country will, except as the Parties may otherwise agree in
writing, furnish to A.I.D., in form and substance satiszfactory
to A.I.D.:

(a) An opinion of counsel acceptable to A.I.D. that this
Agreement has been duly authorized and/or ratified by, and
executed on behalf of, the Cooperating Country, and that it
constitutes a valid and legally binding obligation of the
Cooperating Country in accordance with all of its terms; and

(b) A statement of the name of the person holding or acting in
the office of the Cooperating Country specified in Section
9.2., and of any additional representatives, together with a
specimen signature of each berson specified in such statement.

2. Disbursement for Construction over $3,700,000. Prior to
any disbursement under the Assistance, or to the issuance by
A.I.D. of documentation pursuant to which disbursement shall be
made for construction in a total amount exceeding $3,700,000,
the Cooperating Country shall, except as A.I.D. may otherwise




agree in writing, furnish to A.I.D., in form and substance
satisfactory to A.I.D., evidence that final engineering plans
and cost estimates have been prepared.

F. Special Covenants

l. Operation and Maintenance. Except as A.I.D. may otherwise
agree in writing, the Cooperating-Country agrees to establish a
system, including an administrative mechanism, which will
authorize collection of water charges by an appropriate entity
for deposit in an operations and maintenance account for use in
operation and maintenance of the system.

2. Assurance of Cooperating Country Coordination. Except as
A.I.D. may otherwise agree in writing, the Cooperating Country
agrees to establish and execute a8 Memorandum of Understanding
between appropriate Ministries and parastatal agencies to
eénsure coordination and support for the Project.

3. Availability of Land for Small Farmers. Except as A.I.D.
may otherwise agree in writing, the Cooperating Country shall
take all appropriate Steps necessary to assure that land in the
Project area is available to be leased by small farmers.

G. Procurement Waivers Approved

A waiver for procurement Source and origin from A.I.D.
Geographic Code 000 to A.I.D. Geographic Code 899 countries for
the purchase of 15 motorcycles. The motorcycles are to serve
as a means of official travel for canal attendants who will be
operating and maintaining the rehabilitated canal. Subject
equipment is essential to the 0&M component of the project.
Equipment of similar specifications (i.e. small trail bikes) 1is
not available from the United States (Geographic Code 000).
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CROP DIVERSIFICATION/IRRIGATION PROJECT
I. SUMMARY

A. Summary Project Description:

Jamaica has taken some strong measures over the last few vears to
stabilize its economv and beqin a process of economic recoverv baseA
on orivate investment and production. HWHowever, the country's hones
for a strong economic recoverv recentlv received a maior setback
when the weak international market for bauxite and alumina resulted
in the closing of two nlants, one of which then reopen~d under
contract to the Government of Jamaica. Foreian exchanae rarnings
from bauxite/alumina have declined Aramaticallv, and tax revenues to
the GOJ are now virtuallv non-existent. The new reality for Jamaica
is that after vears of decline, bauxite/alumina is oermanently a
small producer of revenue, foreign exchange and emplovment.

To restore livina standards and permit Jamaica to hecome a showcase
for economic development in the Caribbean, alternatives to these
traditional exports must be developed quicklv. Aariculture, alona
with manu.acturing, has been identified as a key sector in the long
term structural adjustment necessary to increase production and
Foreign exchanae and to decrease dependence on imported commodities.

Jamaica's leading traditional agricultural export, sugar, has Aalso
been the subject of a nrotracted price Adecline in world markets. TIn
spite of GOJ efforts to modernize the sugar industry, given the
sensitivity of the suagar market to international orice and demand
changes, the GNJ has recoanized that only a vortion of Jamaica's
sugar industrv can continue to onerate economicallv. The World Bank
has indicated its willingess to rehabilitate that segment of the
industry that produces for domestic consumption and for protected
EFC markets. 1In effect, sugar has joined hauxite in vermanently
shrinking to a much lower level of production. Tn consequence,
substantial amounts of unutilized and underutilized sugar lands
would more ootimally be used for cultivation of other croos.

The GOJ has recognized the national need for quick and bold action
to create a whollv different aariculture for Jamaica. In this move
to revitalize the agricultural sector, the GOJ created Aaro 21 as
the lead institution for achieving more intensive land utilization,
crop diversification, adopotion of improved technoloqv and the
Attraction of new investment capital and technoloav into aaricultual
production and marketina.

The purnose of the oroject is to reinforce the institutional
canacity of Aaro 21 to promote and develop private commercial



agricultural investment in Jamaica. To accomolish this, the oroject
will assist Aaqro 21 in the initial phase of its recently initiated
croo diversification program, focusing on three underutilized sugar
estates in the St. Catherine's Plain area on the western outskirts
of Kingston. There are availahle some 20,000 acres of sugar cane
lands, in increments of about 1,000 acres, for plantina

with diversified cropos. However, accomplishment of 20,000 acres of
production is not a svecific objective of this Project. As the
diversification effort is to he investment dAriven, it is expecteAd
that something approachina 13,400 acres will be transferred into
other crops following infrastructure rehabilitation financed during
the first three vears of this project.

In order to enhance the oproductivity of these lands and to encouraqe
investor particioation in the program, the GOJ, throuah Agro 21,
plans to perform a series of off-site rehahilitation proiects.
Although the first few off-site infrastructure projects have already
been identified by Agro 21, the sequencing of additional orojects
will depend largelv on investor interest in the various sections of
crop land. All necessarv enaineering studies and economic
feasilbility evaluations of these infrastructure vrojects will be
carried out by Agro 21 either in-house or through contracts.
Following contractina of the construction under AID L/C financing
contract procedures, actual contruction monitorina will he carried
out directly bv Agro 21 or by the Rio Cobre Irrigation Works, with
supervision provided by Aaro 21 enaineerinag staftf.

Concurrent with the rehabilitation nrocess, the GOJ will he
reviewing pronosals, each containina a farm nlan, solicited from
investors. BRased on criteria developed hy Agro 21, the gualifying
proposals will he selected and lease aareements neaotiated,
Following completion of anv aqreed upbon on-site infrastructure,

Agro 21 will turn the land over to the investor tn start oproduction.

In order to enhance Aqro 21's capabilities to promote this nrivate
enterprise agricultural investment in Jamaica bv local and/or
foreign investors, the Project focuses c¢n four principal activities,
namelv: (1) strengthening the capacity of Agro 21 throuah the
provision of staff and associated equipment; (2) assistina Agro 21
to implement a small infrastructure development nrogram :o :
rehabilitate and construct installations such as wells, irrigation
canals, pumping stations, fencing and storaqge facilities: and (3)
providing Aaro 21 and the Rio Cobre Irrigation Works with the
resources necessary to upqrade the GOJ's ability to make the
rehabilitated irrigation system work effectively, with its
operations and maintenance costs paid for directlv hv user fees; and
(4)Y4developing a small farmer linkage vrogram within agro 21 to
Facilitakte small farmer access to technoloqv, markets, land, an?
supplemental emplovment.



The project is exvected to increase aaricultural nroductivity,
increase exvorts, and generate additional overmanent jobs and a large
demand for seasonal emplovment. Production activities will he
carried out in the St. Catherine's olain area near Kinaston, an area
which has & varticularlv high rate of unemployment.

Prcject financing will be as follows:

AID Grant $13,000,000
AID Loan $5,000,000
GOJ Contribution $4,000,000
Total $24,000,0090

Major project inputs include:

Lona Term Technical Assistance: $3,6A90,000
Expatriate Staff 132 om

Local Sta€f 312 pm

TCN 72 pm

Short Term Technical Ass . stance: 29 pm $464,000
Operational Supnort/Interim O&M: $475,000
Commedities: $583,Nn00
Land (GOJ Contribution): $6,000,000
Construction Services for Svstem Rehabhilitation: $10,157,000
Training: $425,000
Special Projects Tund: $331,000
Evaluations/Audits: $15A,000

The majority of this project will be implemented bv Agro 2]. Lona
and short term local and expatriate technical assistance for

Agro 21 will be hired directly by 2aro 21 using host country
contracting. 1In addition, Jamaican firms will be contracted to
conduct Ffeasibility studies, technical consultancies, and training
services. The major share of overseas commodities and equipment
required bv Adgro 2) will be oprocured hv a Procurement Services
Agent (PSA); the bhalance will be procured directlv bv Aaro 27i.
Construction will be undertaken by local private firms who will be
monitored and supervised by RCIW and Aaro 21 staff. ‘Those asnects
of the Operations & Maintenance component which will uparade RCIW



will be implemented diractly by RCIW which will contract For the
necessarv technical assistance and procure their commodities using
a PSA. The environmental monitoring identified under this
component will bhe carried out by the UWA. The Small Farmer
Linkage Proqram will he implemented by Agro 21 through various
combinations of grower contracts, producer organizations, and
coordination with the Ministry of Agriculture.

B. Summarv Findings:

Based on the analyses contained in Parts IV (Cost Estimate and
Financial Plan) and vII (Project Analvses) and in Annexes 2A-F of
the Project Paper, the project has been determined to be
technically, economically, financially, socially, adminstratively,
and environmentally sound and ready for implementation. Preject
Feasibility was thoroughly assessed hv an eight-person team of
J.5. consultants and by two independent consultants in

Auaqust 1985. Tn addition, project development draws on the
findinas of a three-person team of Israeli water and aqricultural
spacialists.,

The Project meets all statutorv crikeria (see Statutory

Checklists, Annex 1-C, and Mission Director's 511 (e)
Certification, Annex 1-F).

C. Project Contrihutors:

A program to assist with the diversification of croos and the
promotion of brivate enterprise agricultural investment has heen
under discussion with the GOJ since 1980. The Project Paner
reflects close AID/GOJ collahoration and mutual understanding of
the project's objectives and planned implementation.



TT. PROJECT BACKGROUND AND RATIONALT

A. TIntroduction:

Jamaica, the third largest of the Caribbean islands, with a land
area of 4,243 sauare miles, is relatively well-endowed with natural
resources, appropriate conditions for both aqriculture and tourism,
a nlentiful, relativelv well-educated and skilled labor Fforce, and
proximity to North American markets. Althouqgh the climate is
tropical at sea level, numerous micro climates exist, making the
country well suited to the vproduction of an extensive arrav of
crops. Rainfall is seasonal, with striking reaional variations:
some northern regions receive up to 500 cm per vear whil~= khe
southern and southwestern plains receive onlv 70 cm.

Per capita GDP (in 1094 dollars) was J$4079, however the annual per
capita real GDP growth rate declined by 0.4 percent in 1984, The
All Jamaica Consumer Price Index increased bv 27.8 nercetn over that
of 1983 and hy 69.6 percent over that or 198C, measured on an
average basis. 1/ About Fifty percent of the population lives at

or helow the poverty level.

Historically, the pattern of production and trade has been hased on
exports of agricultural produce and raw materials and imports of
manufactured aoods and food. Principal exports have been hauxite
alumina, sugar, and bananas. TIn recent vears, the small
manufacturing sector has sunplied increasinaglv more of the domestic
market, althouah exports of such proudcts have heen largelv limited
to CARICOM markets. 1n spnite of the Favonrable aspects of location,
endowment, and climate however, the economv is highlv sensitive to
international price and demand chanaes and is entiraly dependent on
imported oil for commercial enerav consumption. The 1984 trade
balance was a negative US$450 million.

B. Background and Problem

The Jamaican economy has heen battered bv concurrent declines in all
of its traditional exports. In spite of strong measures taken since
1982 to stabilize and revitalize the economv, the process of
economic recovery based on nrivate investment and production
received a major setback recentlv as continuina weak international
markets for bhauxite and alumina resulted in the closinag of kwo
nlants. Althouah one of these has reopbened under contract to the
GOT, foreign earninas and tax revennes from bauxite/alumina have

1/ Source: Economic and Social Survey 1984. 1984 figures ar:
provisional.)



declined drastically and tax revenues are virtually non-existent.
The contribution of the bauxite/alumina sector to the Jamaican
economy is expected to decline by about 3 oercent of GDP or 11
pvercent of central Government revenues. Because of the decline in
export revenue, the World bhank estimates that the fiscal deficit
will rise from 7.8% of GDP in JFY1984/1985 to about 12% in
JFY1985/86 unless some compensatory measures are taken.

In line with this, the GOJ deficit tarqget of 6-8% of GDP will
require further reductions in ewpenditures and an increase in
revenues, measures which will produce a further draa upon an alreadv
depressed local economv. Assuming good management of government
resources and rescheduling of external deht, there is still a need
to mobilize about US$102 million in financing for JFY1985/86 from
presently unidentified sources if a significant decline in
non-hauxite GDP is to be avoided. Even under this scenario,
non-hauxite sector impo.ts would have to decline bv close to 10%.
Without a sianificant increase in net capital inflow, non-bauxite
sector imoorts would have to decline by about USH160 million or 16%
of GDP.

With sharp declines in earninas from bauxite and alumina, the
princioal foreign exchange earner, the Government of Jamaica has
targetted the agricultural sector as an essential source of
emplovment, foreign exchange earninags and savings and the kev
element in achieving increased food self reliance. Alona with
manufacturinag, this sector is seen as criktical to the success of the
World Bank's structual adjustment proaram,

Agriculture for the past number of vears has been stagnant,
characterized by a negative halance of trade in aaricultural
products. This was the result of nealect to such critical needs as
the use of updated technology, new exnort crops and markets,
aagro-industrial linkaqges, commercialization and the
socio-demoaranhic inteqration reauired to achieve comprehensive
develooment. Consequently, the sector has remained traditional in
outlook and scope, Aominated hv suhsistence food farmina,
inefficient practices and technigues, over-reliance on subsidies,
and plantation suagar production. Tt has accounted for about 70% of
emplovment in the productive sectors and about 35% of emplovment in
the economy as a whole simply by virtue of the large subsidized
plantation workforce and the larae number of subsistence farmers.

The protracted decline of world sugar markets has affected Jamaica
directly throuah lower prices and indirectlv throuah the decline in
efficiency in the suagar industrv because of low capital investment
and maintenance. As a result of a recent study, the World Bank
recommended that Jamaica's sugar industrv should bhe raduced to a
level which will be adequate onlv to satisfv the EEC quonta and lorcal
consumption, Aiscounting anv further 11,5, quota., This leaves a



production requirament of approximately 225,000 tons of sugar which
can be satisfied by private estates and the production from two of
the larae publicly owned estates, Monvmusk and Frome. The World
Rank will support rehahilitation of these two large government owned
mills, but will not fund rehabilitation of four other oublicly owned
mills which thev judge to be uneconomical units.

With global suagar prices pvermanently depressed, high costs of
production and accumulated losses of J$259 million (US$ 47 miilion)
bv the National Sugar Compvany, the GOJ, in line with its Crovo
Diversification program, has taken the significant decision to lease
20,000 acres of three less viahle estates to nrivate sector entities
for diversified croo production. The redeplovment process will
generate considerable improvements in land utilization, foreian
exchange savinas and earninas,and add significantlv to emplovment
oppnortunities for permanent and seasonal jobs. Tt is with this
background that the Crop Diversification/Trrigation Projech is
proposed.

. Rationale

The GOJ created Agro 21 as the key element in the medium term plan
for revitalizing the agricultural sector. FEstablished with AID
assistance in 1983, Aaro 2] is the lead institution for achieving
more intensive land utilization, croo diversification, adootion of
improved technologv and the attraction of new investment capital and
know-how into agricultural oroduction and marketing. Significant
proaress has been achieved over the past vear but with the continued
decliné in earnings from hauxite and alumina, the pace of
agricultural develooment must be sharnlv accelerated.

Unfortunately, the amount of agood agricultural land is verv limited
and the best lands are predominantely devoted to suagar cane and
bananas. The need to get hetter returns from its available land and
water resources has prompted the GOJ to stress both an increase in
export crons as well as an increase in crop substitution orograms.
In order to do this, the decision was taken bv GOJ to make available
land and water resources now being used in a relativelv inefficient
government overated sugar based export nroduction mode to a morse
profitable higher value orivate sector crooping nrogram. This nas
resultad in the GOJ's Crop Niversification Program, a country-wide
orogram to restructure the agricultural sector hv rehahilitating
abandoned lands, diversifvina the crop base, and outting more of the
govarnment lands into the hands of the private sector. An estimated
100,000 acres are available for this purpose of which approximately
60,000 acres have heen identified for small free-hold lands and
40,000 acres are identified for commercial nroduction under lona
term lease aareements.



In this context, the GOJ has concevtualized a privatization and
diversification proqram for the three underutilized sugar estates in
the St. Catherine Plain area, beqginning in 1985 and running through
1988. The GOJ is seekina investment funds from the World Bank, the
EEC, the Tnter-American Development Bank, the Caribbean Develoopment
Bank, local banks, supplier credit, and investor equity, as well as
from OUSAID. USAID wishes to resnond to the GOJ request bv providing
assistance for the initial nhases of the orogram which focuses on
some 13,400 acres of state farm lands in the St. Catherine Plain
area.

Cultivaticn of the currently idle lands and more intensive
production of the other lands in the three sugar estates will result
in an increased demand for labor. The approximatellv 3,500 workers
now involved in sugar are by and large an older aroup, mostly in khe
Eifty vears and above category. Their skill levels range from cane
cutting to eaguipment coeration, mechanics and adminstration. The
skilled and semi-skilled should .ave no problem beina absorbed into
similar jobs in the new proaram since multi- ~-crooning, as comwared to
sugar cane, requires more irrigation and tillage and conseaguently
more maintenance and reovairs.

The analysis of the labor demand for the entire project area
indicates that the 20,000 acres will represent 39,400 effective crovo
acres as the result oE double croopina (two crops ner vear eXcept
for ornamentals) and an estimate of approximatelrlv 1.36 million
nerson davs of work. The quurn will be musch higher if anv hand
labotr is used in harvesting gqrain crons and if the fruit and
aquaculture components are added.

Since the project also involves rehahilitation of a canal svstem
that services an estimated 2,000 small Ffarmers, another significant
increase in employment, for which no estimates have been made, will
occur. Additionally, there will be a sianificant increase in
ancillary services (transportation, grading and packing, maintenance
of the irrigation system, and support sales from secondary and
tertiary businesses) that will offer increased emplovment.
Rehabilitation of the iirrigation svstem will also provide several
thousand days of emolovment.

The oroject will offer employment ovpportunities for women. This is
highly desirable since one-third of Jamaican households are headed
by women and female unemplovment is much greater than that of
males. (For more details on emvlovment, see Annex 2.B.2.)

In addition, the program is expected to nrovide substitutes for a
sianificant portion of current imports and to resuit in a
substantial increase in shipping to the export market, all nf which
will generate increased demand for shipping, orocessinag and
ancillary services,
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{i) GOJ Priorities:

This Project is a major new priority initiative of the GOJ's
program. Agro 21 is a key element for revitalizinag the agricultural
sector. The Aqro 21 prograa involves the identification of crops
and agricultural activities with sianificant develooment potential;:
the organization of the raquisite resources and infrastructure Ffor
their development; the marshalling of land, capital, manpower, and
technology to pursue market opportunities; and the removal of the
existina and potential hottlenecks in the way of development of
these markets. As such, Agro 21 is an inteqral part of the GOJ
strateagy to:

1. Improve the investment climate in Jamaica and Adevelop the
countrv's investment camabilitv to achieve the fasktest
possible expansion of the countrv's ability to vroduce
qoods and services for export and for domestic consumotion;:

2. Derequlate the economy to encourage and induce more private
sector participation in the production and distrikution of
goods and services:

3. Enhance the country's ability to earn and save foreian
exchange through the expmansion of export enterorises and
the reorganization and rehabilitation of the production
infrastructure;

a, Promote food self-sufficiency in ordAer to reduce reliance
on imported agricultural products with resulting foreian
exchange saving; and

5. Develop and implement manpower policies and proarams in
orcder to increase the number of skilled workers, manaaers,
and entrepreneurs in the country.

Within this framework, Agro 21's role is one of a catalvtic
instrument to transform the agricultural sector into a commercially
viable economic state. In particular, Agro 21 promotes the
application of technoloaical innovations and private investment to
expand agricultural production for export and food self-sufficiencv
on Jamaica's idle resources of unutilized and under utilized land.

(ii) USAID Strateqv:

The Project responds to AID's policy obiectives of increasing rural
income, foreign exchange earninas, and food securitv., Tt suponrts
AID's pnolicv objectives of encouraaginag increased narticipation of
the orivate sector, both 1.S. and Jamaican, in agricultural
production, marketing, and the transfer of technical, managerial and
marketina expertise. The Project will have major institutional



development benefits and will contribute to the nolicy dialoque bv
supporting practical demonstrations of the effectiveness of private
enterprise in development.

The proposed Project is consistent with the Mission's objectives of:

1. strengthening the private sector

2. increasing reliance on market forces
3. increasing food self-reliance

4, technoloay transfer

5. institutional development.

More specifically, the Project reoresents one of the orincipal
interventions identified in the Mission's FY 1986-87 Action Plan to
support stahble long term growth in the context of changed short to
medium term economic conditions. In view of the drastic redustion
in export earnings from bauxite and alumina, Jamaica has a critical,
and immediate, need for exvansion of foreian exchange earnings from
non-traditional exports. The pronosed Croo Diversification Project
will address this need, as well as increase employment and
oroduction in the agricultural sector.

This Project is an integral part of the Mission's overall shift of
availlable resources towards intensified support for the GOJ's
program of accelerated export growth over the next five vears. Jk
is an example of the kind of interventions which both addresses
short term economic exiaencies and supports structural adjustments
aimed at increasing reliance on private market mechanisms. Tt is
consistent also with Mission policv dialngue objectives,
particularly those relating to removal of restrictions on the
importation of agricultural inputs, relaxation of constraints
imposed on aqricultural marketing by the External Marketina
Organizations, elimination of onrice controls on imoorted foods, and
liberalization of the foreian exchange and trade regime.

The project supolements the on-going Mission efforts to expand the
role of aariculture in the nation's economy bv encouraging the
development and expansion of aaribusiness activity throuah the
Aaro-Industrial Develooment Project (AIDP). AJIDP is orovidina
foreian exchange, ore-investment funds, and trainina and is funding
the strategic plannina program within Agro 21. A number of the
staff positions funded under AIDP directlv impact on the
implementation of the current project.

Bv focusing on the problems taced by small farmers, particularlv
access to markets and technology, the project 2also reflects Mission
interest in these areas reflected in the Agricultural Markatina
Project and the Small Farmer Production/Marketina Project.
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D. Strategy

The GOJ has already identified those lands which are appropriate for
diversified agriculture. 1In order to enhance the productivity of
these lands and to encourage investor participation in the program,
the GOJ, through Agro 21, plans to perform a series of
rehabilitation projects. This infrastructure rehabilitation is
necessary beforc potential investors will be willing to commit
because the lands in question are dependent on the water, power, and
road access which thev will provide. Although the first few
infrastructure projects have already been identified by Agro 21, the
sequencing of additional projects will depend largely on investor
interest in the various sections of crop land. All necessary
engineering studies and economic feasibility evaluations of these
infrastructure projects will be carried out by Agro 21 either
in-house or through contracts. Following contracting of the
construction under AID local cost financing contract procedures,
actual construction monitoring and supervision will be jointly
carried out by the Rio Cobre Irrigation Works and Agro 21
engineering staff,

Concurrently, the GOJ will be soliciting proposals from investors.
The proposals should contain both a farm plan as well as any
requests for on-site infrastructure, Based on criteria developed by
Agro 21, the qualifying proposals will be selected and lease
agreements negotiated. Following completion of any agreed upon
on-site infrastructure, Agro 21 turns the land over to the investor
to start production.

The proposed AID financed Project will assist in developing

Agro 21's capacity to promote this private enterprise agricultural
investment and agricultural diversification through both staff
support and bv assisting with the initial small infrastructure
development program to rehabilitate and construct installations such
as wells, irrigation, canals, pumping stations, and fencing. A
third element will examine the current system of operation and
maintenance of the irrigation system and foliow through with reforms
and upgrading required to improve the system. A fourth element of
the Project is a small farmer linkage program designed to facilitate
access to technology, market outlets, land and supplementary
employment through private commercial agriculture activities,
primarily through linkages with the larger investors. By
concentrating U.S. assistance in these areas of activity, it is
expected that significant contributions to employment, and
production can be realized during the life of the project.

AID is in a postion to move more rapidly than other donors with whom
the GOJ and we have discussed funding possibilities. As such, it is
proposed that AID finance an $18 million ($13 million grant and $5
million loan) initial aspects of the proyram, with other donors
(most likely the EE, IDB and IBRD) subsequently contributing in the
order of $60 million.



ITT. PROJECT DESCRIPTION

A. Project Goal and Purpose

The goal of the project is to develoo the agricultural sector to
increase productivity, increase employment and enhance Jamaica's
capability to earn and save foreign exchange.

The purpose of the project is to reinforce the institutional

capacity of Agro 21 to develop private aqricultural investment in
Jamaica.

B. General Description

Agro 21 was created in October 1983 by the Government of .Jamaica to
spearhead the private investment in aariculture which is considereAq
crucial for economic racoverv. Investment in adgriculture will
enhance Jamaica's canacity to earn and/or save foreiqn exchanqe
while easing the constraints on growth brought on bv declining world
markets for the traditional exoorts of alumina/hauxite and sugar.

The centerpiece of investment in agriculture is abandoned sugar land
or land otherwise underutilized. These lands are to be made
available to investors through a croo diversification oroaram
administered bv Aaro 21. 1t is anticipated that crops planted will
include winter vegetables, ornamental horticulture, food and feed
arains, tree croos and nil seed croos., Phased development of the
lands is anticipated with some 13,400 acres of the St. Catherine
Plain heing the focus of initial efforts.

To accomplish the previously stated purpose, the obroject will assist
Agro 21 in undertaking this urgently needed proaram. The nroject
focuses on four princimal activities, namely: (1) strengthening the
capac1tv of Agro 21 to promote private enterprise aqricultural
investment by local and/or foreign investors; (2) assisting Aaro 21
to rehabilitate the existing svstem, uparade it and add facilities
required to ensure full effectiveness (3) providina Agro 21 and RCIW
with the resources necessary to uparade the GOJ's ahility to
efficiently operate and maintain the rehabilitated system, and (4)
establishing a small farmer linkage program at Aqro 21 to help small
producers gain access to technologv, market outlets, land and
employment through formal and informal relationshins to be developed
with laraqer producers and markets. Accomolishment of 20,000 acres
of productlon is not a smecific ohjective of the broject.
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small farmers the rature of the opportunities open to them, how they
may take advantage of them, how the Aqro 21 lease helps to onrotect
small farmers, and why it is in the small farmers' interest to
comply with their contracts.

The Director would also be responsible for planning for Technical
Assistance and training, and for coordinating arrangements to
provide support for small farmers Ffrom the existing hankina, input
supnly, markating, and technical assistance/extension system.

The Resource Fconomist will provide in-depth economic and financila
anlavsis of land development and utilization projects, as wzll as
other relevant investigations as Airected by the Director of Small
Farmer Programs.

Other Long-Term Technical Assistance: Additional soecialists
financed under this project or under AID's Agro-Industrial
Development Project will plav crucial roles in the implementation of
this component. Thecy are:

-- the Director of Export Marketing and the Export Marketing
Coordinator,

-- the Director of New Project Development and the New Product
Development Coordinator,

-- the Irrigation Engineer, and

-- the Consulting Irrigation Engineer.

Under the project, the combined efforts of these specialists will
enable Agro 21 to provide the following assistance to small scale
Farmers:

-- market development activities;

-- information of products required in the local and exoort
marxkets;:

-- 2ffective and efficient on-farm water management

- fair and equitable irrigation water delivery svstem

These same specialist staff will be equally effective with large
scale commercial operations in which develooment of the "Mother
Farm" model and its many variations and linkages mav be the most
efficient.

Training: ($335,000) The small farm coordinator must he aware of
and able to coordinate GOJ services to assist the small-scale
farmers. Training, study ktcucs, conferences and workshoos will be
the kinds of activities used to educate the individuals involved and
to coordinate the actual services. Tn addition, provision will he
made to fund specific croo culture demonstrations and Field trials.
Under associate grower oroarams, the "mother Farm" may bhe
compensated for special training or development nrograms for small
farmers.
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To satisfy the requirements of the Environmental Assessment, funds
have been included under this item specifically for training small
fFarmers in proper pesticide handling and use. It is recommended
that the training for this aspect be contracted out to the Caribbean
Agricultural Research and Development Institukte.

Special Projects Furd: ($326,000) A Special Projects Fund will
address unforeseen requirements and experimental orojects. An
example of an unforeseen or "emergency" requirsment” would be funds
to handle technical assistance, equipment, and chemical controls for
an outhreak of pests or plant disease. An example of an
"experimental project" would be the testing of new varieties and
techniques on a small faicm which had only heen tried previouslv in a
large farm environment.

m™e Svecial Projects Fund is desianed to deal with "problem-solving"
and "trouble-shonting". This is a fast-response mechanism to deal
with problems affecting the interests of small farmers diractly or
indirectly, thus helping to maintain the commercial ra2liability of
small farmers in the face of inevitable problems which small farmers
are unable to deal with. Although larger farmers will be expected
to pay user charges, they will also benefit, as the Special Projects
Fund buttresses their investment.

Funds will also bhe used to finance special studies and research,
including studies to monitor the small scale farmers' use of
pesticides hoth on and off the commercial farm.

Total AID funds budgeted for this comoonent, including inflation,
are $982,000.

D. End of Project Status:

At the end of five years, the project described above is expected to
result in the following conditions:

1. An enhanced institutional capability will exist in Agro 21
to attract foreign and Jamaican private investment to
diversified commercial agriculture, princivallyv export
crops, therebv increasing foreian exchange earnings and
savings.

). Suhstantial tracts of idle and underutilezed traditional
sugar arowing land in St. Catharine's Plain will be unier
nroduction bv large and small orivate aqricultural
enterprises.



Practices and institutional arrangements will have bean
established through which small farmers will have access to
production resources and markets, both local and exoork.
This will include linkages to larger agricultural
enterprises for the purpose of exploiting markating
channels, technology transfer opportunities, and other
economic bhenefits.

A greater deqree of self-sufficiency in foods now heing
imported will have been generated therebv savina vital
foreign exchange resources.

Employment of oermanent and seasonal workers will have
increased by approximately 2,000 new full time equivalent
employment opportunities durina develooment of the first
2,000 acres in St., Catherine's Plain area.

The significance of private agricultural enterprise as an
instrument of development and employment generation will
recieve broader recognition and incorporation in Jamaican
domestic policy dialoque.

O&M of the rehabilitated system will have been upgraded.
RCIW will finance these activities on a self-sustaining
basis from its collections of water user charges
established at a level which adequately covers costs.



IV. T[FINANCIAL PLAN AND ANALYSIS

A. Dverview

The total cost of the CD/I precject is estimated at $24.0 million.
The AID contribution will consist of a 0US$13.0 million grant and a
US$5 million loan which will be obligated over a five vear period;
$6.0 million in Fiscal Year 1985 and the remainder in the following
four years. The GOJ contribution will total 1S$6.0 million in kind.

B. Fundina

A.T.D. is to provide funds for the nroject bv means of a grant of
$13.0 million and a loan of $5.0 million. The qrant funds will be
used for long term technical assistance of anoroximately 516 person
months, short term technical assistance of 29 nerson months,
evaluations and audits, training including in-house and on-the-job
training nlus workshop and conference Aattendance, small farmer
linkage, commodities, opberations and maintenance, approximately half
of the off-site and on-site infrastructure rehabilitation, and
inflation. The loan funds will be used for approximatelv half of
the off-site and on-site infrastructure rehabilitation, some
technical assistance and inflation.

The GOJ will provide $6.0 million. These counterpart resources will
pPrincipallyv consist of land.

C. Cost Summarv

Table 4.1 is a summarv cost estimate and financial olan hv
component. This information is further broken down hetween foreian
exchange and local currency costs.

Table 4.2 is a projection of expenditures by fiscal year. The
expenditures in years 4 and S are extremely low and reflect a
phasing out of A.T1.D. funding, with the focus being on the
Overations and Maintenance component. After project completion,
approximately J$500,000 a year will be necessarv to continue project
related Agro-21 operations.
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Table 4.1: Summarv Cost Estimate and Financial 2lian (JSS000)
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D. Methods of Implementation and Financing

It is envisioned that both local and expatriate staff under the long
term technical assistance will be funded under host country
contracts. The expatriate staff is currentlv funded under this
mechanism and it has oroiven to he an efficient and effective method.

All local commoditv procurements for this broject will he the
resoonsibility of Aaro-21 and will be handled on an
advance/reimbursement basis. The overseas orncurement will involve
a Direct Letter of Commitment issued bv A.I.D. to the sunplier/PSA
abrnad. The use of an A.1.D. Direct Letter of Commitment is
necessitated as 1.S. currencv is not readily available in Jamaira.

Additional A&E services required to complete the planned
rehabilitation will be obtained locally by means of host country
contracts. Construction services will also be obtained by host
country contracts. Evaluations will be obtained by means of an AID
diract contract while audits will be under host countrv contracts.

The overseas training under this project will be accomplished hv
means of diract contract enabling key personnel to attend short term
courses or conferences overseas. The local training will include
in-house and on-the-job training.

In summary, it is felt that there is adequate cavacity and
capahilitv in Agro-21 to carrv out these activities. A review of
their accounting practices will be conducted hy A,T1.D. Mission staff
in October of 1985,



GRAND TOTAL

Table 4.3: methods of Implementation and Financina
Method Method Approx.
of nf Amount
Component Imolementation Financing (US$000)
Lona Term TA
Expatriate Staff HC Contract HC Advance/Reimbursement 2,290
Local Staff HC Contract HC Advance/Reimbursement 920
TCN HC Contract HC Advance/Reimbursement 480
3,690
Short Term TA
HC Contract HC Advance/Reimbursement 464
Commodities
Overseas Procurement HC Procurement Direct L/Comm 509
Local Procurement HC Procurement HC Advance/Peimbursement 74
583
Operations/Interim O&M
HC Contract HC Advance/Reimbursement 475
A&E/Construction Services
HC Contract HC Advance/Reimbursement 10,167
Training
Overseas Training Direct Contract Direct Pavment (Advance) a0
Local Training HC Contract HC Advance/Reimbursement 3A%
425
Svecial Projects Fund
Foreign Exchanae HC Contract Direct Payvment (Advance) 216
Local Currency HC Contract HC Advance/Reimbursement 115
31
Evaluations
Direct Contract Direct Payvment 96
Audits
HC Contract HC Advance/Reimhursement 60
TOTAT, 16,290
INFLATION 1,710

18,000



V. IMPLEMENTAT1ON PLAN

A. Institutions and Agencies Involved

Agro 21 was created in October, 1983 to "make agriculture
Jamaica's business". The performance of the organization was
evaluated by USAID in December 1984, and Agro 21 was judged ro
have "performed in an outstandina manner"™. T1SAID helieves that
Agro 21 is fully capable of implementing this Project.

Agro 21 will implement the Project directly; no authoritv hevond
the existing broad mandate of Agro 21 is required to carrv out the
Project. Aqro 2] operations under this Project will be financed
partly by AID, and nartly by GNJ budaert allocations.

It is expected that ten additional professional staff members will
ultimatelv be hired to carry out the functions reauired under the
Proiject. However, it is the intention of Agro 2l to retain within
the organization onlv those functions which are essential to heina
handled "in-house" with the preferred mode of acquisition of
services to he bv contract. The rate of staff build up will
depend on such factors as the overall workload of Aqro 21, the
abilitv of current staff to carryv part of the workload of this
Project, the availability of contracting altarnatives to staff
hirina, and the nace of Projent implementation.

The majority of this project will be imnlemented by Aqro 21. Long
and short term local and exnatriate technical assistance for

Agro 21 will be hir=2d diractlv bv Agro 21 using host countrv
contracting. Tn addition, Jamaican firms will be contracted to
conduct feasibility studies, kaechnical consultancies, and training
services. The maijor share of overseas commndities and eaquipment
requirad by Agro 21 will be orocured by a Procurement Services
Agent (PSA); the balance will be orocured directlv bv Agrn 2.
Construction will L. undertaken by local private firms who will bhe
supervised bv Aqro 21's staff. Those asvects of the Operations &
Maintenance component which will upqrade RCIW will bhe implemented
directly bv RCIW which will contract for the necessary technical
assistance and orocure their commodities using a PSA. The
environmental monitoring identified under this component will he
carried out by the UWA. The Small Farmer Linkage Proagram will be
implemented by Agqro 21 through various comhinations of qrower
contracts, oroducer oraganizations, and coordination with the
Ministrv of Agriculture.



B. Procedures:

Agro 21 will implement the project. Dav-to-day management
(planning, coordinating, monitoring and accounting) will be the
responsibility of the Managing Director of Agro 21, assisted by
Unit Directors and supported by Agro 21 administrative and support
staff.

The Project contemplates a complex set of acquisitions of services
and commodities including:

-- long term technical assistance

-- a wide variety of short term consultina services

-- AsFE construction services

-- management of local and international procurement of
commodities

The project thus will require a multinlicitv of individual
procurement actions. It would be undesirable for Aaro 21 and
USAID staff to handle this administrative burden internally.
Limitations on staff resources, the need for rapid, flexible
response on Project acauisition decisions, and the need as a
policy matter not to allow implementation complications to cloud a
GOJ perception of USG responsiveness to urgent operational needs
all argue for creation of a separate capabilitv under contract to
handle procurement administration. The followina oprocurement
strategv is designed to resnond to these oroblems.

A PSA will bhe contracted to procure the majority of the overseas
commodities.

The project will finance a Procur:ment/Ceniiracts Specialist to
augment the staff currently employed bv Aaro 21. This individual
will be responsible for nrocuring all construction services and
for procuring locally available commodities. Purelv local
currency cost services would be nrocured under Handbook 1,
Supnlement B Chapter 18. Construction services involving local
and foreign oxchange costs would be handled under Handbook 1,
Supplement B Chapter 12. He would also he responsible for
recruiting long and short term technical assistance versonnel,
both overseas and local.



Conductira Conducting
Service (Year 1) (Subsequent)
LONG T%RM TECHNICAL ASSISTANCE
txpatriate HC X
Local HC X
SHORT TERM TECHNICAL ASSISTANCE
Institution Strengthening HC X
NDoeration & Maintenance HC X X
A&E/CONSTRUCTION SERVICES HC X X

HC means Handbook 1, Supplement B, Chapter 18 referring to
solicitations for service contracts solelv within the cooperating
country.

Procurement of goods and services under the Project will be
governed by the AID Handhook 1, Supplement B, Procurement
Policies. Because of the nature of the project wherein the
initial inputs have an unusual urqencv critical to meeting certain
Project objectives, i.a, irrigation infrastructure sufficient to
accommodate the 1985-86 winter vegetable cron, and subsequent
inputs requiring ranid implementation response, o.q. accommodating
investor infrastructure needs once identified, discretionarv ATD
Handbook 11 orocedures could constitute A constraint on oroject
implementation effectiveness if anolied in all cases. Tn view of
the fact tn~t HB1ll procedures derive from HB1R, the HRIB
principles and statutory requirements will he the bhasis for the
procurement procedures to bhe detailed in Project Tmolementation
Letters.

Much of the procurement under this project will he Ffor Local Cost
Financing (LCF). Under Ch. 18 of HB1B, LC¥, onlv the comnetitive
principles in award of contracts and the contract aoproval
requirements of HBIB Ch. 12 apply. Where US dollar procurement is
involved, HB1B Ch.12 will be the basis Ffor procurement procedures
to be detailed in PILs.
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C. Implementation Schedule:
Year 1 Year 2 Year 3 Year 4 Year 5
FY 1986 FY 1987 FY 1988 FY 1989 FY 1990
Activity ONDJFMAMJJAS ONDJFMAMJJAS ONDJFMAMJJAS ONDJFMAMJJAS OHDJFMAMJJIAS
AGRO 21 STRENGTHENING
Long Term TA
Irrigation Engineer/Co XXXXLXXKL XXXXAKXXXXKEX XAXXXXXKXAXKX XXX
Irrigation Engineer XXXXXXXKX XXXAXXXKANKK XXXXXXAXXXKK XXX
Procurement/Contracts Spec XXXKXKXXXK XXNKXXXXKXXK XXXXXAAKNXKK XXX
Hydrogeologist KXAXXXXXXXXXX XXAXXXXKKANS XAXXKAXKEAA XX
Irrigation Engineer XXXXXXKXXKXXKX XAXXAXKXXAAKE AXANKLAXRAKX
Site Engineer XXXXKXXEXLXN XXXKXUXKXLXE XXXXAAXKKXXX
Site Engineer XXAKKKXXXX XXAXKIXAXEXY XAAXAXXXXKLN XXXX
Short Term TA XXX XXX
Commodities XXXXXXXXX XXXXXNXNXXXX XXX
Operations Support XXXXXXXXX XXXKXXXKXXXX XXAXXXXAXXXAXX XXX
SMALL INFRASTRUCTURE REHABILITATION
Phase 1 Construction XXXXXXXXX
Phase 2 Detailed Planning KXXXXXXXY
Phase 2 Construction XXX XXXXXXXKXXKXK XAXXXKXXXXXX
OPERATION AND MAINTENANCE
Long Term TA - Agro 21
Director, Admin/Liaison RCIW AXXXXXKEX XXXXXXXXKXKY XXKXXXXAXXXXX XXX
Interim O&M Measures XXXXXXXKK XXXAXXXXXEXL XXXXXNKXAKXN
Long Term TA - RCIW
General Manager KXXXXXXXXK XXXAXXKXXKXXXX XX
On-Farm Water Mgmt Spec XXXXXXX LXXXXXXAXNKE XXXNKENXNKLY AXXXXXLAXXKE XXXXX
On-Farm Water Mgmt Spec KXXXXXK AXXAXXXKXAXE XAXXXKLAKRNANL KXKKEXXEKXNY XXNKX
On-Farm Water Mgmt Spec XXXXXXX XAZEXXXNXXEX XXXXLXXXXXHAX AXXXAXKXXLNX XHNXX
Short Term TA - RCIW XX X XX X X X X X
Training - RCIW XXXXKLXX XXXXXXAXXKLK XXXAKUNXKARK AANNKXAAXANKN XXXX
Commodities - RCIW XXXXKXENY XNXXXXNXXXXX XXX
Small Infrastructure Rehab XXLXXX XXEXXXKAXKEY XXX XNXX
Commodities - UWA XXXXXXLXX
SMALL FARMER LIHKAGE
Long Term TA
Director, Sm Farmer Proarams KAXLLXLXY XXX RXEXKUX LN AN ANNENK 4xy
Resource Economist KXXXXXXKE XEXXXXNXEUXY AMAXNAANENXN $%XX
Training and Workshops KXXXRX EXXXXXXXXENX HAXXAXXHUNX XXX
Special Projects Fund HXXXXX XXXXLAXAXKEX XU ENANX XXX
EVALUATIONS/AUDITS X X Xx ¥ X X






VII. PROJECT ANALYSES (SUMMARIES)

A. Institutional Analvsis (Summary)

Agro 21 was organized to stimulate aqricultural development by
attracting local and foreign investors to aaricultural production
and processing enterprises. The emphasis is on medium to large
scAale commercial projects whose production is exported to earn
foreian exchange, meet domestic food needs, or substitute for
imports. Adgro 21 now has 70 to 80 projects for which it has
monitoring or develoomental responsibilitv.

Agro 21 functions as a catalyst to brinag together the semarate
varts of an investment enterprise (camital, oroduction technologv,
nrocessing and marketing). Short term underwritina of equity by a
government agency mav be needed on occasion. Agro 21 desians,
administers, and monitors nrojects but does not have the staff or
mandate to directly execute projects. Implementation is provided
by other GOJ agencies or by contract with private sector comnanies.

The Corporation is organized as an innovative, hiahly flexible,
quick response groun that understands private sector needs and
interacts with other government agencies to soeed government
response to privats sector for service and approval to requests,

Agro 21 is deeplv involved in the GOJ's proaram of divestment of
governmant owned lands for diversified aariculture. Forty=-seven
narcels of government land have been advertised for long term (49
vears) lease and Agro 21 is charged with lease prepzration,
negotiation, and renting,

Organized first as a secretariate under the Prime Minister, Aqro 21
was changed to a public sector corporation (wholly owned bv the
NMational Investment Bank of Jamaica) in April of 1985. The new
charter of the corpmoration is quite broad allowing all business and
cocrporate functions under Jamaican corporate law. Specific
obiectives remain essentially the same as they were under the
secretariate, 1i.e. increase exports, nrovide import substitutes,
increase land productivity, create new emplovment opportunities,
find new investors for the commercial sector, enhance techriology
transfer, and improve bhoth foreign and domestic market availability
to agricultural producers.:

The evaluation of Aaro 21 by a USAID snonsored contract was
completed in December 1984; the report was highly Ffavorable. The
response by Agro 21 to recommended changes was positive and many
have heen made or are being pnlannad.
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The Agro 21 Board of Directors, with the Managing Director as
Chairman provides company policy and top level quidance. The
Managina Director has regqgular contact with the Prime Minister
through a small steering committee for Agricultural Development
that meets once per week with the Prime Minister. Weekly senior
staff meetings at Agro 21 are held to keep managers informed of
company activities and tasks which are conducted bv
multi-disciplinary teams. Directors administer their respective
divisions but task and activitv authority is retained at the
Managing and Deputy Director level. Tt may be necessary to
deleaate more authority as the work of Agro 21 expands., The use of
sub-diractor project leaders would ease this problem and the
capable staff of the corporation would respond positively to
greater responsibility,

All employees are on short contracts (one to two vears) which
reduces the tendancy for empire buildinqg. The corporation is able
to pav higher salaries and attract hiahlv competent peoole who are
not atraid to make decisions. The top level administrators,
including the Managing Director and his NDeputv, are U.S. citizens
funded under the USAID Agro-Industrialization Project. Additional
staff members necessary for the successful implementation of

Agro 21's mandate will be financed under this project. Thev
include three Irrigation Engineers, a Procurement/Contracts
Officer, a Hydroaeologist, two Site Engineers, a Director for
Administration/Liaison with the Rio Cobre Water Svstam, a Director
for the Small Farmers Proaram and a Resource Fconomist.

In conclusion, given Aqro's 21 assigned role as a catalvst in
stimulating production and investment in agriculture and aiven ifs
role to date in the GOJ's land divestment and crop diversification
orogram, Agro 21 is the logical impnlementing agency for this
project. Analysis of current staff has resulted in the
identification of the additional oositions (outlined above) that
are supportive of the successful outcome of this project and which
will be funded by the project. Aas a result, Aagro 21 can bhe viewed
as having both the orientation and the capacity necessarv to
administer the project.

B. Technical Analysis:

The Technical Analyses Section Annex is divided into seven sections
dealing with those aspects which will impact most strongly on the
out.come of the Project: Climate, Soils, Irrigation Water,
Ircigation Svstem, Infrastructure Rehabhilitation Process, Small
Farmers, and Market.



1. Climate

The South Coastal Plains has the lowest rainfall in Jamaica; it is
warm and tropical but very drv. The 30 vear averaqe rainfall is 78
inches but can vary from as low as 9 inches (1976) to as high as 62
inches (1979).

The averaqe annual temperature is 80°F with a mean annual
variation of 109F ranging from 640 to 88OF in January and
February to 70°9F to 90° in Julv and Auqust. Day/riaht
temperatures fluctuate about 200F,

Relative humidity is 77% to 86% in the early morning, dropping to
65% to 70% about mid-day. Sunshine hours ranae from 7.2 to 8.9
hours/dav during the vear.

NDaily evaporation (free water surface) is 76 inches/vear or 6.3
inches/month. Evaporation ranges are 0.26 inches/day in July and
0.15 inches/day in Januarvy.

On the St. Catherine coastal plain, the low rainfall, hiah
temperature and drying winds result in evaporation exceeding
rainfall in every month expect November. To grow crops
successfully in this area, irrigation is a vital necessitvy.

2. Soils

Two major kinds of soils occur in the project area: the very hiah
pH to calcareous, well drained, permeable Cavmanas clay loam
(Mollisol) soils on "young" nearlv level alluvium that do not
flood; and, the high pH, imperfectly drained, slowlv permeable,
Sydenham and Churchpen clay (Vertisol) soils on "old" nearly level
alluvium that does not flood, but which have varying degrees of
salinity that is increasing down slope.

Caymanas soils are well suited For vegetable croos, papava, mango,
corn, soybean, red beans and lime tolerant ornamentals, if adequate
irrigation is supplied. Caymanas soils are not suited to crops
requiring acid soil such as pineapple.

Sydenham and Churchpen soils are well suited to irriadated wetland
culture of saline tolerant-:varieties of rice, and, if artificial
Arainage is adequate, to irrigated culture of saline tolerant
varieties of sugar cane, sovbeans, corn and sorahum, and nerhaos
tomatoers,

Both the Cavmanas and the Sydenham, Churchpen soils are low in
available nitrogen. Soil test research results show "hiah" levels
of pH, very high availabhle phosphorus and moderate levels of
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potassium. Because of high pH, acidic forms of nitrogan
fertilizers should be used: for example, ammonium sulfate which
also would furnish needed amounts of sulfur in readily soluhle form,

The high pH of all soils continually being slowly increased bv the
addition of high pH irrigation water containing appreciable amounts
of calcium, magnesium and sodium has made essential secondary and
trace elements chemically unavailable for crop production. 7Zinc,
sulfur, iron and manganese, and, perhaps boron, are the principal
minor elements that are deficient; verv likely critically
deficient. A deficiency of one or more essential secondary and/or
trace elements reduces croo vields but all of these are readily and
inexpensivelv available,

Wetland irrigated rice, in addition to nitrogen, phophorus and
potassium requires adequate amounts of available zinc, sulfur,
iron, manganese and silica. No results of research with these
elements on rice arown on "old" alluvia, high pH Svydenham or
Churchpen soils was found.

Other Possible Soil Related Problems: No information was found
concerning possible harmful nematode nopulations in the Caymanas
soils or of possible introduction of nematodes from moist climate
hillside farms via the Rio Cobre River water used for irrigatinn.
Nematodes are tiny worms, 1/25 mm in length, that live on root
juices of many crops, especially on well drained soils. They Are
especiallv abundant in the Tropics. Control is complex; usually
controltled by crop rotation, chemicals and resistant varieties.
This potential problem deserves monitoring.

There may bhe a possibility of harmful nollution from the Rio Cohre
River waters used for irrigation. 1In this regard a 1983 paper bv
the National Resources Conservation Department of Jamaica sktates

on page 2 ..."It is a well established fact that upstream, the Rio
Cobre is subjected to organic affluent from the Condensary, Citrns,
Coffee and Milo factories at Bog Walk. 1t has also received
overflow from the ALCAN operation during overiods of heavy rains but
this has declined in recent years.

Another pollution hazard area exists south of Spanish Town that is
reported to be due to occasional discharges of alkali from a
manufacturing plant (from June 1985 Water Salinity Status Map of
Rural Phvsical Planning Division of the Ministry of Aariculture).

Observations - Surrounding Areas: Preliminarv fField observation »f
small-scale farms west of the current proiect area and the site of
the St. Catherine Veqetahle Marketing Association indicates that
the lands are mostlv well dArained, high oH, hiah phosohorus, hiah
potassium W@him clav loam soil in the "vouna" alluvial vallev of
Coleburns Gullv. The Whim soil is similar to the Caymanas soil
dARA Brpisional st. Catharine Soil Man and 1958 Vernon Snil




The soils in the vicinity of Amity Hall are moderately Araineqd
l.odge clav with saline subsoil and moderately Arained Salt Island
clay, stronglv saline and alkali throughout (1984 Provisional Sk,
Catherine Soil Man). Tt may be necessary to use rice varieties
with adequate salt tolerance in this area.

Conclusions: 1In summary, the recent alluvia located on the
Caymanas tract, a major portion of Bernard Lodge and in the
Colesburn Gully area are well drained naturallv fertile soils.
With prooer irrigation these soils are capable of producing a
variety of high vielding crops, including most vegetahles and
ornamentals. The old alluvia soils, due to poor natural Arainaqge
and some variable levels of salinity, are more limitad in the
number of suitable croos that can be grown. Attention must be
given to imoroving the drainage on these soils so that leachina
will prevent additional accumulation of salts. However, this
constraint was recognized bv the project nlanners as raflectad by
their selections of the old alluvia as the site for producinag the
shallow rooted cereals (rice, sorghum and corn). #ith adequate
leaching and/or the selection of more salt tolerant variestiess, the
number of potential crops could be expanded. Monitoring for
salinity, nematodes and potential oollutants is r=commended.

On the basis of the data examined, the croos selected to he
produced on the identified soil tvoes of the pbroject area apnear
feasible with the application of commonlv available technology.

3. Trrigation Water Resources

Sources: Sources of water for the St. Catherine nlain and
surrounding areas include seasonal rainfall, groundwater stored in
the aquiter, and the Rio Cobre. The Rio Cobre is supplied by
groundwater and runoff in the Rio Cobre Basin which has a watershed
area of about 1282 km?2 (495 sguare miles), and an annual rainfall
rate of about 193 cm. (67 inches per year). Groundwater,
contributes greatly to the river flow, as much as /0% in some
veriods.

The Rio Cobre produces some 343 million metres3/vear of water
during a mean vear (12,000 million cubic feet) and some 226 million
metres3/year in a dry year (8,000 million cubic feet) of which

172 million metres3/year (6,000 million cubic feet) is divarted

to the irrigation canal, to meet onlv in part an irrigition water
demand of 202 million metres3/vear (mean wear) (7,000 million
cubic feat) or 259 million metres3/year (Aryvy vear) (9,000 million
cubic feet).

The r2mainder of the water required Ffor irrigation not supplied hy
the Rio Cobre is to be supnlied by wells. @ith full refurbishing



of the canal, the canal can then provide 23,000 cubic metres/hour
(230 cfs) leaving onlv a deficit of water required for irrigation
for Januarv through April and from June through Julv (mean vear)
that must be made up from the wells., 1In a dry year there is a
deficit for irrigation water supplied by the irrigation canal for
January through September. The length of the above periods may
change depending upon the typoe of irrigation practiced and the
demand for irrigation water.

Theoreticallv from 23,226 acres to 24,235 acres can he irrigated
from revitilized canals and wells in an average vear (28 in. of
rain); and in a dry year (12 to 15 in. of rain) 19,045 to 19,972
acres. This includes anticimated losses plus a leaching factor of
10%. Increasing the irrigation efficiencies and minimizing losses
would enhance these figures ronsiderably, perhaps as much as 40% to
50%. Use of sprinkler or drip irrigation would also add to more
total acreage.

Conclusion: There is sufficient low saline water of good quality
to irrigate some 20,000 acres, with the vbresent irrigation svstem
refurbished and updated, with water from the Rio Cobre conveved hy
the renewed irrigation canal and water from local wells, olus the
new Rio Cobre pumning station.

4, Irrigation Svstem

Recause of inadequate attention for manv vears, the Rio Cobre
Trrigation Svstem has heen steadilv deteriorating, causina a
serious reduction in the supply of irrigation water in the canal
system. The irriqation canals are in very poor condition primarilv
hecause of hank erosion and veaetative growth. The main Rio Cobre
Reservoir has a hiagh siltation problem. The reservoir desiltina
gate and the main canal headgate are not functioning properly;
these must be replaced. To attain levels of service that were
available in 1964, the main canal requires major updating,
revamping and removal of the weir at Spanish Town.

Providing lower cost gravity flow irrigation water by res:toring the
canal system to 1964 levels should he given the highest nrioritv,
NData concerning soil and water resources in the St. Catherine Plain
supports the ootential for irrigation development to reduce farming
risks and increase productivity. Shortaae of water is the major
reason aiven bv well over 1,000 growers in the area as to why thev
ar2 not now producing food crovs. A reliable source of irrigation
water needs to be estanlished and maintained to Hrina these arowers
back into production.

The infrastructure component of the proposed nroject involves the
rehalibitation and uparadina of an old existina svstem to restore






Detailed engineering plans and cost estimates will be completed
prior to initiation of construction. The additional infrastructure
is not expected to cost in excess of US$6,434,000.

Wells: Many irrigation wells in the project area, originally
drilled over 20 years ago to replace the reductions occurring in
canal water supplies, are either not producing any water or
producing very poorly. These wells, seventeen in number, must be
restored to a satisfactorv operatinag condition, because the canal
water, the pumped water and other water sources are all urgently
needed to meet irrigation demands.

Pumping Station: Another source of irrigation water will be
orovided by a oproposed 6,000 cu. vd./hour (45 cfs) pumping station
located on the Rio Cobre river adjacent to Spanish Town. Recause it
is located directlv below Spanish Town, the irrigation water pumped
at this location mav be at hazard due to sewage and industrial
waste. This water is destined to be used on fresh veqetables.

Tvpe of TIrrigation: The type of irrigation to be utilized for each
farm will be the independent decision of each farmer leasing the
land. However, the pbroject will vlan and aim for a certain type of
irrigation in each general area. The amount of land leveling
requirad varies with the type of irrigation being utilized.
Sprinkler and drip irrigation requires little or no land levelinqg:
furrow and level basin requires exact and high amounts of land
leveling and earth movement.

Because of a possible salinity problem, a leachina factor of 10% is
recommended to prevent a salinity build-up and lowered croo yields
in the project area.

Spanish Town Weir: The domestic water diversion at Spanish Town
(200 yds-®./hr.) has caused a major change in the main ir:i7jation
canal capacity. The accompanving reduction in the canal flow
velocity has resulted in a severe canal siltation problem. For
Spanish Town, the diversion should be removed to provide a more
efficient separation of irrigation and domestic water supplies. The
capacity of the canal has been reduced almost in half hv this
diversion,

Management: Restoring the canal system to 1964 levels by itself is
not sufficient to meet the .needs of the farmers involved. There is
an urgent requirement for a vroper management proaram for the
irriaation svstam and the orovision for policing and providing
sacurity for the system. The Rio Cobre TIrriagation Works under the
Ministrv of Aariculture which holds the resnonsihility for managina
the Rio Cobre Irrigation Svstem requires technical assistance to
enhance their expertise to interface with oraanized water users and
to increase their ability to properlv manage the multiplicity of









7. The Market for Export Crops

The core concept of this project is the promotion of commercial
export agriculture. The project provides for various support
services to assist in promoting commercial export agriculture and
additional support to help small farmers exploit the henefits of
larger scale commercial agriculture. Thus, the feasihility of
promoting investment in commercial agriculture for export in Jamaica
is a matter of interest in project design.

The nature of export markets in the United States has been studied
by various authorities. The Mission has consulted a recent report,
"Some Factors Affecting Fresh Fruit and Vegetable Exoarts from

Central America and the Western Caribbean" (June 1985, prepared by
Don Braden), the apnlicabhilitv of which to local circumstances has
been confirmed by highly experienced marketing experts in countrv.

Among the relevent indications of the Braden Report are the
following:

1. Total U.S. consumption of fresh fruit and vegetables is
increasing.

2. Per capita consumption is increasing.

3. J.S. imports of fresh fruits and vegetables are increasing.

4, The volume of U.S. imports from Mexico is very large

relative to all other sources, some 55% of total imports by
volume in 1983.

5. Durina the period December to May when supply from U.S.
sources is reduced, lucrative markets exist for imports of
oroduce.

6. Mexican production, while large, faces a range of problems.

7. The commodities with the largest volumes of imports to the

U.S. include varieties planned for cultivation under this
project.

3. Costs of transportation and entry to Nogales in the case of
Mexican produce and east coast pvorts in the case of
selected Caribbean countries are substantiallv similar and
small relative to average prices less cost of oroduction.
Inland transportation costs from vorts of entry to a number
of major markets Ffavors Caribbean over Mexican oroduce,

9. Selected estimated costs of production of produce under
this project nlu: cost of transportation to selected major
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A major strategy of the Jamaican Government for agricultural
development, and one that is supported by the U.S. Agency for
International Development (USAID) is the Crop Diversification
Program as carried out by Agro 21. The essence of this program is
to stimulate private investment in areas where land and water
resources are underutilized and in areas where traditional crops
showing low or negative returns to resources are replaced by crops
with higher current and projected returns to resources.

The purpose of this USAID project is to support the Government's
strategy of crop diversification. Strengthening the institutional
capacity of Agro 21 to undergird this process is a key element of
the purpcse. The specific project objectives are to:

1. Provide technical assistance and training through Agro 21
to aid in stimulating private sector investment in crop
diversification projects;

2. Finance small capital infrastructure projects in the
St. Catherine Plains region needed to rehabilitate
government lands and to increase the supply of water;

3. Upgrade the GOJ's capability to operate and maintain the
rehabilitated system, largely supported by water use
charges; and

4. Develop a small-scale farmer program in the St. Catherine
Plains region linked to the Crop Diversification Program.

Assessment of the Strategy:

The ingredients available to make the crop diversification strategy
successful are numerous: government policy to use the private sector
in carrying-out the strategy; available abandoned and underutilized
lands; available markets for domestic food crops and non-traditional
export crops; price policy emphasizing free market transactions:
adequate credit to agriculture; income tax and other fiscal policies
benefiting agricultural producers; and non-discrimination with
respect to size and ownership.

There are several obstacles to making the strategy successful, most
of which are being addressed by the current USAID project.

l. Institutional land use constraint: The Crop
Diversification Program has potential impact on all
abandoned and underutilized lands. Through strengthening
Agro 21, the agency will be able to demonstrate how
productivity of these lands can be increased.




2. Government policies and investor confidence: Past
government policies have been viewed with skepticism by
private investors. Agro 21 will be able to help clarify
current government policies and build investor confidence.

3. Technical constraints: Costs of rehabilitating abandoned
and underutilized lands is uncertain and leads to
uncertainty in estimating rates of returns to private
investment. Agro 21 will be able to complete the needed
engineering and technical analyses to assist the private
investor in determining costs of production.

4. Social Stability: Structural changes cause temporary
imbalance in social and economic systems. Agro 21 will be
able to evaluate the various altecnatives to reduce the
amount of social instability during the period of
structural change. An important component of the
evaluation criteria is the non-discrimination by size and
ownership in program implementation.

Assessment of Project Components:

An important purpose of the project is institution building through
strengthening Agro 21 to implement the Government's strategy of crop
diversification. Specific application of the strengthening process
is made in the St. Catherine region by providing assistance with
small infrastructure projects, 0O&M, and developing a small-scale
farmer program.

Agro 21 is the most logical institution to implement the
Government's s%rategy. It is an institution created to assist the
private sector in identifying investments with high pay-off. No
other institution is in such a position to assist the private sector
and yet have access to government agencies in providing technical
services such as technology transfer, and credit and market
analysis. Agro 21 is action oriented and not currently encumbered
with a bloated bureaucracy.

The impact Agro 21 can have on the Crop Diversification Program is
shown through the economic analyses of the other project components.,

This project brings total USAID support to Agro 21 to approximately
$8 million. This sum is exceptionally small ir comparison with the
annual incremental net foreign exchange earnings it is expected to
foster.



Small Infrastructure Projects:

Agro 21 has planned a phased development of the land and water
resources in the St. Catherine region. The specific off-site and
on-site small infrastructure projects are investor led. This means
that as investors show a demand for land and water resources in the
region, Agro 21 will evaluate the benefits and costs of off-site and
on-site infrastructure needs.

The technical economic analysis shows a high financial and economic
rate of return to the development of the land and water resource
base for the first proposal of 1,600 acres of winter vegetables.

The economic analysis also uses the Israeli report to show the high
profitability of Agro 21's approach to linking the water resource to
the available land resource. A minimum of 15,000 acres of iand can
be brought bhack into production with a propospd water supply
increment of 51 mcm/vr. The expected annual value of the increased
supply of water is about J$50,000,000 at a cost of about J$5,000,000
annually.

Small-Scale Farmer Program:

The technical analysis emphasizes a varied approach to the small
farmer program. The economic analysis shows that working with 2,500
existing farmers in the region and bringing at least two acres of
land back into production per farmer bv giving access to the
oroposed water supply increment, the small-scale farme:r program will
add a minimum of J$7 700,000 to small-scale Farmer bhenefits. These
henefits are included in the henefits shown above in the small
infrastructure analysis.



VIII.

A.

CONDITIONS AND COVENANTS

Conditions Precedent to Dishursement

1, First dishursement. Prior to the first disbursement under
the Assistance, or to the issuance by A.T1.D. of documentation
pursuant to which disbursement will be made., the Cooperating
Country will, except as the Parties may otherwise agree 1in
writing, furnish to A.T1.P., in form and substance satisfactory
to A.I.D.:

(a) An opninion of counsel acceptable to A.I.D. that this
Agreement has been duly authorized and/or ratified by, and
executed on behalf of, the Cooperating Country, and that it
constitutes a valid and legally binding obligation of the
Cooperating Country in accordance with all of its terms; and

(b) A statement of the name of the person holding or
acting in the office of the Cooperating Country and of anvy
additional representatives, together with a specimen
signature of each person specified in such statement.

2. Disbursement for "onstruction over $3,700,000. Prior to
any disbursement under the Assistance, or to the issuance by
A.I.D. of documentation pursuant to which disbursement shall be
made for construction in a total amount exceeding $3,700,000,
the Cooperating Country shall, except as A.T.D. may otherwise
agree in writing, furnish to A.T.P., in Fform and substance
satisfactorv to A.I.D., evidence that final engineering olans
and cost estimates have been prepared.

B. Special Covenants

L. Operation and Maintenance. Exceot as A.T.D. may otherwise
agree in writing, the Cooperating Country agrees to estahlish a
system, including an administrative mechanism, which will
authorize collection of water charges by an appropriate entity
for deposit in an operations and maintenance account for use in
operation and maintenance of the system.

2. Assurance of Cooperating Country Coordination. Except as
A.I.D. may otherwise agree in writing, the Cooperating Country
agrees to establish and execute a Memorandum of Understanding
between appropriate Ministries and parastatal agencies to
ensure coordination and support for the Project.

3. Availability of tand for Small Farmers. Except as A.T.D.
may otherwise Aagree in writing, the Cooperating Countrv shall
take all aporopriate stems necessary to assure that land in the
Project area is available to be leased by small farmers.




IX. EVALUATION PLAN

Two formal external evaluations are planned over the life of the
five year project: July/Auqust 1987 and September/October 1989,
The first evaluation will require about three weeks of effort hv a
team of experts in agricultural crops, irrigation, fiscal
management and accounting, and rural sociology. The second
(impact) evaluation will entail about three weeks
(September/October 1989) of effort by a team with a compnsition
similar to the first evaluation. All evaluations will involve, as
resource personnel, representatives of Agro 21 and appropriate
representatives from participating agencies, as well as 1SATD, the
project-financed technical assistance teams and possible
representatives of the World Bank, the EEC, the Inter American
Development Bank or others with whom GOJ will seek further
investment funding for further rehabilitation schemes. The
participation of AID/Washington personnel may also be requirad.

In supoort of the evaluation nrorcess, the Agro 21 will undertake
yearly, an audit of the project at the close of the GOJ fiscal
year (April) so that it is available to the evaluation team. The
audits will be carried out each April in the years of 1986, 1987,
and 1988.

In addition to the audits and project evaluations, project reviews
will be carried out at six-month intervals through the life of the
project. These reviews will be held within the period of the
first month following the end of a six-month implementation
period. The project review committee will be comprised of
representation from Agro 21, participating technical agencies and
USAID (ARDO and OEEE project managers, FM, and others as may be
required on a review-by-review basis).

Table I

Illustrative Scheduie of Review and Evaluation

------------- Fiscal Year---------

1986 1987 1988 1989 1990
Audit Yearly 4/86 4/87 4/88
Evaluation (2) 7-8/86 9-10/89
Review Committee 10/86 10/87 10/88 10/89

(semiannual) 4/86 4/87 4/88 4/89 4/90



ANNEX 1

LEGAL

eXHIBITS

4



http:444.4.47
http:4444.44444444.44
http:44-444.444~4..44.'4.44
http:4...4444.4444'.44
http:4444.4.44
http:4444.4'4-'4.4.44
http:444444.44
http:4.4.444,44.44
http:44~4~444-.~.44
http:4..44..4.44




L/2 TLASSIFIED STATE 26124/01

SITUATICN, WOULD AAVE DIFFICULTY ADEQUATZLY COVERING THE
PROJECT S RECURRENT COSTS. MISSION REPRESENTATIVES
STATEL TEAT THE MISSION WOULD INSIST THAT THE INCOME FROM
LEASES SIGNED UNDER THE PROJECT BE APPLIED TO AGRO 21°S
RECURRENT COSTS. AGRO 21°S COSTS DURING PROJECT
IMPLEMENTATION AND THE PROJECT’S RECURRENT COSTS SHOULD
PE ANALYZFD AND A PLAN FOR COVERING THOSE COSTS INCLUDED
IN THE PP, THE PP SHOULD ALSO DESCRIEE THE ARRANGEMENTS
FOR ENSURING THAT THE LEASE INCOME GOES TO AGRO Z21.

4° THE POLITICAL ENVIRONMENT. THE DAEC REVIEWED WEAT
APPEARED TO BE THE HIGH POLITICAL PROFILE OF THE PROJECT,
AND TEE POTENTIAL POLITICAL EFFECTS OF LEASING LARGE
ELOCXS OF LAND TO PRIVATE INVESTORS, INCIUDING
FOREIGNERS® OPTIONS FOR DEVELOPING BROAD POLITICAL
SUPPORT FOR THE PROJECT TO ENSURE ITS CONTINUITY UNDER
SUBSECUENT ADMINISTRATIONS WERE DISCUSSED. IT WAS
SUGGESTED THAT TEX POSSIBILITY OF EI-PARTISAN
REPRTSENTATION ON AGRO 21°S BOARD BE EXPLORED. THIS
ISSUE SEZOULD BE FULLY DISCUSSED IN TYZE PP’

5. TIME FRAME® THE PROPOSED THREE YEAR TIME FRAME FOR
THE PRCJECT WAS DISCUSSED. AID/YW FULLY SHARES THE
MISSION’S DESIRE TO GET THINGS MOVING AS QUICKLY AS
FPOSSIBELE, IN THAT CONTEXT, WE HAVE NO OBJECTION TO THE
MISSION AUTEORIZING REASONABLE PRE-PROJECT EXPENDITURES.
THEE RATIONALE AND THE SPECIFIC EXPENSES SHOULD BE
FXPLAINET IN TEE ACTION MEMO WEICH AUTHORIZES THE
FPROJECT, IT WAS NOTED, FOWEVER, THAT EXPORTING IS A
IENGTEY, COMPLEX AND DIFFICULT UNDERTAKING, AND TEE
PROJECT VWILL PROBABLY. NEEL MORE TEAM THREE TEARS TOBE
IMPLEMENTED.THE MISSION IS REQUESTED TO FURTHER CONSIDER
THE PLANNED TIME FRAME ANT ALLOYW SUFFICIENT TIME FOR
PRCJECT COMPLETION.

€ AID POLICY ON LAND REFORM AND EQUITY. AID’S DRAFT
POLICY ON LAND REFORM AND EQUITY INCLUDES THE FOLLOWING
STATEMZNT: QUOTY A.I.D. WILL NOT SUPPORT PROGRAMS IF
TEEIR LIXELY OUTCOME IS TO LEGITIMIZE A LAND TENURE
SYST¥M WHICH DOES NOT PROVIDE TO SMALL FARMERS AN
ECUALITY OF OPPORTUNITY TO OBTAIN AND UTILIZE LAND,
UNQUCTE. THE DEGREE TO WHICH THE PROPOSED PROJECT IS
CONSISTENT WITH THIS POLICY WAS DISCUSSED. IT WAS NOT
CLEAR TEAT A.I.D.’S MANDATZT T0O ASSIST SMALL FARMERS WOULD
PE MET. SMALL FARMER LEASING OF LAND UNDER THE PROJECT
WAS STEN AS TOUBTFUL NOT BECAUSE OF LEGAL OR REGULATORY
CONSTRAINTE” BUT BECAUSE THEIR ACCESS TO OTHER PRODUCTION
INFUTS IS LIMITED. THE MISSION’S EFFORT TN GET AGRO 21

1/2 UNCLASSIFIED STATE 226194/01
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" ACPIXVEMENT OF EACH PLANNED ACTIVITY IN SEMI-ANNUAL
PROJECT STATUS REPORTS. :

N 12. /MISSION’S REQUEST FOR ALL GRANT FUNDING OF PROJECT
(' IS STILL UNDER REVIEW. WE WILL ADVISE AT EARLIEST
- DATE POSSIBLE. SHULTZ
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Annex 1
D. GOJ Request for Assistance

@ffice of the Prime Mintster Jamaica Bonse
Ringeton
25th Septeimber, 1985

Dear Mr. Joslin,

re Crop Diversification/Irrigation Project

On behalf of the Government of Jamaica, I would like to
request the assistance of the U.S. Agency for International Develop-
ment in undertaking a project for Crop Diversification and Irriga-~
tion.

The project will support the diversification of agricul-
tural production on substantial tracts of traditional sugar growing
land in St. Catherine's Plains by large and small private agricul-
tural enterprises. The project as currently designed will (1) rein-
force the institutional capacity of Agro 21 to attract foreign and
Jamaican private investment to diversified commercial agriculture;
(2) establish an initial small infrastructure development programme
to rehabilitate and construct installations such as wells, irriga-
tion cwnals, pumping stations, fencing, electrical line and storage
facilities; (3) upgrade the capability of the Rio Cobre Irrigation
Works Lo operate and maintain the rehabilitated system; and (4)
establish practices and institutional arrangements through which
small farmers can link to larger agricultural enterprises for the
purpose of exploiting marketing cnannels, technology transfer
opportunities, land, supplementary employment, and other economic
benefits.

In order to ensure the rational operations and maintenance
necessary to protect the investment proposed in the rehabilitation
programme, we intend to pursue the following course of action. The
Rio Cobre Irrigation Works will be upgraded to an Irrigation Author-
ity with responsibility and authority to establish and collect water
user charges that will be exclusively used to support improved
operation and maintenance of the system. The Authority will be
allowed to spend all such fee income by its own decisions. The
Authority will be governed by a Board of Directors that will equit-
ably represent the interest of both large and small water users
of the system. Water users charges will be based upon actual water
delivered and will be increased during the life of the project to

reflect the full costs of operation, maintenance and energy con-
sumption.

Along/
Mr. William Joslin,
Director/USAID,
United States Embassy,
6b Oxford Road,
Kingston 5 \



2.

Along with other on-going and planned projects, it will
contribute to the overall goal of developing the agricultural
sector to increase productivity, increase employment and enhance
the country's capability to earn and save foreign exchange.

The main inputs of the project as identified by USAID
in conjunction with Agro 21 will include: long and short term
technical assistance, training, vehicles, equipment, infra-
structure rehabilitation and construction. This assistance
will be provided to Agro 21 which will implement the project.

The total cost of the project is estimated at approx-
imately US$24 million. Of the total cost, we regquest USAID
assistance of US$18 million over a 5 year period. This will
consist of US$13 in grant funds and USS$5 million as a loan.

The balance of the funds required for the project, amounting

to approximately US$6 million is expected to be contributed

by the Government of Jamaica, and will be deemed covered by

the capital values of the lands which form a part of the project
and the investment being made on these lands by the private
sector investors.

The project has already been approved by the Pre-
Selection Committee of the Ministry of Finance and Planning.

Yours sincerely,

e
——T
. —

Edward Seaga .
Prime Minister and
Minister of Finance and Planning
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E. 6l1(e) Certification
Page 1

CERTIFICATION PURSUANT TO SECTION 6l1l(e)
OF THE FOREIGN ASSISTANCE ACT OF 1961, AS AMENDED

Subject: Jamaica - Crop Diversification/Irrigation Project

I, Wlilliam Joslin, as Director of the United States Mission to
Jamaica, having taken into account among other things, the
maintenance and ucilization of projects in Jamaica previously
financed or assisted by the United States, do hereby certify that,
in my judgement, Jamaica has the capability, both financial and
human resources, to effectively maintain and utilize the Crop
Diversification/Irrigation Project.

This Jjudgement is based upon the raz2cord of implementation of
AID-financed projects in Jamaica and the results of the
consultation undertaken during review of this new project.

~
/
/
{

'wiiliam Joslin
Director
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A. ADMINISTRATIVE ANALYSES
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Added by Project

Requirement Current Availability Description Amount
a. U.S. Survey & limited/primitive standard 60,000
Sngineering
Equipment
b. GOJ Internal severely overloaded 13,000
telecommunications phone system
c. Communications radios:base + units 12 more units 25,000
d. Video Equipment rented at high cost video set 20,000
projector
tape recorder
supplies
e. Library personal books professional 40,000
library
f. Photocopy 2 xerox rented buy 2 30,000
g. Computer 1 PC, 10 mg 6 PCs 35,000
Equipment
h. Computer-based "Dialogue" other US; 5,000
information access tie into data
bases at

i.

j.

Vehicles

GOJ Furniture &

Office Equipment

K.

Misc US$ Expenses

2 large 4WDs

Min Agriculture,

ACB, JNIP

5 small 4WDs

55,000

8 new sections 12,000

5,000
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Survey and Engineering Equipment: The Agro 21 engineering
group has functioned for several years with limited
equipment. Among the requirements are:

a set of surveying equipment 25,000
Map filing cabinets 15,000

Digitizer board (to "draw" information
into computer memory 5,000
Field engineering equipment 5,000
Supplies (formats, sepias etc) 5,000
55,000

Internal telecommunication equipment: Agro 21 has attempted
to make do with an archaic telephone system inappropriate for
a modern agri-business corporation. Among the requirements
are a PBX and improved support systems.

Radio communications: Agro 21 persoiinel spend a great deal
of time in the field working with clients, engineering
operations, and other related work. There is a need for
better communication. Often key personnel who have or or
need crucial information are unable to contact or be
contacted by the main office. The project will greatly
increase the efficiency of Agro 21 staff by providing for
much improved radio communication.

Video Equipment: Video extends the reach and effectiveness
of Agro 21's promotional activities and enables Agro staff to
gain access to technical information now commonly available
in a video format. Cameras permit recording descriptive
information which can help clients rapidly narrow down and
select the specific types of locations which they seek.

The scope of Ayro 21's public relations department technical

activity will expand to training and a wider range of contact
reguirements. Agro 21 has been creative in the use of video,
but has been forced to rent such equipment at high prices. A
capable staff is available to use such equipment.

Equipment required includes:

Video recorder, monitors, and related supplies
Portable video camera

slide projector

tape recorder

supplies

Library: Agro 21 does not have a professional library.
Professional staff members have made use of their personal
professional books and often bought required volumes,
commonly at considerable expense, for the use of the
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organization. This is not a satisfactory arrangement. The
project will provide $40,000 to purchase a basic professional
library including books and subscriptions to professional
journals.

Photocopy Equipment: Agro 21 has a single large Xerox copier
to handle a large volume of large and small copying jobs.
Often secretaries line up waiting for access to the machine.
An additional small photocopy machine is needed to service
copying requirements on the floor above that where the large
machine is located.

Computer Equipment: Agro 21 makes extensive use of computers
for analysis, data transfer, and word processing. The
dedicated word processing machine must be supplemented to
relieve peak utilization on the single word processor. The
single personal computer used for data analysis, storage,
accessing a U.S. data base, and data transfer is heavily
overloaded leading to inefficiencies as priorities shift from
hour to hour. Almost all senior staff members as well as
technical staff indicate that they would work more
efficiently if computer access were more convenient.

While a number of configurations of computer systems might be
workable for Agro 21, and the precise configuration will be
subject to further study before precurement, current thinking
favors the simplest approach possible to making computational
capability available to staff members. The project will
provide funding for six stand-alone personal computars
compatable with existing equipment along with necessary
peripheral equipment and standard software. Consideration
will be given later to networking.

Computer-based Information System Access: Agro 21 presently
accesses "Dialogue" but cannot access electronically data
bases in the Ministry of Agriculture, the Agricultural
Development Bank and JNIP. Telephone lines are apparently
adeguate to support modum use in accessing local data bases.
Agro 21 will study what services in addition to those
accessed though "Dialogue" which it may requicte. The project
will provide funding as follows for these purposes:

Vehicles: Agro 21 staff spends a great deal of time in the
field in connection with the multiplicity of tasks involved
in agricultural investment promotion. There are two large 4
wheel drive vehicles available now but additional
transportation is required. 1In particular, the inefficiency
of use of "city" cars off the road in agricultural areas
should be stopped.
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The project will provide the following vehicles to bring the
organization's motor pool to a condition conforming with
efficient response to transportation needs..

j. Furniture and Office Equipment: Additional staff members
will require additional furniture. Further, Agro 21 will
provide office space to visiting clients which will require
additional equipment.

6. COMMENTS AND RECOMMENDATIONS

Delegation of Authority: The management style of Agro 21 involves
a multi-disciplinary team approach with weekly senior staff
meetings to track individual tasks or activities. Reporting and
tracking is handled by the Project Monitoring Office from action
office reports. A problem arises when tasks and activities
increase to the extent that they ~annot be fully discussed and
directed at weekly meetings. Further delegation of authority to
sub-director staff will pe necessary while maintaining a
multi-disciplinary implementation style. Given the highly
motivated innovative personalities of the staff, they should
respond positively to greater responsibility.

Interagency Cooperation: Additional modification in the
resolution of policy issues and paper-work simplification are part
of a continuing process of organizational development. Also
critical to such development is improving interagency working
relations. Project funds which allow contracting for the services
of other agencies facilitate the improvement of relations and
simplify operating procedures.

Jamaican vs. Expatriate: Corporate policy is to have Jamaican
staff in director positions. However, it will take time to
identify and train staff to fully implement this policy. Where
possible counterparts are being provided to Jamaican and
expatriate staff. A training plan under project sponsorship is
being developed to upgrade local staff. However, the
opportunities for career development are limited by the short
tenure of staff contracts. The flexibility afforded by
contracting, however, more than outweighs any advantage that might
be provided by permanent long tenured staff in an organization
such as Agro 21.

The response of Agro 21 to the evaluation has been positive and
most recommendations have been accomplished or are in the process
of being implemented.

O&M: The St. Catherine irrigation system which will be
rehabilitated by project funds has suffered from lack of
maintenance for 15 to 20 years. This is true of both the sur face
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distribution canals and the wells. Such neglect has resulted in
the abandonment and/or underutilization of a high percent of the
20,000 acres that are to be improved by project activity.

A system for funding the operation and maintenance of the
rehabilitated facilities must be established with demonstrated
ability to function. A local water authority, which in the spring
of 1985 was put under the administration of the Ministry of
Agriculture, is in place and to some extent staffed. However,
they do not have funds for maintenance. One way of providing
these funds would be to charge reasonable rates for water and have
these funds accrue to the local water authority to meet their
operation and maintenance expenses. Currently water charges that
are collected go to the central government.

A practical approach to initial O/M would be for the project to
provide Agro 21 with the necessary funds and for Agro 21 to
contract with the Rio Cobre Water Authority to establish, train
staff and conduct O/M activities during the life of the project.
This would provide time to establilsh funding and operating
procedures for the long term.

Training Plan: Training funds of $355,000 are programmed under
the project. This involves a wide range of training activity
primarily in-country and of a non-academic nature. To adeguately
and efficiently use these funds, Agro 21 should develop a training
plan indicating:

i. Participant numbers and cost of training
ii. Type and location of training
iii. Curriculum content and duration of training.

Types of training that have been discussed are:

i. 0.J.T. on farms and in business for prospective farmers
ii. Local and foreign short courses, workshops and
conferences
iii, Workshops farm surpervisors, technicians, and field and

packing shed personnel.

(\~



APPENDIX A.l.: AGRO 21 LEASFE

The Agro 21 lease (and related farm plan) provides a binding and
enforceable commitment of the GOJ to maintain the terms and
conditions of the lease for up to 49 years, assuming lessee
compliance with its obligations. The lease thus constitutes both
a GOJ "asset" contribution (repayable on the basis of rentals
negotiaced in advance), an assurance of the sanctity of the GOJ
commitment for the term of the lease, and a "bankable" asset for
the investor. The standard Agro 21 lease has been approved by the
Cabinet. The lease agreement is considered to be a Full and
aagequate protection of investors' rights both with respect to
security of investment and protection from arbitrary inteference
in the operation of the enterprise. Because of the strong British
legal tradition of the country, the Agro 21 leases are concidered
to be effective in future administrations.

LEASE UNDER THE REGISTRATION OF TITLES ACT

THIS INSTRUMENT OF LEASE made on the date set out at item 1 of the
schedule hereto between the party named and described and whose
address is or are set out at item 2 of the schedule hereto
(hereinafter called "“the Lessor" which expression shall where the
context so admits include the person for the time being entitled
to the reversion immediately expectant on the determination of the
term hereby created) of the ONE PART and the party or parties
named and described and whose address or addresses is or are set
out at item 3 of the said schedule (hereinafter called "the
Lessee" which expression shall where the context so admits include
the Lessee's personal representatives and permitted assigns) of
t..e OTHER PART

WITNESSETH
IN THIS INSTRUMENT: -

1. (a) Definitions: The following exprecssions shall have the
meanings shown opposite them:

"the term" shall mean and refer to the period commencing on
the date at item 4(a) of the said schedule and terminating
on the date at item 4(b) thereof.

"the leased land" shall mean and refer to the land briefly
described at item 5 of the said schedule.

"the base rent" shall mean and refer to the vearly rent
reserved set out at item 6 of the said schedule and as
varied in accordance with the terms of this lease set out at
sub=-clause (e) of clause 5 hereof.

"the additional rent" shall mean and refer to the additional
rent referred to at sub-clause (d) of clause 5 hereof.

N



"the rent" shall mean and refer to the base rent and the
additional rent collectively.

"the zoned crops" shall mean and refer to the crop or crops
described at item 7 of the said schedule.

"the rent adjustment dates" shall mean and refer to the
several dates set out at item 8 of the said schedule.

{b) Masculine gender to include other genders: The
masculine gender shall include the fewinine and neuter
genders and the singular shall include the plural and vice
versa.

(c) Joint Covenants if more than one Lessee: If there be
more than one Lessee, all covenants and agreements hereunder
on the part of the Lessee to be performed and observed shall
and shall be deemed to be joint and several covenants and
agreements by all of the Lessees.

The Term:

The Lessor in consideration of the rents hereby
reserved payable by the lessee annually in arrears and of
the Lessee's covenants herein contained and gsubject also to
the onditions and powers contained in the Registration of
Titles Act unless hereby negatived or modified HEREBY LEASES
the leased land to the Lessee for the term.

Lessee's Covenants:

The Lecsee to the intent that the obligations may
continue throughout the term or any extension thereof HEREBY
COVENANTS with the Lessor as follows:-

(a) Rental: To pay the rents at the times and in the
manner aforementioned.

(b) Not to Assign etc: Not to underlet or part (otherwise
than as hereunder stipulated) with possession of the leased
land or any part thereof and not without the written consent
of cthe Lessor first had and obtained such consent not to be
unreasonably withheld in the case of a reliable and
responsitle person approved by the Lessor to transfer or
assign this lease BEUT an assignment by a mortgage under his
power of sale shall not be subject to this restriction.

(c) To Repair: To keep the boundaries, gates, hedges and
fences and all buildings constructions and/or other
improvements now or hereafter to be crected or placed on the
leased land in good and substantial repair (damage by
accidental fire, act of God, the Queen's enemies, riot and
civil commotion and fair wear and tear excepted) and so to
deliver up the same at the end of the lease or the sooner
determination thereof.




(d) To Cultivate the Zoned Crops: As a condition precedent
to the granting of this lease the Lessee has agreed in
writing with the Lessor to estapblish in a proper and
generally approved and accepted manner on the leased land
the zoned crops within the time schedule shown in the said
agreement (hereinafter called "the farm plan") which shall
also set out the yield per acre of such crop or crops
reasonably anticipated by the lessie on the basis of the
ieased land being farmed and cultivated in a proper ani
husbandlike manner and the Lessee shall at all times during
the term or any extension thereof:-

(i) faithfully and punctually do and comply with all
obligations on his part contained in the farm plan (a
true signed copy whereof is hereunto annexed and marked
with the letter "A") whether as to its original content
or as from time to time amended pursuant to sub-clause
(d) (ii) of this clause;

(ii) not without the written consent (such consent not
to be unreasonably withheld) of the Lessor to farm or
cultivate on the leased land any crop other than the
zoned crops or in any other way to vary the farm plan;

(iii) farm and cultivate the zoned crops and/or such
other crops as may from time be agreed in writing by
the parties hereto pursuant to sub-clause (d) (ii) of
this clause in a proper and husbandlike manner;

(iv) not commit or permit or suffer to be committed any
substantial or unreasonable spoil, waste or
impoverishment on any part of the leased land.

(e) To Keep Gutters etc. Clean: To clean out and keep open
and in working order all ditches, gutters, drains, sewers,
culverts and watercourses.

(E) Not to Fell Trees: Not to cut down, fell, injure or
destroy any growing or living timber or timberlike trees
standing and being upon the leased land without the consent
in writing of the Lessor.

(g) Not to Advertise: Not to errect or permit the erection
of any hoarding or advertisement board on the leased land
without the consent in writing of the Lessor.

(h) Not to Commit Nuisance: Not at any time during the
said term to use, exercise, carry on or bring on or permit
or suffer to be used, exercised, carried on or brought on 1in
or upon the leased land or any part thereof, any act, matter
or thing whatsoever which shall be to the annoyance,
nuisance, grievance, damage or disturbance of the occupiers
of the adjoining lands.

%



(i) To Permit Inspection: Subject to the giving of not
less than 48 hours written notice by the Lessor to permit
the Lessor or his duly appointed agent at all reasonable
times during the day time to enter into and upon the leased
land and view and examine the state and condition thereof.

(j) No Encroachments: Not to permit any encroachment or
trespass upon the leased land and (with the collaboration of
the Lecsor) to prevent the acquisition of any new rights of
way public or private or easements over any part of the
Leased land.

(k) To deliver Notices, Orders, etc.: Upon receipt of any
notice, order, requisition direction or other thing from a
competent authority affecting or likely to affect the leased
land whether th2 same shall be served directly on the Lessee
or the original or a copy thereof be received from any other
person whatsoever the Lessee will so far as such notice
order requisition direction or other thing or the law
regulations or other instrument under and by virtue of which
it is issued or the provisions hereof require it so to do
comply therewith at his own expense and will forthwith
deliver to the Lessor a copy of such notice order
requisition direction or other thing.

(1) To Comply With Lessor's Notices: Forthwith upon any
notice being served by the Lessor in respect of any breach
of any cf the Lessee's ccvenants to comply with such notice
and execute in accordance therewith any repair or other work
thereby required to be done to the leased land.

(m) To Permit Notice For Re-letting: At all times during
the three calendar months immediately preceding the
termination of the term or any extension thereof to permit
the Lessor or his agents to affix upon any part of the
leased land a notice for re-letting the same and during the
said period to permit intending tenants and others with
written authority from the Lessor or his agents at
reasonable times of the day to view the same.

(n) Ton Pay Rates: To punctually bear and pay and discharge
all water rates and tn pay all charges for gas, electric
current, telephone rental and charges for any other service
at the leased land.

(o) To Yield Up: To yield up the leased land and all
fixtures cultivation and crops thereon at the end or soonar
determination of the lease in such a state of repairc
cultivation and manaagement as shall be in compliance with
the Lessee's obligations herein contained.

(p) To Pay Costs: To pay to the Lessor one-half of the
total of Stamp Duty and Registration fees and one-half of
the Lessor's Attorneys costs in accordance with the Jamaica
Bar Association Scale of Fees in respect of preparation and
completion hereof.




(q)

Not to Erect Dwelling House: Not without the consent

in writing of the Lessor first had and obtained to erect or
construct or permit or suffer to be erected or constructed
on the leased land any dwelling house or any other structure
designed for human habitation.

(r)

Rights Reserved to Lessor: At all times during the

term the Lessor his agents servants independent contractors
and others authorized by him shall have full right and
liberty to enter in and upon the leased land and to cemain
there for the purpose of installing and repairing replacing
and maintaining water pipes, poles and such other material
as shall be requisite for the provision of water and other
amenitles to the leased land and/or the remainder of the
land of which the leased land forms part AND also for the
purpose of laying down therein and repairing and maintaining
roadways required to provide or to improve the means of
ingress and regress to and from the remainder of the lands
of which the leased land forms part and so that all persons
being Lessees of such remainder of land their respective
invitees and licensees shall have full right and liberty to
pass and repass over and upon such roadways whether on foot
or howviever otherwise,

PR)IVIDED HOWEVER: -

(i) any such roadway water pipes, poles and other
material shall be placed as closely as possible to a
boundary ¢f the leased land;

(ii) any such water pipes as shall be placed more than
six (6) feet from a boundary of the leased land shall
be sunk to a depth of not less than two (2) feet below
ground level;

(iii) any damage caused to the leased land by reason of
the exercise of such rights shall forthwith be repaired
and made good by the Lessor and the Lessor shall
compensate the Lessee for any cultivation and/or crops
which shall thereby be damaged or destroyed;

(iv) 1if by reason of the exercise of such rights the
use for agricultural purposes of any portion of the
leased land shall be lost to the Lessee the rent shall
abate proportionately;

(v) the Lessor shall carry out all works authorised by
this sub-clause with due diligence and shall indemnify
and save the Lessee harmless in respect of all
third-party claims where damage or injury has been
caused or alleged to have been caused by reason of such
works.

VW



4. Lessor's Covenants:

The Lessor to the intent that the obligation may
continue throughout the said term or any extension hereof
HEREBY COVENANTS with the Lessee as follows:-

(a) Peaceable Possession: That the Lessee paying the rents
hereby reserved and observing and performing the several
covenants and stipulations herein on his part shall
peaceably hold and enjoy the leased land during the term
without any interruption by the Lessor or any person
rightfully claiming by or under him or on his behalf.

(b) To Pay Taxes: To pay and discharge regularly and
punctually all sums from time to time due and payable in
respect of rates taxes and outgoings on the l=ased land
without lessening or reducing the Lessee's obligations under
Clause 3 Sub-Clause (n) hereinbefore appearinc.

5. PROVIDED ALWAYS AND IT IS HEREBY AGREED AND DECLARED
between the parties as follows:-

(a) Power of Re-entry:

If -

(i) the rents hereby reserved or any part thereof shall
be unpaid for twenty-one days after becoming payable
(whether formally demanded or not); or

(ii} any covenant (other than the covenants as to
compliance with the farm plan and the practice of good
husbandry set out in sub-clause (d) of clause 3 hereof)
on the Lessee's part herein contained shall 2ot be
performed or observed for a period of thirty (30) days
after delivery of a notice by the Lessor requiring the
Lessee to remedy the breach within such pericd of time;
or

(iii) the Lessee shall be in breach of his covenants as
to compliance wita the farm plan and the practice of
good husbandry aforementioned or any of them and such
breach shall not have been unavoidable by reason of Act
of God, riot and civil commotion; or

(iv) the Lessee for the time being shall become
bankrupt or heing a company shall enter into
liquidation whether compulsory or voluntacy (cave for
the purpose of r=2construction or amalgamation); or

(v) The Lessece for the time being shall enter into any
arrangement or composition for the benefit of the
Lessee's creditors; or

(vi) The Lessee shall suffer any distress or execution
to be levied on his goods;



then and in any of the said cases it shall be lawful for the
Lessor at any time thereafter to re-enter upon the leased
land or any part thereof in the name of the whole and
thereupon this lease shall absolutely determine but without
prejudice to the right of action of the Lessor in respect of
any antecedent breacn of the Lessee's covenants herein
contained.

(b) Notices: Except where otherwise specifically provided
herein all notices hereunder shall be in writing and may be
signed by any agent or Attorney-at-law on behalf of the
party giving such notice. Anv such notice or demand shall
be sufficiently served on the Lessor and the Lessee if sent
by registered post prepared addressed to the Lessor and the
Lessee at their respective addresses shown herein. Any
notice or demand so posted as aforesaid shall be deemed in
either case to have been received within Five Days after
posting.

(c) No General Waiver: No neglect, omission or forbearance
on the part of the Lessor to take advantage of or to enforce
any remedy, right ot power arising out of any breach or
non-observance of any of the covenants or conditions herein
contained or implied nor the receipt of rents after
knowledge of any such breach or non-observance shall be
deemed to he or operate as a general waiver of such covenant
or condition or the right to enforce the same in respect of
any breach or non-observance thereof either original or
recurring.

(d) Additional Rent for Provision of Infrastructure: The
Lessee has been made aware by the Lessor that it is tne
intention of the Government of Jamaica to carry out certain
capital infrastructural works in the vicinity of the leased
land a brief description of such works an estimate of the
actual capital cost thereof ("actual capital cost") and the
number of acres of agricultural land capable of being
benefited thereby ("the total acreage") being set out
respectively at items 11, 12 and 13 of the said schedule and
it is hereby specifically agreed by the parties that upon
completion or substantial completion (hereunder defined) of
such works there shall be an additional rent payable by the
Lessee. Such additional annual rent shall be fifteen per
cent (15%) per annum of the result of the followina
mathematical formula (hereinafter called "the increased
value"):

Actual Capital Cost x Acreage of Leased Land
Total Acreage

Such additional rent shall accrue :com the date of
completion or substantial completion of such works and be
payable at the end of the then current year and of each
succeedingy year of the term. Such works shall be Jeemed to
be "substantially completed" upon the leased land becoming
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capable of being benefitted thereby notwithstanding that
actual henefit shall require expenditure by the Lessee.
PROVIDED HOWEVER that if the actual capital cost exceeds by
more than twenty per cent (20%) the said estimate thereof
any additional excess shall not be used as a basis for the
computation of the additional rent.

(e) Adjustment of Base Renc: At each rent adjustment date
there shall (if found requisite pursuant to the provisions
of this sub-clause) be an increase or decease (as the case
may require) of the base rent payable by the Lessee. Such
adjusted base rent shall be computed at the rate per cent
set out at item 9 of the said schedule of the capital
unimproved value of *the leased land ("the unimproved value")
and at the rate per cent set out at item 10 of the said
schedule of the capital value of structures or other capital
improvements thereon ("the improved value"). 1In the absence
of agreement within thirty (30) days of the relevant Lase
rent adjustment date between the parties hereto as to each
of such cpaital values each party shall within sixty (60)
days of the relevant base rent adjustment date have the
leased land appraised by a valuer appointed by him and a
written report of such appraisal delivered *» the other
party. TIf there shall be a differential of not more than
ten per cent (10%) as to each of the unimproved and improved
values between such appraisals the adjusted base rent shall
be based on the median figures. 1In any other case a third
appraisal shall within a further pcriod of thirty (30) days
be carried out by a valuer to be nominated by the President
for the time being of the Bar Association of Jamaica and the
rent shall be based on the average of each of such
unimproved and improved capital values as found by the three
appraisals. 1In arriving at the capital values the value of
the Lessee's improvements shall not be taken into account
and there shall also be deducted therefrom the increased
value as defined at sub-clause (d) of this cluase PROVIDED
HOWEVER that the base rent payable hereunder shall at no
time be less than the amount get out at item 6 of the said
schedule hereto. )

(£) Option for Further Term: If the Lessee shall be
desirous of taking a lease of the leased aland for a further
term of twenty-fcur (24) years from the expiration of the
term at the rents and on the terms and conditions
hereinafter mentioned and shall not more than twelve (12)
months nor less than six (6) months before the expiration of
the term give the Lessor notice in writing of such his
desire and if he shall not at the time of the giving of such
notice be in breach of any coverant or agreement on his part
herein containedup to the termination of the term in
particular those covenants and agreements relating to the
payment of the rents compliance with the farm plan and the
practices of good husbandry on the leased land then the
Lessor will let the leased land to the Lessor for a further
term of twenty-four (24) years at the rents to be determined




in the manner provided in this sub-clause such rents to be
payable and such new lease to be subject in all other
respects to the same covenants and stipulations as are
herein contained save that:-

(i) this present sub-clause for renewal shall not be
included therein; and

(ii) there shall be included therein the following
proviso and agreement by the parties:-

"the Lesses shall keep an accurate account
supported by vouchers of all capital expenditures
expended by him in the creation of fixed assets on
the leased land during the last five (5) years of
the term and (provided that such capital
expenditures shall have been approved in writing by
the Lessor) upon the termination of this lease by
effluxion of time (but not otherwise) and upon
production by the Lessee to the Lessor of such
account and supporting vouchers the Lessor shall
compensate the Lessee in respect of those of such
fixed assets as shall at such date of termination
be in esse and capable of the use for which they
were created to the extent of their respective
values written down in accordance with normal and
accepted accounting practice."

The computation of the base rent payable both at the
commencement of the new term and at the base rent adjustment
dates thereunder and the provisions as to valuation of the
leased land set out at sub-clause (e) of clause 5 hereof
shall apply mutatis mutandis BUT the additional rent shall
be payable for only such period as to ensure that the same
will be payable for a total period of twenty-five (25) years
(including the period of this present term during which it
is paid).

(g) Suspension Of Rent In Case Of Damage Or Destruction:

If any structure or other permanent improvement or a part of
any structure or other improvement which shall be erected or
placed on the leased land at the date hereof shal!l be
destroyed or damaged by accidental fire or any other peril
and such destruction or damage shall not have been caused in
whole or in part by the act or default of the Lessee or his
agents, invitees or licensees and such structure or other
permanent improvement shall not be rebuilt or reinstated by
the Lessor within six (6) months after such destruction or
damage a fair proportion of the rents hereby reserved '
according to the nature and extent of damage sustained shall
after the expiration of such six (6) months be suspended
until the structure or other permanent improvement shall
again be rendered fit [or use in the same capacity as it was
prior to such damage or destruction and any dispute
concerning this clause shall be determined by two
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arbitrators one to be chosen by the Lessor and the other by
the Lessee subject and according to the terms of the

Arbitration Act.

(h) Lessee may terminate Lease if no agreement for

re-zoningr If pursuant to sub-clause

(1i) of clause 3

hereof the Lessor shall not within thicty days of the Lessee
delivering to him a written application for permission to
farm or cultivate on the leased land a crop or crops other
than the zoned crops have granted such permission in writing
the Lessee may if such be his desire within a further period
of sixty days serve a written ninety day notice on the
Lessor of his intention to terminate this lease and at the
expiration of such ninety days this lease shall determine
and any rents which shall have accrued during the then
current year of this lease shall be apportioned and the
Lessee shall pay such apportioned rents to the Lessor but
without prejudice to the right of action of the Lessor in
respect of any antecedent breach of the Lessee's covenants

herein contained.

IN WITNESS WHEREOF the parties hereto have hereunto caused
their respective seals to be affixed the day and year first

hereinbefore written.

THE COMMON SEAL of

was hereunto put and affixed
by

Director and countersigned by
the Secretary of the said
Company in the presence of:-

THE COMMON SEAL of

was hereunto put and affixed
by

Director and countersigned by
the Secretary of the said
Company in the presence of:-

— — —

— et e et "t

DIRECTOR

SECRETARY

DIRECTOR

SECRETARY



lOn

11.

12.

13.

THE SCHEDULE ABOVE REFERRED TO

The Date:
The day of 198

The Lessor:
Name :
Description:
Address:

The Lessee:

Name:
Description:
Address:
The Term:
(a) Commencement:
The day of 198 .
(b) Termination:
The day of 20 .

The Leased Land:

ALL THAT parcel of land

The Base Rent

The Zoned Crops:

(a)

(b)

(c)

()

(e)

(E)

The Rent Adjustment Dates
The day of
The day of
The day of
The day of

Percentage of unimproved value referred to
at sub-clause (e) of clause 5 hereof ...... I

Percentage of improved value referred to
at sub-clauce (e) of Clause 5 hereof ..iviveeoreedd

Brief description of the works referred to
at sub-clause (d) of Clause 5.

Total acreage referred to
at sub-clause (d) of Clause 5 ..... vese.reas ACILES.,

Estimate of tne Capital cost

-C% the works referred to at

sub-clause {(d) of clause 5. $



APPENDIX A.2.: SAMPLE GROWERS CONTRACT AND EXCERPTS FROM FARM PLAN

EXECUTIVE SUMMARY

AMITY HALL PROJECT

FEASIBILITY REPORT OF RICE FARMING AND MILLING

(G.L. ENTERPRISES LIMITED

Based on the recommendations from Agro 21 for a rice project at
Amity Hall and a rice milling project at Spanish Town, the
Steering Committee had decided in December 1984, to approve in
principle the project and ask G.L. Enterprises who were the best
potential investors from a list of three to prepare a Feasipility
Study on the project.

This Study was completed recently by the above mentioned investors
and the following is a brief summary of the project and its
Feasibility Study.

AMITY HALL FARM

A total of 3,202 acres of land is located in the Amity Hall
property, which is presently leased by the National Investment
Bank of Jamaica (NIBJ), from the Agricultural Development
Corporation (ADC), who are owners of this property. From this
acreage, G.L. Enterprises is requesting the lease of 2,250 acres
for rice production (with other rotational crops). The breakdown
of

A "mother' farm will act as an independent unit and provide
various services to small farmers. These farmers operate their
farms usually in close proximity to the "mother" farm as satellite.

These services, provided by the "mother" farm are as follows:

a) Technical advice and expertise training as well as
providing results of the applied research carried out
by the "mother" farm.

b. Assistance in the production by providing the necessary
inputs, seeds, chemical fertilizers, herbicides, other
raw materials that are requirad by the farmers from
time to time and mechanical services.

c. A marketing organization which purchases all the
outputs from the small farmers,



Processing and packaging facilities for the processing
of the product to an acceptable level in the
marketplace.

Interim financing for the purchase of the inputs of the
satellite farmers as well as to provide credit to the
farmers until the crops are reaped and sold to the
"mother" farm. The farmers will receive at harvest
time, the net amount of revenues, less costs incurred
to the "mother" farm.

Selection of Satellite Farmers

To guarantee a successful association with the satelite farmers,
the relationship must be governed by minimum criteria, such as:

Landowner (lease) status

Present employment

Present ability of rice farming

Location of land in the vicinity of the "mother" farm.
Willingness to live up to contract conditions.
Availability of water resources.

Involvement of the farmers in growing rice will be critital if
expansion of the rice industry is to be materialized.

It goes without saying that, the improvement of the Rio Cobre
Irrigation Works is of great importance, as well as the
availability of other idle lands to farmers for rice production.

Farmers' Training

Another aspect of great importance to successful involvement of
satellite farmers is training.

IRCJ will provide to interested farmers, training and extension
services as follows:

Training of the farmers will pe practical and adapted
to the particular needs and possibilities of
experienced (although traditional) adult rice
cultivators who have full responsipility for their
family existing farm holdings.

Farmers training will be given by the Company
Management and be part of the services offered to the
farmers in order to apply the most modern and
scientific technology in growing rice.

Past experience has shown that the most suitable
training system for those farmers is the "training and
visit system" which consists of a through-the-year
services of the method demonstrations, discussion
meetings, video-visual sessions and intensive follow-up
guidance when the candidate-farmers have to apply their
newly acquired knowledge on their own farm land.

()
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The timing, subject and frequency of the various training meetings
and activities are tuned to the rice cropping calendar and the
observed training needs are identified on the basis of actual
field performance.

The Need for Applied Research

- Agro-economic monitoring is required of all on-scheme
farm operations of the candidate-farmers, maintenance
work on bunds and canals and drains, including an
inventory of the off-farm activities of the farmers.
Reliable data are necessary for identification of
particule~ farming system, constraints and
possibilities for improvement.

- With double cropping of irrigated rice, the present
rather high salinity levels in the soil (or ground
water) will drop, which will cause initially, with good
crop and water management, a rise in paddy yields.

- To maintain those yield levels, however, rotation with
dry crops that periodically dry out the clay soil (e.g.
soy beans, sunflowers, sorghums, etc.) will become
necessary to avoid physiological diseases. These
second crops should be tried out in true-scale
experinents.

- Experimental data on economically justified
fertilizations dosaged for irrigated cice are not
available in Jamaica. On-farm observation trails are
recommendable,

- Aerial application cof herbicides and pesticides by
aircraft required a close investigation to the level of
applied concentration of chemicals, not only for a good
coverage but also for mortality.

- Economic optimum and mortality effectively is to be
balanced out as well as possible negative effects to
the environment.

Farmers Credit System

A fundamental issue that needs to be solved urgently is the
problem of seasonal credit to farmers.

An appropriate sytem to give the farmers access to credit
pactially in cash, for production costs and possibly food, should
be agreed on and organized forthwith.

It is proposed in this study to create a tri-party agreement
between the Peoples Cooperative Bank (P.C. Bank), the farmers and
the Company, which 1is intzrlocking to mutual benafit of all
parties concerned.
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A model such as that developed at the Meylersfield Development
Project, can be adapted and updated.

The Liaison Officer

The Company will appoint an Agronomist with extension skills to
carry out the Satellite Farmers Program. He will also be in
charge of the seed production at the "mother" farm, as well as to
implement the Farmers Credit System in conjunction with P.C. Bank
in the parish.

A letter from the Chairman of the St. Catherine Rice Growers
Association is attached to this study as indicated of interest to
participate in the Satellite Farmers Program.

MARKETING

At present the prices of paddy and finished rice are controlled
solely by the GCJ. Consequently, the commissioning of prices is
controlled centrally and does not necessarily relate directly to
the actual production cost. It follows, therefore, that future
government pricing will have a significant bearing on the
financial viability of the Company.

With Jamaica currently importing approximately 96% of its rice,
locally produced quality rice would be welcomed by Government and
the consuming public alike as on the one hand Gove .nment will save
vital foreign exhcange used to purchase importged rice, while on
the other hand consuming public would enjoy an augmented and more
reliable supply of rice.

Paddy produced by both the "mother" farm and satellite farmers
will be sold to the Rice Mill operated by IRCJ at a fixed price of
$0.50 per lb dry weight (14% moisture content). The following
formula is used in calculating payments by rice mills to pay
farmers for the sale of paddy:

Formula: Total weight of paddy multiplied by 100 minus moisture
content of paddy supplied, divided by 100 minus 14.

Example: A farmer supplies 100 pounds of paddy with 18% moisture
content, then payment to him will be:

100 lbs x (100-18) = 95 1lbs at $0.50 = $47.50
(100 - 14)
100 x 82 = 95 1lbs at $0.50 = $47.50



MANAGEMENT & ORGANIZATION

Management

It is thought that a two tier level of management will evolve.
The Management Consultants that will initially consist of the
Group Financial Controller and Mr. J. Kasantaroeno,
Agronomist/Rice Expert. Middle management will consist of those
managers responsible for:

a) Farm Manager. This person will be responsible for the
mother farm at Amity Hall to ensure the highest
possible yield. To oversee his supervisors in the
areas of irrigation, harvesting and land preparation.

b) Satellite Farmers Liaison “anager. To ensure that all
satellite farms receive the technical and operational
back-up necessary to produce the best yield from their
particular lot of land. To recruit and train new
farmers into the prospect of growing rice on their land.

c) Business Manager. Administrative Officer for both the
Farm and the Mill. To look after the day to day
affairs of the office. To act as the Personnel Officer
in times of personal office and industrial disputes.

d) Mill Manager. Responsible for the best grade of rice
possible from the paddy he receives. T& oversee
operations in both the mill and in the technical
workshop.

Organization

IRCJ will organize its operations into two cost centers, where the
farm is one, and the mill is the other, with the administrative
costs being shared by both.

It will be one of the primary function of the Business Manager to
ensure that the accounting for both the farm and the mill are kept
separately and to show a profit for both legs of the operation.

Contract Growing Agreement

The following agreement is currently in use in Jamaica:

MEMORANDUM OF AGREEMENT

This ACREEMENT made this day of One
Thousand Nine Hundred and Eighty
BETWEEN a Company incorporated under the

Companies Law of Jamaica and having its registered office

at

in the Parish of and who and whose
successors and assigns are hereinafter called the Processors - of




the one part and Projects for People Limited/Hillside Facaers
Association - an association of farmers cultivating lands at
Hillside Farm - Monymusk, Clarendon with registered offices at

25 Waterloo Avenue, Kingston 10 and at Hayes P.A., Clarendon
(hereinafter called the Association) of the other part, witnesseth
as follows:

1. The Association, having entered into a contract with each of
25 farmers (whose names are recorded on a list attached to this
memorandum) to act as marketing agents for the disposal of a crop
of Roma Tomatoes grown by each farmer on approximately one acre of
land at Hillside Farm in the Parish of Clarendon (hereinafter
called the Said Land) and

2. The Association, having been authorized by the 25 farmers
named on the list attached, to dispose of all marketable Roma
Tomatoes produced on said land in the manner deemed by the
Association to be the most advantageous for its members:

3. The Processors having agreed to purchase all Roma Tomatoes
of satisfactory quality provided by the Association at an agreed
collection station on Hillside Farm and between the wonths of
December 1983 and June 1984 at a price of Twenty Cents (J$0.20)
per lb.

The Association covenants as follows:

(a) To provide planting material, manure, fertilizer and
necessary weedicides, insecticides and fungicides as may be
required by the said farmers for the production of a crop of Roma
Tcmatoes during the period October 1983 to June 1984.

(b) To monitor and where necessary control and direct the
use and application of materials provided for the production of
the 1983/84 crop of Roma Tomatoes.

(c) To monitor and where necessary control and direct the
reaping and transport of Roma Tomatoes from the field to the
collecting stations on Hillside Farm as agreed with the Processor
and to endeavour to ensure that a minimum total of five (5) tons
of Roma Tomatoes from the 1983/84 crop is made available for
purchase by the Processor under the terms of this AGREEMENT.

(d) To receive and observe all advice or instructions
offered by the Processors especially as regards reaping,
post-harvest treatment and transport te collecting stations and to
afford full cooperation to the Processors to facilitate efficient
and speedy despctch of transporting vehicles,

(e) To provide the Processors with reliable estimates of
produce likely to he available two weeks in advance so that
adequate arrangements for collection and transport to factory can
be made.
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The Processor Covenants as follows:

(a) To provide timely advice to the Association on all matters
relating to the reaping and post-harvest treatment of the produce
to be collected, in general and in particular on the timing of
reaping exercises in order to avoid excessive delay between
reaping and transport to the factory.

(b) To coilect all of the produce subject to this contract at
such times and at such frequencies as shall be necessary to avoid
wastage.

(c) To arrange for the weighing of all produce collected, at the
time and place of collection, in the bresence of a representative
designated by the Association for this purpose.

(d) To arrange payment to the Association for all produce

collected and satisfactorily delivered, within 7 days of delivery
of the produce. The price being Twenty Cents (J%$0.20) per 1lb.

Signed this day of 19

At

Signed for and on behalf of the Processor

Signed for and on behalf of Projects for People Limited/
Hillside Farmers Association

WITNESS



Appendix A.73:

Agro 21 Organization Chart
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ANNEX 2.B.: TECHNICAL ANALYSIS

B.l CLIMATE:
Rainfall: The St. Catherine Plain of Jamaica has a warm tropical
but very dry (semi-arid, Koppen "Bsh" or "steppe") climate with a
30 year average rainfall of 28 inches per year. Rainfall is
bi-modal with peaks in October and May. The Blue Mountain Range
intervenes a large percentage of the moisture carried by the
E.N.E. trade winds, hence the southern coastal plains east and
west of Kingston receive low rainfall amounts (Hall, 1923).
Robotham (1952) reproduced a rainfal. map showing the South
Coastal Plains as having the lowest rainfall in Jamaica.

At Lawrencefield within the Bernard Lodge Estate rainfall is well
belos the level of potential evaporation, which deviates slightly
around 7 inches for each month; rainfall is less than 2 inches
from January to April. Rainfall increases in May but not enough
for crop production. Only in October is rainfall greater than
potential evaporation, but the amount is barely minimal and
decreases rapidly again in November (see Water Balance Chart).
Hall (1892) stated that the area from Portland Point to Kingston,
wiich includes the St. Catherine Plains, is remarkably dry with
strong surface winds from the southeast.

Figure 1
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Rainfalls vary monthly, yearly and in irregular Caribbean drought
cycles. For example, the 15 year annual rainfall at Bernard Lodge
for the years 1965 to 1979 was 29 inches, with a high in 1979 of
62 inches and a low in 1976 of 9 inches.

Table 1

ANNUAL RAINFALL, BERNARD LOCGE 1965-1979
Year Inches Year Inches Year Inches
1965 = 22 1970 = 27 1975 = 17
1966 = 44 1971 = 19 1976 = 9 (drought)
1967 = 16 (drought) 1972 = 29 1977 = 19
1968 = 22 1973 = 26 1978 = 27
1969 = 49 1974 = 38 1979 = 42 (wettest)

Since 1870, Jamaica bhas experienced island-wide droughts (these
also were Caribbean-wide) in 1871-77, 1880-85, 1920, 1922-23,
1946-47, 1267-68, and 1975-76. 1985 appears as another drought
year.

Since 1880 hurricanes have struck the St. Catherine Plains only
twice; the most recent one in 1951. Winds may be as high as 100
m.p.h. during storms.

Temperature: The annual average tempecrature is 80°F with a mean
annual variation of 10OF ranging from 64-88°F in the coldest
months (January and February) to 70-90°F in the warmest months
(July and August). (See comparative Rainfall aad Max/Min
Temperature. Figure 2 ).

Diurnal (day-night) temperature Ffluctuations span 20°F.

Humidity: Relative humidity is 77 to 86% in early morning
dropping to 65-70% soon after mid-day. Sunshine hours per day
range from 7.2 to 7.9 during the short days and from 8.2 to 8.9
during the long days.

Evaporation: The daily annual evoraporation from a class A
(freewater surface) evaporation pan is 5.3 mm per day or 1,935 per
year, equivalent to 76 inches or 6.3 inches per month.

Evaporation ranges are 0.26 inches per day in July and 0.15 inches
per day in January.

Wind: Wind speeds during the day in this area are high. On shore
winds are reported to begin at approximately 10 a.m. and subside
at 4 p.m. One in 20 year storm winds can reach up to 100 miles
per hour (1951?2).

Winds are a factor in evaportranspiration rates in the use of
sprinklers.



TERPERATURE (CELS1US)

Page 3
Figure 2
Lor 1 800
COMPARATIVE RAIMFALL AMO MAX/MIN TEMPERATURE FOR
WAHIAWA, HAWAIl AND BERNARD LOOGE, JAHAICA 700
35k -
. Ruivcielsa, /’:9 8ore /257 fafé;a/z‘  THE s
ﬁﬁvn‘ko’ '/?8’4 ¢ e —"* *
e " ~\‘\~.
30y e MEAN MAXIMUM j &0
T ““.-‘\
v "\
- N
25 e - vem=c ~ 500
201 / \_//: . e \_,\. j Loq
HEAN MR T T T~ T
3 . - -~
oa"‘!‘ ) ‘\\\
15} %] 300
kot e e e == 21°N 157°9 £i 300 M {200
Wahiawa4\Hawail
179 581 76°586W 15M
o CaymZnas, JaiNzica p
5( /\ : : ‘,,"’ 4100
<. RAINFAL i R \\\\\
. -/ ............. - - 4
Jan Feb Mar  Apr Hay Jun Jul Aug Sep Oct Nov Oec

Annex 2

B. TECHNICAL ANALYSES

RATHFALL IH HILLIHETERS



Annex 2
B. TECHNICAL ANALYSES
Page 4

B.2 SOILS:

Profitable crop production requires suitable soil(s), slopes,
climate, water supply(ies), fertility, crop protection, crop
varieties, knowledgable production technology and favorable
marketing.

Two major soils; Caymanas (Mollisol), Churchpen and Sydenham
(Vertisol) soils, cover most of the the project area (phases 1, 2,
J; Caymanas, and Bernard Lodge sugar estates) of the St. Catherine
Plain. The Caymanas Estate lies southeast of Spanish Town. The
Bernard Lodge LEstate lies west of the Caymanas Estate, south and
southwest of Spanish Town.

The Caymanas, Churchpen and Sydenham soils are nearly level, on a
1 to 2 percent sloping alluvial plain. Caymanas soils (clay, clay
loam, sandy loam and Dawkins clay lonam - loam complex) are well
drained, alkaline to calcareous, developed from "young" alluvium
that does not flood at the present time. Sydenham soils
(including Churchpen clay are imperfectly drained clayey soils of
shrinking-swelling clay slightly acid to alkaline, developed on
"old" alluvium with varying degrees of salinity. Salinity
increases southwestward becoming strong in the moderately drained
Salt Island clay soil south of Hartlands.

Caymanas soils cover all of the Caymanas Estate and the eastern
half of the Bernard Lodge Estate. Sydenham and related soils
cover the western half of the Bernard Lodge Estate.

Soils Classification of Project Area: Caymanas solils have been
classified by the 1984 - 85 Dutch directed s0ils team as
"Mollisols". Mollisols are high natural fertility soils developed
from high base status parent materials under grassland and/or high
lime status trecs and shrubs. 1In low rainfall, high tempevature
regions, as the St. Catherine Coastal Plains, coarse grasses and
low woody shrubs probably were the original vegetation. Such
Mollisols are called Hapustolls (meaning: other ("hap") dry
("ustic") climate Mollisols). The Caymanas and related soils have
been identified by the Dutch Soil Survey group as "Hapustolls™".
The clay types of the Caymanas soils (clay, clay loam and Dawkins
clay loam-loam complex) are l:1 non-swelling illite and kaolinite.

Sydenham, Chucchpen, %Springfield and Salt Island clay soils that
have shrinking-swelling clays (sometimes called "cracking" clays)
are classified as "Vertisols". Vertisols are high in
montmorillonitic clays (2:1 type) that shrink upon drying causing
deep (1 1/2 or more feet) cracks in the soil and that swell closed
upon moistening. These soils are very hard when dry, sticky when
wet, and require timely tilling. Water movement in Vertisols is
very slow. Original vegetation of Vertisols was grassland and/or
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scattered small trees. The Dutch Soil Survey directed team have
identified three kinds of Vertisols in the St. Catherine Coastal
Plains; the Sydenham clay with its dark surface soil as a
Pellustart, the Churchpen clay with its brown colored surface as a
Chromustert, and the poorly drained Springfield clay as an Aquic
(meaning wet) Chromustert. The Salt Island clay soil that occurs
southwestward receiving drainage water from the other Vertisols of
the Bernard Lodge area 1is strongly saline and alkali throughout.

Irrigation Water Management of Vertisol Soils: Because water
movement in Vertisol soils is very slow and if irrigation is
necessary, as it is in the dry ("ustic") climate of the St.
Catherine Plains, the degree of salinity as well as the content of
calcuim and magnesium of such irrigation water is of critical
importance to long term successful management of these soils.
Unless sufficient excess water is used to adequately leach the
accumulated residual salt (sodium and chloride) as well as the
calcium and magnesium left in the soil from evaporation and crop
transplration, the soil becomes increasingly saline and pH
continues to increase. These currently acre the conditions of the
Vertisol soils on the St. Cathcrine Coastal Plains. 1In fact, the
situation is being intensified currently by inadequate amounts of
irrigation water to supply crop requirements for high yields.
Increasing pd further intensifies the chemical unavailablility of
most secondary and trace element nutrients not supplied by
fectilizers.

Increasing salinity of the soils used for sugar cane is reported
by the Sugar Industry Research Institute as reducing cane yield,
by 0.2 ton per acre per month over a 15 year period, 1965 - 1979,
on the Bernard Lodge Estate.

The Sugar Industry Research Institute uses a lower salinity level,
less than 2 EC mm hos/cm for a non-saline :0il whereas the Soil
Survey uses 4 EC mm hos/cm as non-saline. Modern text books use
4 mmhos/cm and exchangeable sodium percentage less tahn 15.

The less than 2EC of the Sugar Industry Research Institute versus
4EC of the Soil Survey to define a non-saline soil may be of
importance in vegetahle production on the Caymanas soils that have
salinity because some vegetables, especially beans, peppers,
onions and carrots have low tolerance to soil salinitv. For
example, bean yields may be reduced 10% at soil EC of only 1.5 and
25% at EC 2.3. During germination pepper yields may be reduced
10% at EC 2.2 and 25% at EC 3.3. (Table 1, CRC Handbcok of
Irrigation Technology).

Soil Salinity: With an increase in soil salinity plant roots
extract water less easily from the soil solution. This situation
is more critical under hot and dry than under humid conditions.
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High soil salinity may result in also toxic concentrations of ions
in plants. Soil salinity is determined by finding the electrical
conductivity of the soil saturation extract (ECc). The electrical
conductivity is measured in millimhos per centimeter (mmho/cm) .,
One mmho/cm is equivalent, on the average, to 640 ppm of salt.

Crop Response to Salinity:

Salinity

(ECc, mmho/cm at 250C) Crop_Responses

0-2 Salinity effects mostly negligible

2-4 Yields of very sensitive crops may be
restricted.

4-8 Yields of many crops restricted

8-16 Only tolerant crops yield satisfactorily

Above 16 Only a few very tolerant crops yield

satisfactorily
Adapted from Leon Berstein, Salt tolerance of plants, USDA
Agricultural Information Bulletin 283 (1970).

Relative Salt Tolerance of Vegetables:

The indicated tolerance to the period of rapid plant growth and
maturation from the late stage onward. With most crops there is
little difference in salt tolerance among varieties.

ECe (mmho/cm at 259C)
Vegetables Ranked in Order of at Which Yields Decreased by
Decreasing Salt Tolerance 10% 25% 50%
Beet 12
Spinach 9
Tomato
Broccoli
Cabbage
Cucumber
Muskmelon
Potato
Corn
Sweet potato
Lettuce
Pepper
Radish
Onion
Carrot
Bean 1.5
Adapted from Leon Berstein, Salt tolerance of Plants, USDA,
Agricutural Information Bulletin (1970).
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Soil Surveys: The first comprehensive soil map and report of the
St. Catherine Parish was by K. C. Vernon and T. A. Jones of the
Trinidad Imperial College of Tropical Agriculture published in
1958. Soil names, descriptions, capabilities, and management
suggestions determined during the course of that study are
referred to currently, some 30 years later. The 1982 CRIES (green
book) compilation "Jamaica Resource Assessment" drew its soil
information for St. Catherine Parish primarily from the 1958
Vernon report with up-dating soil classification terminology,
climate types and crop suitapilities. (The CRIES up-dating soil
classification is not in this project report. The 1984 - 1985
soil classification terminology is used in this project report.

Currently, 1984 - 1985, an island-wide modern soil survey is in
progress through the Rural Physical Planning Division of the
Ministry of Agriculture in cooperation with the Dutch and

U.S. Governments. A provisional soil map sheet showing the soils
of the St. Catherine Coastal Plain at a scale of 1" = 1.26 miles
(1/50,000) was made available to the team. The 1958 Vernon soil
map was published on the same scale, although the actual field
mapping of both projects were/are on the much larger scale of
1/12,500 or 1" = approx. 0.3 miles.

For detailed planning the units shown on the 1/12,500 scale field
sheets may be of considerable value, particularly to show sandy
spots, clayey wet spots or other small areas of soils not possible
to show on the 1/50,000 scale provisional map. Statements of
inclusions contained in the general description of soil mapping
units confirm this possibility.

The soils units shown on the 1984 provisional St. Catherine Plains
sheet use the same names as of the 1958 Vernon map with
refinements including approximately 250 salinity site
determinations. One refinement, that of a soil complex of
different soil textures of the Caymanas sandy loam (%127 of the
Vernon map), named as the Dawkins complex on the 1984 map (# AR3)
is of significant importance to developing the phase 1 Caymanas
area for winter vegetables. The Dawkins soil complex areas have a
micro relief of rises which are usually sand textured and numerous
shallow depressions that would collect irrigation water. Land
levelling would be necessary of areas of this soil complex to make
it more uniform for water, crop and fertilizer management.

Salinity of Project Area Soils: Another 1984 St. Catherine Plains
Soils Survey sheet shows the "Distribution of Salt-Affected Soils"
in four classes; (l) non-saline, (2) slightly saline, (3)
moderately saline, and (4) strongly saline. All of the phase 1
Caymanas Estate of Caymanas soils are non-saline by Soil Survey
using less than 4EC salinity as non-saline, but some areas may not
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be by Sugar Industry Research Institute using 2E as non-saline.
Most of the eastern half of the Bernard Lodge Estate (Caymanas
soils) also are non-saline. The western half of the Bernard Lodge
Estate (mostly Sydenham clay and Churchpen clay soils) are
non-saline to slightly saline (using 4FC as non-saline).
Moderately saline areas with small areas of strongly saline soils
occur south of Hartlands.

Two examples of yield reduction due to soil salinity of sugar
cane, a deep rooted saline sensitive crop, was reported by the
Jamaican Sugar Cane Research Institute on Bernard Lodge Estate for
the 15 year period 1964 - 1979. As soil salinity increased from
non-saline (less than 2EC) to medium saline (EC 3 to 4) on the
Caymanas clay loam. Cane yields in tons per acre per month
decreased from 2.52 to 2.32. On the Sydenham clay soil, cane
yields decreased from 2.23 to 1.96,

Crop Adaptation and Fertility Status of Soils: Caymanas soils
(ARl1, AR2, and AR3 on the 1984 soil map; 127 and 128 on the 1958
soil map) are well suited for vegetable crops, as well as sugar
cane, papaya, mango, corn, red beans, soybean and lime-tolerant
ornamentals, if adequate amounts and quality of irrigation water
can be supplied, and existing soil salinity does not exceed crop
tolerances. Because the Caymanas soils have high pH - the
Caymanas clay soils are calcareous (free lime throughout the
profile) these soils are not suited for pineapple or acid soil
requiring ornamentals.

Caymanas soils are low in available nitrogen, high in available
phosphorus and moderate in available potash, (table 3, appendix C,
table 4). Because of high soil pH of Caymcnas soils the Troug
soil test readings may not be very reliable. Because of high pH
and limestone-derived parent materials the Caymanas soils are low
in available sulphur, zinc, iron, manganese, and probably low in
available boron. Soil analyses for minor element availability and
field trials are advised. "Blanket" applications of these minor
nutrients are suggested for immediate crops until field trial
research results become available,

The imperfectly drained Sydenham clay, the Churchpen clay and the
poorly drained Springfield clay are well suited to irrigated
wetland culture of saline tolerant varieties of rice, and if
artificial drainage is adequate, are suited to saline tolerant
varieties of irrigated sugar cane, soybeans, corn and sorghum, and
perhaps tomatoes. Because of increasing salinity southwestward in
the Bernard Lodge Estates, resulting from insufficient irrigation
of sugar cane with 400 to 500 Ec mmhos/cm salinity Rio Cobre River
water that contains unspecified amounts of calcium and magnesium,
as well as from 300 Ec mm hos/cm salinity waters that also
contribute calcuim and magnesium from alluvial wells, significant
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declines in yield of existing sugar cane varieties has been
documented for many years hy the Sugar Cane Research Institute of
Jamaica. The use of saline tolerant sugarcane varieties have
reduced these yield declines somewhat. It is suggested that
secondary and trace element deficiencies resulting from increasing
pH of these soils may also be contributing to the declining sugar
cane yields observed on the Bernard Lodge Sugar Estates.

According to the 1958 Vernon Soil Survey these s0ils were slightly
acid in 1955, pbut 30 years later, 1985 these same soils are mildly
alkaline.

Rice varieties also differ in their tolerance of saline soil
conditions. Prior determinations of such saline tolerances should
be made before to selecting a rice variety(ies) to grow on these
"cracking" clay soils.

All rice varieties have high requirements for availabic zinc and
sulphur. At pH values of the moist surface of 6.8 or higher,
zinc, sulphur, iron and manganese deficiencies almost always
occur. Rice varieties differ in their tolerance to zinc
deficiency, and probably also differ in their tolerance to sulphur
deficiency.

Zinc derficiency is inexpensively and easily corrected by applying
5 to 10 pounds of zinc sulfate (22 percent zinc) per acre to the
upper inch of the harrowed soil just prior to sowing.
Applications may need to be made for each crop at first; After a
few crops, an application before each second or third cron may
suffice.

Sulphur deficiency of wetland culture irrigated rice has been
recognized only in recent years. Dramatic increases in rice
yields have been obtained from the addition of sulfur on soils
high in pH and on any soils where low or non-sulphur containing
fertilizers, particularly triple superphosphate and/or diammonium
phosphate are used. Sulphur deficiency is easily and
inexpensively corrected by harrowing in at least 100 pounds per
acre of gypsum (17 pounds of sulphur) - preferably 200 pounds per
acre, at the last harrowing before sowing. 1Initial applications
may be necessary ftor each crop, afterwards perhaps after every
second or third crop. Jamaica has abundant supplies of gypsum.

Rice requires available silica. No information was found on the
silica availability of the "old" alluvia Sydenham and Churchpen
clay soils. Soils high in weatherable primary alumina - silicate
minerals usually contain sufficient availabple silica for rice.

Gypsum (calcium sulfate - CaS04.7H,0) may be needed as a
treatment on the more saline cracking clay soils to displace some
of the excess sodium ions (Na*) with calcium ions (ca*t) on
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the soil clays and to physically increase the aggregation of the
clay particles of these soils. The correction of sulphur
deficiency also would occur.

Possible Soil Related Problems

1. No information was found concerning the existence of harmful
nematodes in the soils of the Caymanas areas. This information is
essential for crop production management. Furthermore, no
information was found on the possibility of Rio Cobre River
lrrigation water contributing any yield reducing nematodes from
run-off of moist climate hillside vegetable farms.

2. There may be limitations on the amounts of irrigation water
that can be pumped from the alluvial wells as a result of the St.
Catherine Plan being declared a "Critical Area" in February 1969
under the 1959 Underground Water Control Law 2 of Jamaica. (From
May 1985 - Tate & Lyle Technical Services, "Sugar Industries
Studies" - Irrigation, appendix VIII, sheet 4.

3. There may be a possibility of harmful pollution from the Rio
Cobre River water used for irrigation. 1In this regard a 1983
paper by the National Resources Conservation Department of Jamaica
states on page 2 ... "It is a well estahlished fact that upstream,
the Rio Cobre is subjected to organic affluent from the
Condensary, Citrus, Coffee and Milo factories at Bog Walk. It
also receives overflow (wash) water from Alcan Works which is
highly alkaline (pH 9-11)" but this has declined in recent years
with the introduction of a new "red mud" drying procedure.

4. A pollution hazard area exists south of Spanish Town that 1is
reported¢ to be due to occassional discharges of alkali from a
manufacturing plant. (From June 1985 "Water Status Map" of the
Rural Physical Planning Division of the Ministry of Agriculture.

Observations: Gutters area:

1. Preliminary field observations of small scale farms of the
St. Catherine Veqgetable Marketing Association in the vicinity of
Gutters is that most are located on the well drained, high pH,
high phosphorus, high potassium Whim clay loam soil in thne "young"
alluvial valley of Coleburns Gully. The Whim soil is similar to
the Caymanas soil (1984 Provisional St. Catherine Soil Map and
1958 Vernon Soil Survey map). This area is not within the
currently planned project area.

2. South of the railroad track (Shady Park area) (abandoned
irrigation viaduct area) the irrigation water hazard is "medium"
according to the June 1985" Water Salinity Status" map, and the
1984 Soil Salinity Map.
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3. The clay soils in the vicinity of Amity Hall being
considered for a large scale rice farm are:
a. moderately drained Lodge clay with saline subsoil.
h. moderately drained Salt Island clay, strongly saline
and alkali through the soil profile. (1984 Provisional Soil

map and 1984 soil salinity map). It is likely that saline
tolerant rice varieties should be tested on these soils.

ANNEX SOILS APPENDIX

Selected statements from the 1958 Vernon "Soils and Land Use
Survey of St. Catherine Parish, Jamaica," applicable to the
project.

"Areas of recent alluvium in St. Catherine include as expected the
most valuable soils of the parish. Soils of loamy or sandy
texture occurring extensively include Caymanas Clay Loam ana Sandy
Loam. Caymanas Clay Loam and Samdy Loam occur on well drained
recent alluvial soils on the recent flood plain of the Rio Cobre
River. Of fair structure and high natural fertility these soils
are extremely productive when irrigated. Main limitations to
their use involve loss of structure under cultivation especially -
in the case of Caymanas Sandy Loam. Present uses are entirely
sugar-cane, bananas and coconuts".

"Sydenham Clay is its near relative Sydenham Sandy Loam are soils
of fair natural fertility developed over sandy old alluvium.
Salinity occurs sporadically in the subsoil which is very

impeded. Difficulty of cultivation and occurrence in a dry area
restricts the potential uses of these s0ils. Present use includes
sugar~cane, rice and pasture".

"A large group of soil types occurring on the plains display
salinity to a variable extent. Churchpen Clay is a dark brown
poorly drained saline clay occurring over grovelly old alluvium.

It is a difficult soil to cultivate and although found on
telatively flat relief, sheet erosion is active in dry unirrigated
pastures. Springfield Clay, frequently associated with Churchpen
Clay and also with Sydenham Clay, is developed as a very dark grey
brown deep extremely poorly drained soil in depressions and
drainageways of the old alluvium of the plains. Of very limited
potentiality, Springfield Clay is at present under swampy pasture".

"Suggested Lines of Investigation and Research":

"The following suggestions for research are presented briefly, but
previty is not intended to imply that minor emphasis only is
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required in solving these problems. In fact it is imperative at
the outset to appreciate that they represent a pivotal position
around which an improved land use program must be orientated".

"Irrigation":

"The greatest opportunity for increased agricultural production in
the near future in St. Catherine lies in the greater use of
irrigation on the St. Catherine Plains. This can be achieved by
irrigation  of new areas and by more efficient use of irrigation
water in present irrigation areas. Much good land on the plains
is today almost unproductive due to lack of irrigation water.

This is an intolerable situation in a land of dense population and
severe unemployment like Jamaica".

"To increase the irrigated area on the plains two steps should, if
at all possible, be taken:

i. Increase by all practicable means the amount of water
available through the Rio Cobre Irrigation Scheme, and
increase the area served by the Scheme.

ii. 1If an economically sound basis for the supply of water
can be found, the proposed St. Dorothy Plains Irrigation
Scheme should be started as soon as possible. This will
permit intensive use of thousands of acres of land which at
present are almost non-productive".

"The St. Catuerine Plains - Recent Alluvia. These are areas of
well-drained naturally fertile soils which lrrlgatlon makes into
some of the most productive land in Jamaica. This is land ’
eminently suitable for bananas and sugar-cane. Perhaps high
yielding improved pastures, alfalfa or other legumes, and
intensive growing of food crops can be expected here in the near
future if these areas are to be intensively farmed. Rotational
cropping will ensure high production and at the same time mainktain
fertility.

The St. Catherine Plains - Old Alluvia. On the heavy,
poorly-drained, often saline soils of this flat area, the emphasis
must be on three main crops, all irrigated - sugar-cane, rice and
grass. Improved well managed pastures of high carrying capacity
could well be introduced into rotations with rice. Fish-farming
should have a part to play in the local economy if adequate
quality water are available.
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SOILS RECOMMENDATIONS:

1. Draft a detailed soil map from the 1:12,500 field sheets
of the 1984 Soil Survey for the project area, particularly of
the Caymanas soil area for Phase I development. This
recommendation assumes that there is more detalil on the
1:12,500 scale field sheets than on the 1:50,000 scale
provisional soil map made availapble to the team. On August
23, 1985 Mr. Cameron, Head Soil Survey, Rural Physical
Planning Division, Ministry of Agriculture, suggested that
very little detail was omitted from the 1:50,000 scale map,
especially for the sugar estates. But for detailed planning
that detail may be important. An additional 1:10,000 soil
map of the Bernard Lodge Estate is Fig. No. 5 in the 1980,
"The Salinity Survey of Bernard Lodge Estate, St. Catherine,
Jamaica".

2. Assemble any existing pertinent soil test result data
that would confirm the current soil fertility status of the
solils of the project area, especially the micro nutrient
status data for zinc, sulfur, iron, manganese, boron and
perhaps copper.

3. If no such soil test data as suggested in No. 2 above is
available, then arrange to field sample and analyze
sufficient soil samples to indicate current status.

4. No information was found concerning harmful nematode
populations in the Caymanas soils nor of possible
introduction of nematodes in the Rio Cobre River water used
for irrigation. Such determinations are recommended.

5. Determine from the Underground Water Authority the
implications on ground water availapbility and development as
a result of the February 1969 declaration of the Rio Cobre
Basin, i.e. St. Catherine as a "Critical Area" under the 1959
Underground Water Control Law.

6. Determine the amounts of (a) sodium and chloride (b)
calcium, magnesium and potassium being introduced to soils
irrigated with Rio Cobre River water on a per acre per foot
of water basis. Such data can be computed from Sugar
Research Institute reports for some alluvial wells, but not
for all wells.

7. Determine the source of the "High Pollution Hazards" of
the large area south of Spanish Town shown in the June 1985
"Quality of Irrigation Water" map contained in the Rural
Physical Planning Division, May 1985 Report of the linistry
of Agriculcure,
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8. Determine from the Rice Research Division of the Ministry
of Agriculture the status of rice variety research results,
including responses to zinc, sulfur, iron, manganese and
silica, under specified soil pH and water management
conditions. Also determine (l) insect and disease problems
of rice production on the south coast of Jamaica, (2)
tolerance of rice varieties to salinity status of Sydenham
and Churchpen clay soils and use of Rio Cobre River
irrigation water of 400 to 500 EC micromho/cm on possible
salinity build-up on those soils.

9. ©Some areas of Caymanas soils may have EC salinity values
high enough to reduce yields of low salt tolerant vegetables
such as beans and peppers.

a) Rural Physical Planning Division furnished a photocopy
of manuscript of 1985 Soil Survey of St. Catharine
Plains. Short decriptions of the soils and inclusion in
the 1:50,000 mapping units and, general management from
the text are recommended as a reference.

D) A short text of soils used by small scale farmers in
the Gutters Bushy Park area and a copy of their 1984
report of their serious problems with lack of and
interuptions of irrigation waters from Rio Cobre and deep
wells 1is recommended as a reference.

10. Pending the compilation of accurate data suggested in
these recommedations, 1t is recommended that a mixture of
secondary and trace elements (zinc, sulfur, iron,
manganese and perhaps boron) be added to the fertilizer
applications in the project area.

11. Because of some salinity of the imperfectly drained
Sydenham and Churchpen clay soils of Bernard Lodge Estate
it is recomwended that development of the essentially
non-saline well drained Caymanas soils of the Caymanas
Estate and eastern pcrtion of the Bernard Lodge Estate
receive first priority pending field trials of saline
tolerant crop varieties on the Sydenham and Churchpen
soils of the Bernard Lodge and Innswood Estates.
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multilith, tables, long bibliography. Chapter 3 is on the
Agricultural sector pp 42 - 61.

deWitt, H. A. - undated (probably 1985?) - Preliminary Results of a
Salinity Survey Carried out in the St. Catherine Plains.
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B.3 IRRIGATION WATER

Introduction: Irrigated lands produce a far greater proportion of
the world's food supply because their yields are about twice that
of non-irrigated lands. When the farmer controls the quantity of
water and its timeliness for irrigating to suit his needs, he can
plan with assurance his other operations that will lead to
increased crop production. The farmer can produce more on
irrigated land by utilizing higher yielding varieties of seeds,
increased plant populations, and increased inputs such as
fertilizers and pesticides with far less risk than traditional
farming.

Sources: Sources of water for the St. Catherine plain and
surrounding areas include seasonal rainfall, groundwater stored in
the aquifer, and the Rio Cobre. The Rio Cobre is supplied by
groundwater and runoff in the Rio Cobre Basin which has a
watershed arca of about 1283 km2 (495 square miles), and an

annual rainfall rate of about 193 cm. (67 inches per year).
Groundwater, contributes greatly to the river flow, as much as 60%
in some periods.

The Rio Cobre produces some 343 million metres3/year of water
during a mean year and some 226 mllllon metres3/year in a dry
year of which 172 million metres /vear is diverted to the
irrigation canal, to meet only in part an irrigation water demand
of 202 mllllon metres3/year (mean year) or 259 million

metres3 /year (dry year).

The remainder of the water required for irrigation not supplied by
the Rio Cobre is to be supplied by wells and the proposed Rio
Cobre Pumping Station. With full refurbishing of the canal and
the new pumping station, the canal system can then provide 23,000
cubic metres/hour (225 cfs) leaving only a deficit of water
required for irrigation for January through April and from June
through July (mean year) that must be made up from the wells. In
a dry year there is a deficit for irrigation water supplied by the
irrigation canal for January through September. The length of the
above periods may change depending upon the type of irrigation
practiced and the demand for irrigation water,

Theoretically, from 23,226 acres to 24,235 acres can be irrigated
depending on cropping patterns from revitilized canals and wells
in an average year (28 in. of rain); and in a dry year (12 to 15
in. of rain) 19,045 to 19,972 acres. This includes anticipated
losses plus a leaching factor of 10%. 1Increasing the irrigation
efficiencies and minimizing losses would enhance these figures
considerably, perhaps as much as 40% to 50%. Use of sprinkler or
drip irrigation would also add to more total acreage.
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Estimated Existing Water Resources 1/

1. Existing canal's capacity - 137 cfs.
2. Planned canal's capacity - 225 cfs.
3. Estimated wells yield - 179 cfs.
4. Rio Cobre Dry Year - April 176 cfs.
(Planned) 2/ - July 225 cfs.

- Dec. 225 cfs,

1/ Israeli Report, 1985 (Page 23)

2/ Maximum capacity in planned canal.

Conclusion: There is sufficient low saline water of good gquality to
itcrigate some 20,000 acres, with the present irrigation system
refurbished and updated, with water from the Rio Cobre conveyed by the
renewed ircrigation canal and water from local wells, plus the new Rio

Cobre pumping station.



Annex 2
B. TECHNICAL ANALYSES
Page 21

B.4 IRRIGATION SYSTEM

Introduction: Restoring the canal system to its designed capacity
providing lower cost gravity flow irrigation water will be given the
highest priority. Data concerning soil and water resources in the
St. Catherine Plain supports the potential for irrigation
development to reduce farming risks and to increase productivity.
Irrigated farmland development paves the way for employment
generation and private farmer investment, both vital for the area.

Because of inadequate attention for many years, the Rio Cobre
Irrigation System has been steadily deteriorating, causing a serious
reduction in the supply of irrigation water in the canal system.

The irrigation canals are in very poor condition because of
siltation, bank erosion and vegetative growth. The main Rio Cobre
Reservoir has a high siltation problem. The reservoir sluice gate
and the main canal headgate are not functioning properly; these must
be restored to operable condition. The main canal requires major
updating and revamping, and must have an obstruction removed at
Spanish Town, to attain levels of service that were previously
available.

Data concerning soil and water resources in the St. Catherine Plain
support the potential for irrigation development to reduce farming
risks and increase productivity.

Shortage of water 1is the major reason given by well over 1,000
growers in the area as to why they are not now producing food

crops. There is very little confidence among the growers, even if
assured of water in adequate amounts, that they will have a reliable
supply for the complete crop season. This is based on their
previously poor experiences which resulted in crop failures because
of a sudden cut-off of water supplies during the growing season; a
production input which is beyond their control. A reliable source
of irrigation water needs to be established and maintained to “ring
these growers back into production.
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List of Canals

Rio Cobre Irrigation Works

Canal feet miles Lined/Unlined
Main Canal 30,900 5.8 Unlined
Cumberland Pen 9,500 2.0 Generally Unlined
Cottage Pen 2,256 0.43 Generélly Unlined
Lawrencefield 5,503 1.04 Unlined
March Pen 2,346 0.44 Generally Unlined
Port Henderson 16,000 3.03 Generally Unlined
Turners Pen 11,169 2.1 Generally Unlined
Caymanas 16,793 3.2 Partially Lined
0ld Harbour 27,984 5.3 Partially Lined
Sydenham 12,000 2.27 Generaily Unlined
Hartlands 11,687 2.2 Generally Unlined
Mango Walk 6,000 1.14 Lined
Grandge Lane 2,000 0.38 Generally Unlined

29.33 miles

The infrastructure component of the proposed project involves the
trehalipitation and upgrading of an old existing system to restore it
to its original design capacity and operation potential in addition
to augmenting such system with some new wells and a pump station
downstream of the Rio Cobre diversion dam. The rehabilitation and
upgrading work proposed includes nine subprojects and some common
infrastructure listed below in order of their priority. Engineering
planning for the first four subprojects and Common Infrastructure
(1) (Phase 1) has been completed and cost estimates prepared in
compliance with Section 6II (a) 1 of the Foreign Assistance Act.
These projects will therefore be funded under the first obligation
of funds. Additional infrastructure work (Phase 2), for which
engineering planning is incomplete, is contemplated for subsequent
obligations following completion of the necessary engineering
planning.
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Cumulative Cumulative Cumulative
Item Acres Acres Cost (3$ M) (USgM*)
A. 1,000 1,000 3.739 3.739 0.545
B. 1,000 2,000 4.425 8.164 1.408
C. 400 2,400 3.387 11.551 1.992
D. 2,000 4,400 5.600 17.151 2.957
COMMOM (1) 4.500 21.651 3.733

--------------------- Completion of Phase 1 (lYear)----=-=-wccocemanaanaa-.
COMMON (2) 1.700 23.351 4.026
E. 2,000 6,400 5.700 29.051 5.009
F. 1,000 7,400 4.000 33.051 5.698
G. 2,000 9,400 2.200 35.251 6.078
COMMON (3) 4.950 40.201 6.931
H. 2,000 11,400 6.200 46.401 8.000
I. 2,000 13,400 7.600 54.001 9.311

--------------------- Completion of Phase 2 (2Years)-----=-==-=-=mo-c-a--—.

* US$L.00 = J%$5.80
The subprojects are outlined in more detail as follows:

A. 1000 acres vegetables - Bernard Lodge
Infrastructure requirements

1. Rehabilitation and equiping of four old wells.
-Cookson 3 600 gpm $ 158,000
-Half Way Tree 4 600 gpm $ 160,435
-Half Way Tree 5 600 gpm $ 155,768
-Half Way Tree 6 350 gpm $ 148,594
$ 622,797
2. Drilling and equiping of four replacement wells.
~-Newlands 1 500 gpm $ 202,529
-Newlands 2 700 gpm $ 209,059
-Half wWay Tree 2 600 gpm $ 206,076
-Cookson 4 700 gpm $ 209,059
$ 826,723
3. Extension of electrical supply 3/4 mile
Cost $121,900 $ 121,900
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Canal - capacity 7000 cubic years per hour.
Canal is made of rubble stones and concreted

bottom.
Length of canal 230 chains
Cost of canal

Pumping Station on canal
100 H.P. Station cost

Fencing - 6 feet high fence made
out of hog wire and barbed wire

to keep our small and large stock.

Road and drainage
Repair to on farm road and
drainage system

Extension of underground pipe
teplacement of 60 hydrants

$1,

$

$

$

$5,

$3,739,431

000,000

168,000

200,000

300,000

000,000

acres vegetable - Watson Grove/Cedar Grove, Caymanas

Rehabilitation and equiping of 2 old wells

- South Syndi:ate gpm
- Cedar Grove I gpm

Drilling and equiping of four replacement wells

- Salt Pond

- Watson Grove
- Belmore I

- Belmore II

Pumping Station on canal
Installation of new electrical
power lines to wells by

Jamaica Public Service
Underground piping and hydrants
Fencing as apbove

Rio Copre - Lawrence Field Canal
Road and drainage rehabilitation
Total 1 - 8

$ 160,000
$ 170,000
$ 203,000
$ 208,000
$ 207,000
$ 209,000
$1,157,000
$ 168,000
$ 300,000
$1,200,000
$ 100,000
$1,100,000
$4,000,000
$4,425,000

Above area was furrow irrigated whien it was cultivated in

suga-.

Overhead sprinkler or drip irrigation recommended.
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400 Acres Ornamental Horticulture
1. Equiping and utilization of one

old well $ 160,000
2. Drilling and equiping of 3

replacement wells $ 627,000
3. Underground piping and hydrants $2,200,000
4. Installation of new electrical

power lines to service wells $ 200,000
5. Fencing using hog and barbed wira

to keep out small and large stock $ 200,000
6. Road and drainage rehabilitation $1,000,000

Total 1 - 6 $3,387,000
2000 grains Bernard Lodge
Turners Pen canal $1,500,000
Port Henderson canal $2,000,000
La Caridad/Hill Run canal $1,300,000
Road & Drainage $ 600,000
Fencing $2,000,000

$5,600,000

COMMON INFRASTRUCTURE (1)

1)

3)

Pumping Station Located on the banks of the Rio Cobre at a nodal
point to serve three main branches -

1. Caymanas - 1500 Acs.
2. Cumberland Pen - 3500 Acs.
3. Port Henderson - 2000 Acs.

6000 Acs

Canal System permeate 6000 acres of land that can be served by
gravity. Discharge of the pumps will be 6000 cubic yards per
hour at capacity.

Pump Station as designed by Gentech to be protected against high
flood waters.

Cost of civil works $ 750,000
Pumps and pipes $1,050,000
Cost of pumping station $1,800,000

Cleaning of weeds in canal.

Canal is infested with the Canadian Pond Weed that causes
blockage, reduce velocity and results in low discharge from the
canal. Sections of the canal has also silted up.

Cost of doing the above $1,900,000

Repair to canal bridge and gate. Many of the canal bridges and
gates have deteriorated and these are in need of repair. The
canal is crossed by seven bridges.

Cost of this work is $ 300,000
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Removal of blockage in Main Canal.

Near the first bifurcation of the canal at the take-off for the
water works reservoir. The canal is blocked using re-inforce
concrete - size approximately 4 feet high by 12 feet wide. This
causes the water level in the canal to rise and supply water to
the reservoir. With the removal of the blockage canal, capacity
will be increased by approximately 33%.

Cost of doing this job is $ 500,000

COMMON INFRASTRUCTURE (2)

1)

2)

Main River Deweeding and Clearing.

The Rio Cobre River above the dam has silted and is heavily
infested with weeds both Canadium Pond Weed as well as water
hyacinth. The depth of water behind the dam averages about four
feet. Removal of weeds and desilting would imporve the velocity
of flow as well as water storage potential of the dam.

Cost of this job is $1,600,000

Repair to flushing gate on dam.

There are two flushing gates on the dam that have not been
opened for over 15 years. The purpose of these gates is to keep
the entrance gate to the canal clear of silt. These entrance
gates are partially blocked with silt. The re-opening of these
gates will alleviate the problem.

Cost of this job is $ 100,000

Bernard Lodge 2,000 acres Vegetables

1. 15 wells $3,000,000
2. Rio Cobtre Government Park/
Phoenix Park channels $ 600,000
3. Electrical supplies $ 30.,000
4 Drainage
Main $ 100,000
Secondary $ 800,000
5. Road
Property $ 200,000
Internal $ 100,000
6. Fencing $ 200,000
7. Piping $ 400,000
$5,700,000
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F. 1,000 acres Caymanas vegetable
1 5 wells $1,200,000
2. Rio Cobre Caymanas, Ferry $1,300,000
3 Electrical supplies $ 200,000
4 Drainage
Main $ 100,000
Secondary $ 200,000
5. Road
Property $ 300,000
Internal $ 100,000
6. Fencing $ 200,000
7. Piping $ 400,000
$4,000,000
G. 2,000 grains Bernard Lodge
Rio Cobre
1. Rhodens Pen 3 miles $1,000,000
2. Salt Pond Hut 5 miles $ 100,000
3. Road
Property $ 200,000
Internal $ 100,000
4. Drainage
Main $ 100,000
Secondary $ 100,000
5. Fencing $ 200,000
6. Piping $ 400,000
$2,200,000
COMMON INFRASTRUCTURE (3)
Desilting River
3/4 mile long 25 yards wide x 3 yards deep.
= 132,000 yards @ 50 ]Jer cubic yard = $4,950,000
H. 2,000 acres vegetable Caymanas
Rio Cobre
1. Caymanas sub-branches $ 600,000
2. Caymanas branch $1,900,000
3. 4 wells $ 700,000
4. Fencing 5 miles @ 71,000/mile $ 400,000
5. Electrical supplies $ 300,000
6, Drainage
Main $ 300,000
Secondary $ 200,000
7. Road
Property Road $ 400,000
Internal $ 200,000
8. Piping $1,200,000

$6,200,000
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I. Bernard Lodge 2,000 vegetables
1. 7 wells $1,700,000
2. Rio Cobre, Sydneham Channel
5 miles $1,600,000
3. March Pen channel 7 miles $2,200,000
4. Electrical supplies $ 300,000
5 Drainage
Main $ 200,000
Secondary $ 300,000
6. Road
Property $ 300,000
Internal $ 200,000
7. Fencing $ 200,000
8. Piping $ 500,000
$7,600,000

Wells: Because of insufficient irrigation water from the Rio Cobre
Trrigation System caused by deterioration of the canal system,
several wells were drilled more than 20 years ago to provide
additional water to replace the reduced of water in the system.
Presently, because of age, misuse and other reasons, the majority of
the wells are out of service or pumping at extremely low rates. To
meet the requirements for irrigation water existing wells must be
reactivated if feasible and new wells must be drilled, to produce
water in a reasonable amount at or near full capacity. Both the
wells and a renovated irrigation system are needed to meet
irrigation water reguirements in the project area and for nearby
private growers.

It should be noted that the quality of the water from the wells is
subject to medium to high salinity hazard due to possible salt
intrusion when overpumping occurs, especially in dry years and
seasonal high demand periods for water.

Pumping Station: A 6,000 cubic/yard/hour (45 cfs) pumping station
will be installed nea: the Spanish Town bypass along the Port
Henderson road. At this point, the river and the canal system come
close together. Two electric pumps and two diesel pumps are
proposed. It will require about 600 feet of piping and a pumping
station and modification to the existing canals.

The pumping station will be working at full capacity about 6 months
of the year. Of the total volume of water pumped, 2,000 cubic yards
(L5 cfs) will pe discharged into the Caymanas Branch Canal and 4,000
cubic yards (30 cfs) into the Cumberland/Lawrencefield Branch Canal.

The irrigation water pumped at this location may be at hazard due to
sewage treatment effluent and industrial waste, because it is
proposed to be located diractly below Spanish Town. A large part of
the irrigation water is destined to be used on fresh vegetables,

-
<
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Type of Irrigation: The type of irrigation to be utilized for each
farm will be the independent decision of each farmer leasing the
land. However, the project should plan for or aim for a certain
type of irrigation in each general area. First depending upon the
type of irrigation selected the amount of land leveling required
varies with the type of irrigation to be used. Sprinkler and drip
irrigation requiring no land leveling except for taking care of
areas with depressions. Furrow irrigation and level basin
irrigation requiring a maximum amount of either land grading or land
leveling depending upon the type of irrigation selected.

Sprinkler irrigation would be suitable for the phase 1 project area
because of lighter soils and slightly irregular topography.
Sprinkler irrigation is usually more costly then surface

irrigation. This type of irrigation, subject to reduced application
efficiency by wind acticn, could be used from 16 to 18 hours per day
to avoid the windy hours of 10 a.m. to 4 p.m. during windy periods.
There may be some problems with fungi and disease with sprinkler
systems depending upon management techniques utilized.

Another type of irrigation, drip ictrigation is best suited for high
value crops such as orchards, vineyards and vegetables; raquires
only 1/3-to 1/2 as much water as other systems, can provide
excellent distribution of water over a wide range of soil type and
acreages, and can irrigate irregular topography. Clogging or
plugging of emitters caused by physical, chemical or biological
contaminants 1s considered to be the largest maintenance problem
with drip systems. The most serious problem with emitter clogging
is that severe or permanent crop damage may occur before the
clogging is detected. Naturally, this can be prevented by careful
inspection. High pH water gives emitters serious problems. 1In
addition, rodents can damage emitters. Fewer salinity problems are
encountered with drip type irrigation if the operating instructions
are closely followed. Also fewer problems are encountered with
fungi and disease on foliage and fruit. Use of drip irrigation for
phase 1 of the project is considered marginal if high pH water is
used, unless in-line high-turbulent emitters are utilized. Filtered
Rio Cobre water 1is probably satisfactory for most drip systems.

Surface irrigation, furrow or level basin, is considered to be the
lowest cost type of irrigation using gravity flow water.
Maintenance costs are also lower. Salinity problems are usually
less. However, a leaching factor of 10% should be included. This
system does require extensive land grading or land leveling, which
is a one-time operation. The surface type of irrigation is
recommended for use in the proposed rice-growing areas of the
project. The water conserving level bhasin type of ircigation,
depending on the height of the bunds or levees, will retain all the
natural rainfall without run-off, reducing irrigation water

requirements for the area, an important consideration in a water
short area.

\'\j‘/'
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Phase 1, 2 and 3 are presently aimed at growing winter vegetables
utilizing sprinkler irrigation provided by pump water from wells
(electric powered) in the areas east and south of Spanish Town. For
the areas south and west of Spanish Town designated for growing
rice, which will be utilizing surface type irrigation water from the
Rio Cobre, a decision must be made on the amount of land leveling
and drainage that is required based on detailed surveys and
topographic maps of the area. This same area will also have some
pumped water from wells.

The project area has a gentle slope of 1-2%. However, there are
several depressions located in the phase 1 and phase 2 areas. These
depressions must be either filled or properly drained to avoid the
potential for crop waterlogging. Also, the amount of land leveling
requirad is related to the type of irrigation used. If sprinkler
irrigation is utilized little or no land leveling will be required,
while furrow or level basin type irrigation will require precise and
high amounts of land leveling.

The soils in the phase 1 and phase 2 project areas drain well
requiring only upgrading and maintenance of existing drains. New
drains must be constructed for any new road construction in the
area. Building a proper dra‘nage system is required for the
remalining areas.

In addition, the soils in the project area may be subject to a
salinity build-up problem. The Rio Cobre river water contains 400
to 500 mm hos/cm salinity from the limestone upland watershed, and
the alluvial wells have 300+ EC mm hos/cm salinity. Salinity in the
soils may accummulate reducing crop yeilds unless sufficient water
in excess of crop needs is applied. 1In the project area water
should be applied by at least 10% in excess as a leaching factor to
prevent a possible salinity prowblem.

Land leveling requirement for surface irrigation may involve the
movement of earth of ? to 50 cubic yards per acre to permit a more
even distribution of water over larger fields. Yields should
increase, as even distribution will reduce the water required,
increase the use efficiency of water and equipment, and reduce weed
problems. Precise amounts of earth to move to achieve proper
leveling should be determined from topographic maps and surveys.

Management: However, restoring the canal system to 1964 levels only
is not sufficient to meet the needs of the farmers involved. There
is an urgent need for proper management of the irrigation system and
the provision for policing and providing security for the system. A
farmer organized water users association is suggested to have a
voice in the system, whereby complaints about overdrawing head area
water to the detriment of tail area users could he handled at this
level, and to provide an input to police the system for the welfare
of all the water users.

\x\l‘\
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The Water Authority under the Ministry of Agriculture holding
responsibility for managing the Rio Cobre Irrigation System reguires
technical assistance to enhance their expertise to interface with
the water user association and to properly manage the multiplicity
of water problems they face daily. Technical assistance is also
needed to monitor the irrigation system and to provide a management
plan to more efficiently use the irrigation water in a water short
area. Provisions for the even distribution of water must be made
for the mutual benefit of all farmers. Improving the system's water
use efficiency from 40% to 50% will significantly increase available
water throughout the system. Also, it would help ensure there was
enough water available to always include at least 10% extra water as
a leaching factor to prevent salt builé-up in the soil and its
accompanying deteriorating effect on crop yields. Unless the above
problems are c<ddressed the system will gradually decline to the
present low state of affairs.

Tachnical assistance for the maintenance and operation of the canal
system is very important for the on-going success of the system.
Technical assistance providing actual maintenance services and
training, and with improving operational services should be provided.

The irrigation system, through improper management, has a very low
efficiency rating and is wasteful. This can be monitored and
corrected by having a built-in method, in the canal system, to
provide at each turnout for the measurement of water flow rates on a
volume basis. [For encouraging the conservation of water farmers
should pay only for the water they use to meet their irrigation
water demands.

A security fence surr~unding the farms to be lecased is a necessity
to minimize trespassing problems. This is because the land is
located close to a residential area with animals and people possibly
trespassing onto the property freguently. This will conform to
local customs concerning providing fencing to prevent free roaming
domestic livestock (cattle and goats) from trespassing.

A further suggestion is that guards be hirad to patrol the canal
system to provide security, and for the purpose of reporting any
damage caused by man, animals or storms to the system for their
proper repair and maintenance. The repairs should be carried out
promptly.

(1) Water Resources and Irrigation Reguirements, South St. Catherine
and Clarendon by P.T. Tollenaar - Rural Physical Planning Div.
(April 1984)
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Conclusion: Irrigation water soirces and conveyance renovation must
proceed as rapidly as possible tc¢ provide the realiability of the
supply of good quality irrigation water for the use of St. Catherine
farmers in the Crop Diversification/Irrigation Project area.

Clearly the pbenefits of this progrem will be a great asset to
Jamaica ard to the individual farmers and laborers involved.

The fulfillment of providing adequate irrigation water is a vital
step forward and must take place before any expansion in
agricultural production can be contemplated. Certainly water is the
key element for realizing a successful program for St. Catherine
Plains agriculture.
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B.5 INFRASTRUCTURE REHABILITATION PROCESS

Rationale: This project activity is viewed as one of the most
important activities in providing investors incentives to develop
the St. Catherine Plains area. Much of the unutilized lands in the
region has been tied up in government owned and operated sugar cane
estates as these marginal sugar lands have been taken out of
production because of low or negative returns to resources and
infrastructure has been allowed to deteriorate. Consequently,
investors are not sure what it would take to bring the lands back
into cultivation as part of the Crop Diversification Program. This
project activity provides technical assistance in determining the
off-site and some specific on-site costs to bring these lands back
into cultivation.

This project activity also provides some sources of funds to
finance off-site and some specific on-site development costs.
Project funds are used to finance such costs and revznue from water
charges is to be used to recover such costs. Other off-site costs
such as road improvements and electricity are financed with project
funds and are recovered through service charges or additional land
rents.

Certain specific on-site development costs are also financed from
project funds in support of Agro 21's overall effort to attract
investors. Rehabilitation of irrigation wells, major on-farm
irrigation delivery systems (canals and pipes) and land leveling
are examples of specific on-site development costs that can be
financed from project funds if justified for the investor. Specific
on-site costs are recovered from the land rent add-ons.

(1) Phased Development of Off-site Infrastructure Development: Much
of the Caymanas water delivery system has been allowed to
deteriorate. The technical analysis shows the proposed phased
development of the system in terms of how water is to be supplied to
bring back into production the next unit of land. The proposed
phased development is preliminary at this time and additional
technical information will be developed as engineering planning is
completed. However, the first 4,400 acres of land to be
rehabilitated has been identified and the off-site or common costs
of development determined.

The off-site costs associated with land development such as improved
access road and electricity are financed by the project and the
costs are recovered either through service charges as in the case of
electricity or through capitalized add-ons to land rent. The
procedural steps for implementing off-site infrastructure projects
are a combination of the following:
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a. Project identification - the first off-site infrastructure
projects have already been identified by Agro 21 and are
identified in the section above. Additional projects will be
identified as engineering plans are developed.

b. Engineering study - Agro 21 will complete the engineering
study in-house or will contract for study completion.

c. Economic evaluation - Agro 21 will complete the economic
evaluation on feasibility of the project based on engineering
cost estimates and the estimated marginal value product of water
supplied.

d. Construction bids - local cost financing procedures will be
used to obtain construction bids.

e. AID approval - if USAID is requested to finance the
off-site infrastructure, plan is submitted to USAID for the
approval.

£. Contracting - local cost financing procedures will be used

to contract for construction of off-site infrastructure projects.

g. Project construction - once contracting has been completed,
monitoring and supervising of project construction carried out
by Agro 21.

It is not anticipated that this project will finance all off-site
land and water infrastructure projects. Agro 21 will obtain
additional funding from other sources to develop a major part of the
whole area. However, this project is used to start the process of
rehabilitating canals and improving the water delivery systems.

(2) Investor (market) Driven On-site Infrastructure Project
Development: The demand for land drives the on-site infrastructure
development component. This is the essence of the investor (market)
driven model. On-site infrastructure development is only for
purposes of stimulating the demand for land in the Caymanas region.
A potential investor approaches Agro 21 with a need for land that
correlates well with the resource structure at Caymanas. However,
certain on-site infrastructure development is necessary before the
investor is willing to commit. Financing of these on-site
infrastructure costs can be met from project funds if required by
the investor.

The procedural steps for implementing this strategy are a
combination of the following:
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a. Proposal solicitation - this proposal contains the farm
plan plus any requests the investor may have for on-site
infrastructure development.

b. Proposal review - criteria developed by Agro 21 is used to
select and/or prioritize proposals.

C. Engineering study - if on-site infrastructure is requested,
Agro 21 either completes the engineering study internally or
contracts for study completion.

d. Economic evaluation - if on-site infrastructure is
required, Agro 21 completes subproject feasibility based on the
farm plan and the engineering study.

e. Construction bids - local cost financing procedures will be
used to solicit construction bids for on-site infrastructure
development based on the engineering plan.

£. AID approval - if USAID is requested to fund the on-site
infrastructure development costs, the plan is submitted to USAID
for approval.

g. Lease agreement negotiated - Agro 21 negotiates the lease
agreement with the investor based upon land rent and on-site
infrastructure development.

h. On-site infrastructure construction - once the contractor
has been selected, AID approval obtained, and the lease
agreement negotiated, construction of on-site infrastructure is
commenced and completed.

i. Production start-up - Agro 21 turns the land over to the
investor to start production.

Although the procedural steps appear onerous, in reality the system
should work in an expeditious manner. The system is investor driven
but removes much of the uncertainty investors have concerning actual
costs of putting the land back into production.
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B.6 SMALL SCALE FARMERS

Historically the structure of Jamaican agriculture has been divided
between export oriented plantation-based sugar cane production and
domestically oriented small-scale farmers producing food crops and
small herds of livestock. These farmers also produce some selected
export crops such as bananas but their participation in the export
market has been generally considered secondary to larger primary
producers and declining.

Small farmers are critical to domestic production. The domestic
agricultural sector contributes more to the GDP than the export
sector. During the last year, the domestic sector has continued to
grow, showing an increase in volume of 22.8% and 32% increase in
terms of current prices over 1983.

The approach of Agro 21 has, up to now, concentrated on large-scale
commercial farming and this project represents the first attempt at
incorporating small and medium-sized farmers into the export of
non-traditional crops. The strategy for addressing small farmer
involvement is being cautiously developed and tested, bearing in
mind the social and technological constraints inherent in the small
farm sector.

Definition

An investigation of the small-scale farmer sector quickly uncovers a
series of problems related to definition, type of operations and
relations to markets. The definition of a small-scale farmer
depends on the source consulted. For example, a small-scale farmer
is variously described as producers owning about 2.5 acres of land
(Bushy Park), holding less than 10 acres (by privace consultants
such as Agribusiness Associates Inc.), or less than 25 acres (by the
Mininstry of Agriculture). A further refinement exists in terms of
credit; farmers with less than J$80,000 investment are considered
small and apply for credit through the Peoples Commercial Bank.
Those with investments over J$80,000 must seek credit through
commercial banks.

The definition of a farmer is further clouded by the Farmer's
Register, 1982, of the Ministry of Agriculture. According to it,
the farmer may be a single individual, government agency, private
company or any such corporation or institution (Farmer's Register,
1985:2). There is no size limit in defining a farm either, except
that it must contain at least one of the following: 1 square chain
of cultivation, 12 economic trees (e.g. citrus, mangoes,
breadfruit), 1 head of cattle, 2 head of pigs, goats or sheep, 1
dozen poultry (inclLuding ducks, turkeys etc.), 6 bee hives or 1
dozen rabbits (Farmer's Register, 1985:3). Such confusion in
definition of farms and farmers hampers distinguishing among

\ >
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individual producers, private companies or public institutions or
among farm units. Such distinctions bhecome increasingly important
as the government encourages private joint venture companies to
engage in agriculture, and as the need increases to document the
profitability and success of various farming enterprises.

Variation in Type of Small-Scale Farmer Operations

In addition to a variety of institutions as well as individuals
being given farmer status, the small-scale farmer category tends to
mask significant levels of participation of producers as well.
Distinctions can be made among at least three types of small-scale
farmers.

1. Full time farmers dependent on farm income as their main
source of earnings. These generally represent farms of 5 to 50
acres.

2. Small holders dependent on off farm income earned through
seasonal agricultural wage labour, nonagricultural employment
(often also seasonal), small-scale trading activity of female
family members (higglers) and a significant number of retired or
semi-retired people.

3. The part time farmer who enjoys professional, technical or
civil service status. These individuals tend to produce export
oriented specialty crops such as vegetables, or ornamentals such
as anthuriums and leather leaf fern (Agro 21).

This variation in type of farmer suggests significant differences in
levels of investment, capital needs, mechanization and technology.
Such variation also suggests quite different production patterns and
marketing relations. Poorer part-time farmers may produce only to
meet household requirements with little linkage to formal markets,
Full time small-scale farme: ' are likely to produce for the domestic
as well as selected export markets, and private investors, as
mentioned, are likely to concentrate production for export. Each
type has different needs and require different kinds and amounts of
inputs, services and technology.

Small-Scale Farmer Profile

Size of Holding: As already noted the exact delineation of the
small holder 1s somewhat clouded. 1If one relies on the available
statistics, one finds that the agricultural sector is generally
categorized by size of holding. Depending on the definition being
used, small-scale farmers owning less than 10 acres represent 93
percent of all farmers and 36 percent of farm acreage. However, 33
percent of the total have less than 1 acre and would not represent
farmers as is normally accepted. Extending the category to those
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owning less than 25 acres adds an additional & percent of the
farmers and another 15 percent of available acreage. This includes,
in effect, 99 percent of all farmers and 51 percent of Ffarm
holdings. Clearly the problems of generalizing to the entire sector
are only too apparent, particularly in regard to program design and
implementation. The issue for the Agro 21 small-scale farmer
program is determining the extent to which distinctions among types
of farmers are important in overall program development.

Geographic Location: The general dispersal of farming opsrations
appears to be that many producers farming less than 10 acres tend to
pe located in the hills, while the lowlands ate the site for
plantations and holdings above 10 acres. 1In the area of 3t.
Catherine this delineation appears accurate as the plains are the
location of the Government owned Caymanas, Bernard Lodge and
Innswood estates which are the focus of this land diversification
scheme. Small holdings are noted on the hillsides bordering the
pPlains, and to the southwest in the Bushy Park area.

Cropping and Labor Patterns: According to Gardner (1982) most food
for local consumption is grown in the hills, which suggests a
salient role for the farmer holding less than 10 acres. Some export
crops are also grown in the hills; however, hillside production
involves farming marginal land, and encompasses a number of
producticn constraints related to potential mechanization,
productivity, technology, water and credit.

Small Farmers in the Project Area: The only area in which
concentrated small farming occurs is Bushy Park, where there is an
estimated 2,000 farmers. The main small farming activities take
place in the uplands of St. Catherine 15 - 20 miles from the project
area, and are not easily administered from the plains.

The main constraints of farmers in Bushy Park are water, markets and
production in-puts. Other problems are labor, and praedial

larceny. The CAPEVA (St. Catherine Vegetable Growers Assocation), a
producer marketing organization under the Ministry of Agriculture's
Agricultural Marketing Project has had to address the common
problems of markets and inputs in order to stimulate production.

The farmers continue to experience losses from lack of water and
praedial larceny. Labor supply is also a constraint, and farmers
report difficulties in supervision. The CAPEVA model provides for a
cooperative structure with two full time technical assistants to
service 75 - 100 farmers (1 - 10 acre plots). This association
primarily stresses the marketing objectives of farmers and has
proven to be svccessful in meeting some of the farmers' needs.,

The direct benefits to small farmers from this project will be

improved infrastructure and access to water. General rehabilitation
of the main canal upstream of the first bifurcation will have

\/
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beneficial results for all of the system's users. 1In addition,
funding will he provided to upgrade the Rio Cobre Irrigation Works
capability to maintain and operate the entire system. 1In the long
term, the Small Farm Linkage Program has significant benefits
provided that its addresses the constraints i.e. technologv
transfer, access to credit, geographic proximity to a large
commerical farm, and an equitable relationship between the small
farm and the large commercial enterprise.

The design of the Small Farm Linkage Sub-project calls for technical
expertise to provide generalized support and management arrangements
within Agro 21, such that activities can be developed and tailored
to the specific opportunities as they arise. While the Mother-Farm
concept is under consideration, other approacnes are also being
explored e.g. contract-growing. Small farm production models are
being developed by Agro 21 staff and credit arrangements acre being
desianed.

The continued development of the framework of this approach is the
primary objective of this project. The issues which must be
addressed are as follows:

1. The extent to which technology transfer between Mother-Farm and
satellites occur will determine the product quality and
volumes. Small farmers are constrained by educational. level,
labor and know-how, as well as access to credit and in-puts.
There is now only rudimentary use of pesticides and fertilizer
among small farmers.

2. How the relationship between the large commercial farm and the
small farmers is defined, established and developed will
determine farmer's willingness to participate

3. The locus of institutional responsipility for ensuring small
farmer involvement must pe identified. Bearing in mind that
there is no obligation on the part of commerical farms to fosterc
an outreach program, and giving regard to the small farmers's
dependence on government agencies, it will be necessary for Agro
21 to define its role viz a viz other agencies and viz a viz
foreign investors.

4. The identification of sufficient numbers of farmers, in
geographical proximity to large farms (so that they can benefit
from infrastructure, water resources, storage facilties, etc)
will be an important task of this project.

This project will therefore concentrate on devising and testing an
appropriate strategy for incorporating small farmers into commercial
agriculture.
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ABSTRACT

Countries {n Central America and the Western Caribbean have increased
their interest in the development, expansion, and promotion of
agricultural exports, especially non-traditional commodities. Western
Caribbean countries include the Bahamas, Jamaica, Haiti, and the
Dominican Republic. The establishment of fresh fruit and vegetable
-export operations often exposes local farmers to state-of-the-art
agricultural technologies, export operations provide an inexpensive,
abundant, and nutritional food for the domestic market, and export
operations are labor intensive. The objective of this paper is to
discuss some aspects of fresh fruit and vegetable exports from Central:
America and Western Caribbean countries and to examine specific
conditions or factors which affect the comparative advantage of one
country or region over another. Once these factors are understood,
the potential of a certain country or region to be able to
successfully export produce can be better assessed and sound
management decisions can be made which will allow for realistic
project design, implementation, supervision, and/or management.

In the US, the per capita and total consumption of fresh produce is
increasing and the US is the market of choice for Central American and
Caribbean fresh producs exporters. Total US fresh produce imports
have been increasing since 1380 and 98 per cent of these imports
originate from ten countries. Qver fifty-one kinds of fresh produce
are imported into the US, Mexico is the largest supplier, and the
principal commodit:ies imported are bananas, followed by tomato,
cucumbers, grapes, onions, and watermzion. Greater variety and
volumes of fresh produce, excluding S2nana and pineapple, are exported
from the Western Caribbean r=gion to the US than from Central

America. In 1983, larg= quanti:ties of tomato, cucumber, cantaloupe,
dry onions, and bell pepper were imported from Mexico and about 78% of
Mexico's imports were made during the US winter vegetable market
season which (s from December through May.

Lists of allowable US fresh fruit and vegetable imports, prepared by
USDA/APHIS/PPQ, indicate that allowab!e imports vary by country and
region, and more imports are allowed from Westarn Caribbean countries
than from Central American countrias. Production areas for some
imported frash commoditias in 1983 were esti:mated using average US
yield data and reported import volumes; production areas ranged from
22 to 14,1Q1 hectares for fresn broccoli and tomato, respectively.
The average weekly New York wholesale prices were calculated for
imported produce for 13982 and 13983 and the average price per pound was
$0.55 and $0.62, respectively. Using average Neuw York wholesale
prices, the total value of imports in 1982 and 1983 was $3.! and $3.6
billion, respectively.

Ocean freight costs for different commodities and from different
countries, obtained January, 1985, were compared. Ocean freight costs
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for cucumbers were slxghtly greater than for melons and costs were
less from the Western Caribbean region than from Central America:
also, service is available from the Western Caribbean to Miami and to
New Jersey. Additional transportation costs are incurred when
exporting fresh produce, as produce must be transported from packing
or assembly areas to the port of embarkation and moved from the port
of entry to a receiving point. The costs for this transportation will
depend upon distances to and from the ports, local prices for fuel,
and the competitive situation.

During the US winter vegetable market, a large proportion of fresh
vegetahles are imported from Mexico and most of this produce enters
the US at Nogales, Arizona. - If the cost of producing, packing, and
delivertng produce from Central America or the Western Caribbean
regions to Florida, is equal to, or less than, the cost of Mexican
produce at Nogales, then Central American and Caribbean preduce can
compete in markets in the eastern US uhere over half of the
population, with more than half of purchasing power in the US,
resides. Assuming equal quality and costs at the different ports of
eniry, Florida and Arizona, the delivered price to the wholesalers
will be determined by the cost of freight from the port of entry or
receiving point to the wholesale facility. In December, 1384,
refrigerated truck rates were more favorable for produce shipped from
Florida to Chicago than from Nogales to Chicago.

Total cost of shipping would include charges for ocean freight,
foreign and domestic inland freight, US trucking to wholesaler’s
facility, and the necessary handling. In some Western Caribbean
countries, refrigerated container service is avallable to Miami and
New Jerszay, while in Central America only service to Miami is
available. Produce entering the US at Miami must be re-shipped to
reach markets in the Northeastern US. A comparison of shipping costs
for shipping cucumbers and melons from Honduras and the Dominican
Republic to Miami, then New York, and from the Oominican Repuhlic to
New York uere made. The estimated cost of shipping fresh praduce
directly from the Western Caribbean to New York, rather than shipping
to Miami and then New York, is clearly financially advantageous.

Also, we must consider the additional damage that will result from the
extra handling. Frech produce is perishable and extremely delicate:
excessive and improper handling uill dramatically increase postharvest
losses and will negatively affect value.

Projected profit and loss statements for melons and cucumber
production in Honduras and the Domintcan Republic indicate that melon
is more profitable than cucumber, and fresh produce exports from the
Dominican Republic are more profitable than from Honduras due to
greater distribution costs.



Introduction

Countries in the Caribbean and in Central America have increased their
interest in the development, expansion, and promotion of agricultural
exports. This increased interest has been stimulated by many factors
and it would be less than correct to assume that all regions or
countries were stimulated by the same reasons. Nevertheless, it seems
some of the present day interest in exports, especially
non-traditional exports, has been stimulated by the following factors
or conditions:

1. The Caribbean Basin Ir:tative (CBI).

2. Lessar developed country (LDC) government
export promotion, more cften than not,
stimulated by balance of payment problems.

3. LDC private sector's need for US dollars,
rather than local currency, to run unrelated
businesses.

4, The development of an international
entrepreneural spirit.

S. The lesadership and initiative of certain
individuals who have demonstrated that fresh
produce can be successfully produced, packed,
exported, shipped, and sold in demanding
foreign markets at a profit.

8. The decline in the monetary value of
traditional exports, such as sugar, bananas,
coffee, and others.

7. Previous and existing USAID financed projects
to promote agricultural exports.

The business of successfully exporting fresh fruits and vegetables is
a complex operation and requires knowledge, hard work, and attention
to detail. A little luck in the start-up phase of the operation would
always be appreciated: lacking luck, one must depend upon skill.
Although the basic motives for developing exports would probably be
the generation of profits and foreign exchange, there are numerous
additional benafits that can be derived from export operations.

Often, export =ffortis must utilize state-of-the—art technologies, and
scme of this technology is applicable to domestic crops and production
systems. Export farming operations often provide the first visible
demonstration of the full production potential of land to local



farmers. Rarely can ali of the production be exported; non-exportable
produce is mostly rejected for cosmetic reasons and usually enters the
domestic market system as inexpensive, abundant, and nutritional food.
Cucumber exports were initiated in 1978 i{n the Comayagua Valley of
Honduras; today, Honduran field-workers carry a small bag of salt,
mixed with pepper, to condiment fresh, peeled cucumbers. When in
production, cucumbers are a new food to the peasant's usual diet of
beans and tortillas.

Generally, fresh produce export operations are very labor intensive.
In Haiti, the labor required to harvest and process their fresh mango
exports has been reported to envolve over 40,000 peasants. In'Central
America the labor requirement for export cucumber production is sixty
man—days per hectare (ha) per tuelve-ueek crop cycle, or 260
man—-days/ha/year, while field corn production requires only eleven
man—days per ha per six-month cycle, or 22 man~days/ha/year. Most ' of
the labor utilized on the farm or in the packing house does not
require intensive training nor specialization, and there is work for
women, men, and youth.

Ot jective

The objective of this paper is to discuss some aspects of fresh fruit
and vegetable exportations from Central American and Western Caribhean
countries and to examine specific conditions or factors which affect
the comparative advantage of one country, or region,'over another.
Once these factors are understood the potential of a certain country
or region to be able to successfully export fresh produce can be
better assessed and sound management decisions can be made which will
allow for realistic project design, implamentation, supervision,
and/or management,

Limitations

The scope of this paper is such that topics are only superficially
discussed, as an in-depth study of any of these areas would require a
serious, sophisticated «ffort involving considerable time, effort, and
expertise. The data presented herein are from readily available
sources. They should not be considerad as absolutes but are

- considered adeguate for our purpose to represent trends, illustrate
situations, and support opinions. Qur discussions will not consider
traditional or ethnic fresh produce exports in depth, UWestern
Caribbean countries include the Bahamas, Haiti, the Dominican
Republic, and Jamaica. Also, some data on fresh produce shipments
ori1ginating in Puerto Rico are preserted. Data are summar:zad in the
text while complete tables of data are presented in the Appendix.



Market of Choice

Historically, the market of choice for most fresh agricultural exports
from almost all Central American and Western Caribbean countries has
been the United States (US). Although other markets have developed,
the US continues as the market of choice due to its proximity,
existing shipping and transportation patterns, and the immensity and
diversity of the marketplace.

US Fresh Fruit and Yegetable Consumption

It is generally assumed that in the US, the consumption of fresh fruit
and vegetables has incr-sased in recent years. It would be beneficial
to know the past and present patterns of fresh produce consumption to
attempt to predict future demand. As the list of fresh fruits and
vegetables consumed in the US is so extensive, a careful study of
their consumption would envolve from fifty to one hundred items and it
is doubtful whether satisfactory or sufficient information on many
items could be obtzined. Some information on per capita consumption
for twenty-five vegetables is presented for 1978 in Knott's Vegetatle
Grouer's Handbook. These data represent only the consumption of
commarcially produced vegetables for fresh, canned, and frozen markets
and are presented in Table 1. (See Appendix for complete tables.)

f- -arently this information was prepared by the Ecoromic Research
Service (ERS) nf the US Department of Agriculture (USDA). It is not
clear how these types of data are generated but it is presumed that
they originate from household and industry interviews.

Other per capita consumption data were reported by the Statistical
Reporting Service of the USDA (USDA/SRS). Data for only a limited
number of commodities were avajilable and these data are presented in
Table 2. This information differs slightly from the data presented
in Table 1. Some of the data presented were as follows:

US per Capita Consumption of Fresh Vegetables (Pounds)

USDA/ERS USDA/SRS
%
Vegetable 1978 1979 1980 Change
Cabbaga §.90 g.20 9.00 -2.2
Cantaloupe S.10 6.90 7.20 4.3
Lettuce 26.60 24.50 27.40 i1.8
Onicn 10.60 9.50 9.90 4.2
Pepper, Bell - 3.10 3.60 16.1
Tomato 13.40 12.10 13.40 190.7
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The total consuhption and the average percent change in total
consumption were calculated from US population and per capita
consumption data for fifteen fresh fruits and vegetables provided by
the USDA/SRS for 1965, 1970, 1975, and 1980 (Table 2.). These data
indicate that in the US, the per capita consumption patterns for fresh
fruits and vegetables are changing and the important trends that have
occurred since 1965 are as follows:

Fresh Fruit and Vegetable Consumption in the US.

1. Total consumption is increasing.
2. Per capita consumption is increasing.

3. Consumption patterns have changéd.

Total US Fraesh Fruit and Vegetable Imports

Reports of US fresh fruit and vegetable imports by the Fruit and
Vegetable Division of the Agricultural Marketing Service of the USDA
(USDA/AMS/F&V) are a readily available source of information. These
reports do not include fresh fruit and vegetable exports from Central
American and the Western Caribbean to countries other than the US.
Also, the data presented for US imports are imprecise. Nevertheless,
these data are considered sufficiently accurate for indicating trends
and estimate volumes. Data for 1980 through 1983 are presented in
Table 3. and indicate that US fresh produce imports uere as follouws:

US Fresh Fruit and Vegetable Imports

Year 1;600 cur % Increase
1980 83,183 -
1981 83,339 0.2
1982 92,138 10.86
1983 92 ,268 Q.1

Fresh produce US imports are increasing and the erratic nature of this
increase, in recent yes-s, 1s largely due to unfavorable weather
conditions in Sinaloa, Mexico tn 1981 which negatively affected
veqgetable production.
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US Fresh Produce and Banana Imports by Country in 1983

In 1983, US fresh fruit and vegetable imports were reported from
twenty-five differant countries, from as close as Mexico and Canada,
and as far away as India and Australia; and, the number of different
conmodities imported per country varied from one to fifty—-one.
Imports were greatest from the following countries:

US Fresh Fruit & VUegetable Imports- 1983

Bananas Z of
Total - Total

Imports % of us
Country 1,200 CUT 1,000 CWT Total Imports
Mexico 25,448 828 3.2% 27.6%
Costa Rica 12,901 12,806 99.3% 14.0%
Honduras 11,750 11,008 93.7% 12.7%
Ecuador 5,851 9,838 99.9% 10.7%
Colombia 8,282 8,280 99.9% 9.0%
Canada 7,291 2 Q.0% 7.9%
Panama 4,877 4,873 99.9% 5.3%
Guatemala 4 835 4,689 97.0% 5.2%
Chile 3,388 Q 0.0% 3.7%
Nicaragua 1,366 1,365 92.9% 1.5%
All Others 2,279 2 0.2% 2.4%
Total 92,268 83,687 S8.2% 100.0%

The fresh produce imports from ten countries rspresent approximately
98 percent, by weight, of the total fresh produce imported into the
US in 1983. However, these countries, except for Mexico, Chile, and
Canada, are principally exportsrs of bananas. Banana imports
represent approximately S8 percent, by weight, of the total fresh
produce imports in 1983. Banana imports will not be included in
succeeding discussions and data as the volumes imported are so great
that other trends are not apparent.



US Fresh Produce Imports from Central America, the Western Caribbean,
Mexico, and All Other Countries

The volumes of US fresh fruit and vegetable imports for 1980 through
1983 from the Bahamas, Central America, Mexico, the West Indies,
Puerto Rico, and all other countries are presented in Tabla 4. through
Table 7. Data are presented for thirty-eight different fruits and
vegetables and four general classifications as follous:

Imported Fresh Fruits and Vegetables

Asparagus Grapes, Table Pepper, Qther
Avocado Honeydeuw Pineapple
Banana Lettuce/Endiva Radish

Bean Lime Spinach
Broccoli Mango Squash
Brussels Sprouts Melon, Mixed Strawberry
Cabbage Okra Tangerine
Cantaloupe Onion, Ory Tomato

Carrot Onion, Green Tomato, Cherry
Cauliflower Orange Watermelon
Cucumber Papaya Vegs Others
Eggplant Peas, Green Misc Herbs
Garlic Peas, Other Misc Trop F&V
Gragefruit Peppers, Bell All Others

US Fresh Produce Imports from Different Regions

The amounts of fresh produce exported to the US from Central America,
the Western Caribbean, Mexico, Puerto Rico, and all other countries
for 13980 through 1983 were as follows:

US Fresh Produéc Imports from Different Regions (1,000 CWT)

- - - - -

Region 1980 1981 1982 1983
Bahamas 135S 192 179 187
Central America 743 849 918 - 1,024
Mexico 22,716 18,596 22,304 24,6520
West Indies 228 269 383 €53
Puerto Rico 43 65 195 139
All Others 7,537 9,395 11,479 11,999

Total 31,402 29,366 35,449 38,522




These data would indicate that US fresh fruit and vegetable imports
are increasing, the greatest volume of imports are from Mexico, and
imports from the other regions are increasing. The average yearly
percent and volume increases of US fresh produce imports for the
different regions for the period 1980 to 1983 were as follows:

US Fresh Produce Imports

Average Yearly Increase

Volume

Region (1,800 CWT) Percer!
Bahamas 17.3 12.8
Central America ' 93.7 12.6
Mexico 834.7 2.8
West Indies 188.3 47.5
Puerto Rico 32.0 74.4
All Others 1,487.3 19.7

Totel 2,373.3 7.6

- st vt i e s e sy > o - oo —————— - — - o —

Although there are mors than thirty-eight different fresh fruits and
vegetablas imported into the US, the commodities with the largest
volumes for the period from 19680 through 1533 were as follows:

US Fresh Fruit and Vegetable Import Volumes

Commodity 1980 12881 1962 1983
Cantaloupe 1,801 1,493 1,866 1,682
Cucumber 3,245 3,088 2,837 3,445
Grapes 971 1,270 2,096 2,869
Onion, all 1,290 1,315 1,683 2,052
Pepper, all 1,893 1,319 1,850 1,268
Pineapple 1,515 1,394 1,325 1,518
Squash 1,002 789 1,165 1,263
Tomato, all 6,889 5,602 6,419 7,799
Watarmelon 2,168 1,228 2,372 2,056

Total 20,774 17,595 21,713 23,950
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Prior to 1983, fresh produce imports from different countries in
Central America and the Western Caribbean were reported regionally and
it was not possible to identify exports of individual countries. In
1983, the US fresh fruit and vegetable imports from Central ARmerica
and Caribbean countries were reported individually by the
USDA/AMS/FRV. US fresh produce imports uwere, and are, reported as
follows:

Regions and Couniries

Region

Prior to 1983 Central America West Indies
1983 and After Belize OQominican Republic

Costa Rica Haiti

El Salvador Jamaica

Guatemala

Honduras

Nicaragua

Panama

US Fresh Fruit and Vegetable Imports from Central America and the West
Indies in 1983

The fresh produce imports from the different countries in Central
America and the West Indies are presented in Table 8. The number of
commodities exported to the US in 1983 from those countries were as
follows:

Number of Different US Imported Commodities— 1983

Central America West Indies
Belize 1
El Salvador 1
Costa Rica 3
Guatemala 7
Honduras B
2
3

Oominican Republic 15
Jamaica 5
Haiti 3

Nicaragua
Panama

W



The numbers of different commodities imported by the US from Central
American and West Indian countries are twelve and seventeen,
respectively. The diversity of exports from the. West Indies is
greater than those of Central America at present; however, the total
volume of fresh produce imported by the the US from Central American
countries is greater. If we examine the list and volumes of imported
commndities from both regions and exclude bananas and pineapples, the
volume of fresh produce imported from Central American countries {is
about half of that imported from the West Indies countriesi also, the
data indicates that imports from the West Indies have been rapidly
increasing since 1980.

US Fresh Fruit and Vegetable Imports from Mexico
In 1983, US fresh produce imports from Mexico ranged from asparagus to
watermelon and were valued in billions of dollars. The 1983 US

imports from Mexico by month are presented in Table 9. Annual totals
of major imported commodities were as follows:

US Fresh Fruit and Vegetable Imports from Mexico- 1883

Volume Z of

Commodity (1,000 CUT) Total

Tomato 6.p933 27.2%.
Cucumber 3,235 12.7%
Cantaloupe 1,557 6.1%
Onion, Dry 1,144 4.5%
Pepper, Bell 1,059 4.2%
Total 12,928 54.7%

Mexico's major area of frash vegetable production for export to the US
is concentrated around Culican, Sinaloca: the development of Sinaloa as
the center for export vegetable production started about thirty-five
years ago. A major stimulus in the development of Sinaloa for export
vegetable production occurred in the early sixties when winter
vegetable production in Cuba was discontinued. Today, we find large,
sophisticated farming operations in Sinaloai however, as in all
agricultural endeavors, vegetable pi-oduction in Mexico is not without
its social, aconomic, climatolegical, and cth.r groblems. Fer
example, in Sinaloa, it will take 12-13 weeks to get field grown
slicing cucumbers to harvest; while in Comayague, Honduras, the same
cucumber will require s1x weeks to first harvest. Also, be assured

/|
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that costs for transporting fresh produce from Sinaloa, Mexico to the
nearest US port of entry, crossing fees, tariff, and other charges
will be so high that any labor or production cost reduction benefit
derived from producing vegetables in Mexico will be insignificant.
Examples of these costs for imported Mexican produce were studied by
6.A. Zepp and R.L. Simmons in 1979 and 1980. The total of these costs
per pound of tomato and cucumber in 1979 were $0.045 and $0.054,
respectively. (Please see Table 10.)

US Winter Market for Fresh Produce

Due to the reduced capability of producing many vegetables during the
winter months in the US, there exist lucrative markets in the US for

many fresh fruits and vegetables from December through May. In 1983,
fresh produce imports from Mexico during these months were as follows:

US Fresh Produce Imports from Mexico by Month in 1983

Volume % of

Month (1,000 CWUT) Total

- January 2,683 10.5%
February 2,757 10.8%
March 4,44\ 17.5%
April 3,996 18.7%
May 3,654 14,4%
December 2,178 B.6%
Total 19,709 77.5%

Allowable US Fresh Fruit and Vegetable Imports

To be able to import fresh fruit and vegetahbles into the US, an import
permit from the Plant Past Quarantine Division, Animal/Plant Health
Inspection Service, of the USDA (USDA/APHIS/PPQ) is required. A US
importer can readily obtain an import permit, tf the commodity to be
imported has had prior approval by APHIS/PPQ. If a permit 1s
requested for a commodity which has not had prior approval then a
rather complicated procedure must be followed by APHIS/PPQ to
determine whether the commodity can be imported and whether an
approved quarantine treatment would be required. APHIS/PPQ also
determines allowable ports of entry for each commodity. The APHIS/PPQ
liast of allowable imports from all countries 1s under constant
scrutiny and is subject to periodic revision. A selected list of
allowable US {mports, by country, is presented i{n Tahle 1}, and
indicates the following:
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1. Allowable imports vary by country.
2. Allowable i{mports vary by geographical region.

3. More imports are allowable from Caribbean
countries than from Central American
countries, except for Belize.

Estimated Production Areas for US Imported Fresh Produce

Expected good yields in the US for selected vegetables for the fresh
market were obtained from Knott's Handbook for Vegetable Growers.
These data were expressed as hundred-weight (CWT) per hectare (ha)
were used to estimate the production areas required to produce the
reported imported volumes of selected produce in 1983. Only the
production areas of a few commodities were calculated due to the lack
of yield data. The results of these calculations are presented in
Table 12. Those fresh vegatables with the largest estimated
production acreages were as follows:

Estimated Production Areas for Selected Fresh
Vegetahles Imported by the US in 1383

Good US Production
Yield Area
Commodity (CWT/ha) (ha)
Cantaloupe 434 3,401
Cucumber 618 §,534
Pepper, Bell 494 2,283
Tomato 494 14,101
Watermelon 494 4,162

Estimated Wholesale Dollar Value for US Imported Fresh Produce

The average ueekly New York wholesale prices for imported fresh
produce for 1982 and 1983 were obtained from the Market News Branch of
the USDA/AMS/FRV; the data included weekly price, origin of the
produce, and type of package. The average weekly whclesale price was
calculated for the weeks that the produce was available in the '
wholesale market. The average prica per pound was calculated by
dividing the average weekly price per package by the average weight of
each package. The average weekly wholesale price per package and the
average weekly price per pound for selected fresh produce in New York

—
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for 1982 and 1983 are presented in Table 13. and Table 14.,
respectively. The calculated average weekly New York wholesale price
per pound for 18982 and 1983 and the average of these two years are
presented in Table 15. and are summarized as follows:

Average New York Wholesale Prices

Commodity Origin 1982 1983 Average
Cantaloupe Mexico Q.38 0.56 Q.47
Cucumber Mexico Q.34 0.34 0.34
Snow Peas Guatemala - 2.10 2.10
Tomato Mexico 0.53 0.53 9.53
Watermelon Mextico 0.24 0.3 0.28
Average 2.55 0.82 9.61

Estimated Value of US Imported Fresh Produce Using Average New York
Wholesale Prices

The reported US fresh produce import volumes and the calculated New
York average weekly wholesale price per pound were employed to
estimate the total value of these imports for 1882 and 1883. The
results of these calculations are presented in Table 16; the total
value, using average New York wholesale prices, for US imported
produce in 1982 and 1983 was $3.1 and $3.56 billion, respectively.

At times, the US fresh produce import volumes might be considered
small but the total dollar value of fresh produce imports is
considerable. Care must be taken and expertise is required to
properly analyze data related to this agroindustry.

Ocean Freight Costs for Cucumbers and Melons from Certain Countries

In existing vegetable export operations tn the Caribbean ancd Central
American regions, transportation i3 the major concern and cost.
Reliable, efficiant, aconomic, and timely refrigerated container
service is the key to success for most fresh fruit and vegetable
export operations. [t 1s not unusual to find that freight and
distribution costs will be two too three times graater than farm gate
cost.
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At present, the principal method of transporting fresh produce from
Central America and the Western Caribbean to the continental US is
with refrigerated container service. Although some commodities
exported from these regions require air transportation due to an
extremely short shelf-life, most exports are transported in
refrigerated trailers. Refrigerated trailers are utilized hecause of
the large volumes involved or because economics preclude the use of
air transportation. Air freight costs can vary from $0.12 to $0.25
‘per pound; thus, air transport is limited to a specific selection of
commodities of high value, low weight, and limited volumes. Usually,
refrigerated trailers are thirty-five or forty feet long and will hold
40,000 pounds. This weight limit has bheen established due to US
highway maximum load restrictions (weight of cargo plus weight of
truck and trailer).

The ocean freight costs for some commodities and certain countries
were obtained from Sea~Land Service, Inc. in January, 1985. The costs
presented in Table 17. and Table 18. should be representative of
transportation costs from that specific country as ocean freight rates
are usually astablished, maintained, and controlled by conference. A
conferance is composed of representatives of the different marine
shipping companies serving a country, or countries; the conference
establishes and constantly monitors freight rates for specific
commodities, countries, and destinations. Ocean freight costs from
some Central American and Western Caribbean countries and two
commodities are summarized as follows:

Estimated Ocean Freight Costs

US Dollars
Commodity Origin Destination Carton Pound
Cucumber Honduras Florida 3.80 0.088
Guatemala Florida 3.72 0.068
Com. Rep. Florida 3.29 0.060
Com. Rep. New Jersey 3.96 0.072
Haiti Florida 2.95 0.054
Haiti New Jersey 3.60 0.0686
Melon Honduras Florida 2.04 0.054
Guatemala Florida 1.85 0.049
El Salvador Florida 2.29 0.061
Com. Rep. Florida 2.2 9.954
Com. Rep. New Jersey 2.64 0.970
Haiti Florida 1.97 @.092
Haiti New Jersey 2.40 0.064
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In general, ocean freight rates (expressad as cost per pound) for
cucumbars are slightly higher than for melons. As the value of melons
(cantaloupe, honeydew, and mixed-melons) can be expected to be greater
than the value of cucumber (see Table 1S5.), there is no logical reason
why ocean freight rates for cucumber are greater than for melon. One
should also note that there is ocean freight service from some ports
of origin directly to Port Elizabeth, New Jersey. As a large market
for imported fresh fruit and vegetables exists in the Northeastern US,
the availability of a delivery point in this geographical area could
provide considerable advantage.

Foreign and Domestic Inland Freight Rates

Fresh fruit and vegetable production areas in Central America and the
WUestern Caribbean countries can be located considerable distances from
the port(s) wuhere refrigerated trailers are loaded on ocearn vessels.
Transportation charges for moving refrigerated trailers from the
production area to the port of embarkation and from the port of entry
to the receiving point are usually made by or through the marine
shipping company. These transportation charges are determined by
domestic and foreign prices for fuel, labor, repair and maintenance
costs, and the availability of equipment. These charges Wwill vary by
country and will largely depend upon the distances from the production
area to the port and from the port to the receiving point. Inland
transportation charges ir. ‘several countries and in the US for
cucumbers and melens, aire presented in Table 19. Average inland
freight costs, domestic and foreign, were as follows:

Average Dom=2stic and Foreign Inland Freight Charges

US Dollars Cost

Commodity Location Trailer Carton Pound
Cucumber Central America 200 9.2394 0.005
Dominican Rep. 8S 9.096 2.982
Florida 175 @.257 0.00S
New Jersey 100 @.1393 0.003
Melon Central America 338 0.331 0.009
Dominican Rep. 6S 9.064 0.002
Florida 200 Q.196 0.0@s .
New Jersey 100 0.098 0.00835

N
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Truck Rates for Specific Markets and Commodities in the US

1f fresh produce from Central American or Caribbean production areas
can not be delivered directly to Northeastern ports, then this
imported produce will be ocean freighted to Florida, refrigerated
trailers will be off-loaded, the cargo is subject to inspection by
USDA/APHIS/PPQ, customs, and the Food and Orug Administration (FDA),
and the trailer is then delivered to a rec=iving point where the cargo
of fresh produce can be unloaded. O0ften, the produce is placed in
cold rooms for a short period or immediately reloaded onto other
refrigerated trucks for delivery to wholesalers. If the wholasalers
are located in the Northeastern US, produce has to be trucked North
and unloaded.

During the US winter vegetable market season, a large proportion of
fresh produce is imported from Mexico, most through Nogales, Arizona.
Once fresh produce from Culican, Sinaloa is packed, shipped, and
crossed, further distribution costs have to be considered. If the
cost of produce from Central America and the Caribbean, deliversd to
Miami, Florida, is equal to, or less than, the cost of Mexican produce
at Nogales, then Central American and Caribbean produce can compete in
markets in the Eastern US where over half of the US population, with
more than half of the purchasing power in the US, resides. Assuming
equal gquality and price at the different ports of entry, Nogales and
Miami, the delivered cost to the wholesaler will be determined by the
cost of freight from the port or rec=iving point to the wholesale
facility. Refrigeratad truck rates in the US in Decamber, 1984, as
reported by the Fadsral-State Market Mews, ars gresented i1n Table 20.
and are summarized as follows:

US Refrigerated Truck Ratas (Decembar, 1984)

—— o —— " o

Commodity Origin Dest:nation Tra:ler Pound
Vegetables Arizora Chicago 2,000 0.05!
New York 2,450 0.061
Tomato Florida Chicago 1,720 0.043
New York 1,760 0.044
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These data indicate that refrigerated truck rates would be more
favorable for produce shipped from Florida to New York, and es far
West as Chicago, than for produce shipped from Nogales, Arizona to
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Chicago (and probably any location East of St. Louis, Missouri).
Produce that could be directly delivered to a Northeastern US port for
distribution would have considerable advantage.

Comparative Freight Costs for Fresh Produce from Central America and
the Western Caribbean

At present, reliable refrigerated container service §{s available from
.most Westerr Caribbean countries to Miamii in some countries there is
also direct service available to New Jersey. In Central America,
houever, only service to Miami is available. (Apparently, there may
be refrigerated container service from Panama direct to New York but
details about this service are not fully known at this time.) As
previously stated, there is a large market for fresh produce in the
Northeastern US. If Honduras and the Dominican Republic were able to
produce fresh vegetables of equal qu~lity and at similar cost and
obtain the same selling price, then the cost of transperting their
exported produce to market would determine the expected profit margin.
A comparison of the estimated freight costs for cucumbers and melons
from Honduras and the Dominican Republic is presented in Table 21. We
assume that fresh produce from hHonduras would be shipped to Florida,
unloaded, sold to a wholesaler, reloaded, trucked to New York, and
unloaded. Costs for transporting and handling produce from other
Central American countries would be similar to those of Honduras
except for slightly different ocean freight rates. Two cases are
considered for the fresh produce originating in the Dominican
Regublic. In the first case fruit is shippecd from the Dominican
Fezublic to Flor:da and handled in A manner similar to the produce
from Central America. In the second case, the fruit is shipped
directly to the Northeastern US, sold to a wholesaler, and unloaded.
Fraight costs for commodities from Central America (Honduras) and the
Western Caribbean (Dominican Republic) using these different options
are estimated as follows:

“reight Costs for Fresh Produce

Cost US Dollars

Commodity Origin Port Destination Certon Pound
Cucumber Honduras Miami New York 7.29 0.133
Dom. Rep. Miami New York 6.80 Q.124
Dom. Rep. N.J. New York 4,70 0.085
Mealon Honduras Miami New York 4.85 0.121
Dom. Rep. Miami New York 4,88 0.117
Dom. Rep. N.J. New York 2.87 0.072
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'The estimated cost of shipping produce directly from the Western
Caribbean to the New York area, rather than having to ship to Florida
and truck produce overland to New York, is financially advantageous.
Also, one must consider other factors, such as tha additional! -~
which will result from extra handling. One must always rewcruer _.at
fresh produce is perishable and extremely delicate, excessive handling
will increase postharvest losses and will reduce value and returns.

Projected Profit and Loss Statements for Cucumber and Melon Production
in Honduras and the Dominican Republic

Export cucumbers and melons, primarily cantaloupe, have been produced
on a small, commercial scale in Honduras since 1977. In the Oominican
Republic, the production of melons, primarily cantaloupe, for export
started in 1980 and the volume exported in 1983 exceedad the volume
exported from Honduras. Also, minor quantities of cucumbers have been
exported from the Dominican Republic., In both countries, the costs of
production, harvesting, and packing would be expected to he similar;
also, we would expect to obtain similar export sales revenues because
produce would be sold in the same markets. In this case 1983 New York
average wholesale prices have been used. The basic difference betueean
the two cperations is found in the distribution costs, mainly the cost
of freight. The results of these calculations are presented in Table
22. and are summarized as follows:

Profit and Loss Statement- Fresh Produce Exports

Cucumbars Melons
Dom. Rep. Honduras Dom. Rep. Honduras
Revenue $18.70 $12.70 $18.80 $18.80
Costs

Product ion s 1.209 $ 1.20 $ 1.90 $ 1.99
Harvesting 10 10 .15 18
Packing 1.75 1.75 1.50 1.50
Distribution 9.86 10.35 7.73 7.89
Administration .75 .15 1.00 1.00
Total $13.66 514,15 $12.28 $12.44
Various (10%) 1.36 1.41 1.23 1.24
Total $15.02 $15.556 513.51 $13.58
Return to Immmma EmmouD mumzwm SsmmEn
Cap. & Mgmt. $ 3.86 g 2,14 3 §5.29 $ S5.12
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These calculations indicate that melons are more profitable than
cucumbers and fresh produce exports are more profitable in the
Dominican Republic than in Honduras due to greater distribution casts.

Conclusions and Indications

Countries in Central America and the Western Caribbean have increased
‘their interest in the development, expansion, and promotion of
agrricultural exports, especially non~traditional commodities,

Western Caribbean countries include the Bahamas, Jamaica, Haiti, and
the Dominican Rebublic. Some fresh produce shipment data for Puerto
Rico are presented.

The market of choice for Central American and Caribbean countries is
the US.

US fresh fruit and vegetable consumption, total and per capita, has
increased since 19B65.

Total US fresh fruit and vegetable imports have increased. The
largest single fresh produce import is banana which represanted S8
percent, by weight, of total US fresh imports in 1383. The primary
producers of banana are the Central American countries, Ecuador, and
Colombia.

In 1983, fresh produce from ten ccuntries represented approximately 98
percent, by weight, of tha total amount of fresh produce imported into
the US. Mexico supplied the largest volume and fifty-one kinds and
classifications of fruits and vegetables were imported.

US fresh produce imports are obtained from different regions- the
Bahamas, Central America, the West Indies, Puerto Rico, and all other
countries. Volumes of US fresh produce imports from these regions are
increasing at different rates and the fresh produce imports of
greatest volume are:

1, Banana 6. Watermelon
2. Tomato, all 7. Cantaloupe
3. Cucumber 8. Pepper, all
4. Grapes 9. Pineapple
5. Onion, all 19. Squash

The USDA/AMS/F&V Division reporting system was changed in 13983 and now
information on imports from -.ndividual countries in Central America
and the West Indies is available. The number of different kinds of
commodities exported from the West Indies countries is greater than
from Central American countries.
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US'fresh produce from Mexico in 1983 was valued in billigns of US
dollars and the items of greatest volume were:

Tomato
Cucumber
Cantaloupe
Onion, Dry
Pepper, Bell

&N —-

Mexico, the largest exporter of fresh produce to the US in 13983,
exported 77.9 per cent of the total import volume in the months from
December through May; this period is referred to as the US winter -
vegetable market season.

The USDA/APHIS/PPQ issues import permits and determines plant pest
quarantine and treatment requirements for specific crops from
individual countries. The lists of allowable US fresh fruit and
vegetable imports are greater for Western Caribbean countries than for
Central American countries, except Belize. USDA/APHIS/PPQ requlations
are subject to constant revision and possible change.

Using US good yields and import data, the area required to produce the
US fresh fruit and vegetable imports for 13983 was calculated.
Production areas uwere estimated to range from 22 to 14,101 ha for
fresh broccoli and tomato, respactively.

New York wholesale prices were obtained for 1982 and 1983, and the
average ueekly price was calculated. Prices for imported produce were
used when available. The average weekly price per pound was
calculated.

Using New York average wholesale prices for 1982 and 1983, the total
dollar value of US imported fresh produce was calculated and was
approximately $ 3.1 and $ 3.6 hillion, respectively.

In early 1984, ocean freight costs for cucumbers and melons uere
obtained from a company supplying refrigerated container service for
most Caribbean and Central American countries. Ocean freight for
cucumbers was slightly higher than for melons and ocean freight rates
to the US are less from the Caribbean than from the Central American
countries.

Other freight costs are incurred and involve the costs of transporting
the refrigerated trailers from the production or packing area to the
port of embarkation and the transport of the trailer from the port of
entry to the receiving point in the US. These costs depend upcn local
prices, location, and competition.
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Preliminary data indicate that US refrigerated truck rates would be
more favorable for produce shipped from Florida to the Northeast and
to Chicago, than produce trucked from Nogales, Arizona to Chicago.

Comparison of freight costs for fresh produce from Central America
(Honduras) and the Western Caribbean (Oominican Republic) indicate
that produce can be delivered cheaper to the Northeast from the
Caribbean than from Central America.

Projected profit and loss statements for cucumber and melon produced
and exported from Honduras and the Dominican Republic indicate that
cucumbers are less profitable than melons and both commodities are
more profitable from the Dominican Raerublic than from Honduras.
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APPENDIX
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TABLE 3. US FRESH FRUIT AND VEGETABLE IMPORTS BY COUNTRY AND YEAR. e

1,000 CUT
--------------------------------------------- % OF

COUNTRY 1980 1981 1982 1983 AVE TOTAL
.ARGENTINA 2z 12 11 77 26 0.03%
AUSTRALIA 99 139 48 98 96 Q.11%
BAHAMAS 135 192 170 187 17 0.192%
BELGIUM 15 14 22 33 21 @.02%
BRAZIL /] z 55 139 ‘48 -0.06%
CANADA 5,408 6,301 7,931 7,281 6,883 7.85%
CENTRAL AMERICA 35,750 35,839 35,504 35,765 35,740 49.74%
CHILE 1,252 1,596 2,299 3,388 2,134 2.43%
coLomBIA 4,652 6,774 8,604 8,282 7,078 8.07%
ECUARDOR 11,564 11,677 13,250 3,851 11,586 13.21%
FRANCE 66 81 86 191 106 0.12%
GREECE 0 '/ ! Z 1 .00%
ISRAEL 6 14 40 49 27 0.23%
INDIA 0 0 /) 2 1 . Q0%
ITALY S 3 13 20 10 0.01%
IVORY COAST '/ 3 /) /] 1 . 00%
JAPAN 5 21 26 39 28 0.03%
MEXICO 23,134 18,795 22,583 25,448 22,490 25.63%
MOROCCO 1 4 4 15 B 0.01%
NETHERLANDS 84 3 84 35 52 @.06%
NEW ZEALAND 299 - 332 279 398 327 0.37%
PERU 11 4 3 1 5 0.01%
SOUTH AFRICA 210 183 318 268 247 0.28%
SPAIN 21 26 217 6@ 81 ©.09%
TAIWAN /) 12 24 0 9 0.01%
VENEZUELA 8 4 18 32 16 0.02%
WEST INDIES 438 60z 548 8396 546 @.62%

TOTAL 83,183 83,339 92,138 92,268 87,732 100.00%

+FROM: USDA/AMS/F&V
DAB:Q4/2Z/85 (FILE: CP83)
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TABLE 4. US FRESH FRUIT & VEGETABLE IMPORTS FROM DIFFERENT REGIONS- 1380.¢

1980

COMMODITY

ASPARAGUS
AVOCADO
BANANA

BEAN

BROCCOLI
BRUS. SPROUTS
CABBAGE
CANTALOUPE
CARROT
CAULIFLOWER
CUCUMBER
EGGPLANT
GARLIC
GRAPEFRUIT
GRAPES, TABLE
HONE YDEW
LETTUCE/ENDIVE
LIME

MANGO

MELON, MIXED
OKRA

ONION, DRY
ONION, GREEN
ORANGE

PAPAYA

PEAS, GREEN
PEAS, OTHER
PEPPER, BELL
PEPPER, OTHER
PINEAPPLE
RADI SH
SPINACH
SQUASH
STRAWBERRY
TANGERINE
TOMAT

TCMATO, CHERRY
WATERMELON
VEGS. OTHERS
MISC HERBS
MISC TROP F&V
ALL OTHERS

SO0 OGSO 090NN SSOS

0
0
35,007

(&)
SO -0 NS SeSee

—_ -y —
- NSoW-—-9996

SO0 -~009000090S-N1I000SeS8 s

MEXILO
81
)
418
262
25
61
19
1,764
48
47
3,072
407
212
96
163
261
85
377
354
33
200
829
428
207

1,000 CUT
WEST  PUERTO
INDIES  RICO

0
47
208

[ee]

a)
SO0 000NN OONOSS -G —-—0h -0 UN—060066 W

—

SO S OOV ONOONSGS OISO LOEEOYIOOS -0 SeS

ALL

0
0
16,191
"

o

0
256

)
1,041
42

19

0

32

?

808
?

66

4

o

79

o

32

o

s

[43]
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CENTRAL
BAHAMAS AMERICA
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TOTAL
PER CENT

135

@.2%

35,750

43.0%

23,134

27.8%

436

@.5%

45

2.1%

23,728

PER CENT
OTHERS TOTAL OF TOTAL
81 2.10%
47 0.06%
51,824 62.27%
276 0.33%
25 0.03%
61 0.07%
275 0.33%
1,801 2.16%
1,089 1.31%
89 Q.11%
3,245 3.90%
412 0.50%
244 0.29%
96 0.12%
971 1.17%
274 Q.33%
151 2.18%
383 0.46%
457 ©.55%
182 2.22%
218 0.26%
862 1.04%
428 2.51%
218 0.26%
18 0.02%
79 0.09%
27 2.03%
1,574 1.89%
319 0.382%
1,515 1.82%
154 0.19%
15 2.02%
1,002 1.20%
129 2.15%
328 0.39%
5,991 7.20%
898 1.28%
2,168 2.60%
141 Q.17%
37 0.04%
a1 Q.05%
5,081 6.11%
83,226 100.00%
100.0%

28.5%

NN SR T R RS A A NS IS I R T RN TSI E AL AN I I I AITRASANSNSIORRAYASISN RN E B

* From: USDA/AMS/FRVEG DIV

DAB:Q4/1@/85 (FILE:

FFIMPBO)
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US FRESH FRUIT & VEGETABLE IMPORTS FROM DIFFERENT REGIONS- 1381.+

1981

COMMODITY

L 2 2 L 3 & 4 F R B 2 F § J NNEEELALS EESENXNENS

ASPARAGUS
AVOCADO
BANANA

BEAN

BROCCOLI
BRUS. SPROUTS
CABBAGE
CANTALOUPE
CARROT
CAULIFLOWER
CUCUMBER
EGGPLANT
GARLIC
GRAPEFRULT
GRAPES, TABLE
HONEYDEW
LETTUCE/ENDIVE
LIME

MANGO

MELON, MIXED
OKRA

ONION, ORY
ONION, GREEN
ORANGE

PAPAYA

PEAS, GREEN
PEAS, OTHER
PEPPER, BELL
PEPPER, OTHER
PINEAPPLE
RADISH
SPINACH
SQUASH
STRAWBERRY
TANGERINE
TOMATO
TOMATO, CHERRY
WATERMELON
VEGS. OTHERS
MISC HERBS
MISC TROP F&V
ALL OTHERS

SO0 SOBSNOOSOSO00SO00SSOOOSSO-1IOOOEC9SOSSOS S

]
0
35,0390

S LSO -~ OSe

m
fug]
00O O -~ 900N ULULOEOSOSOOOOEN,POOOSSOO

WEST
MEXICO INDIES
92 )
) 17
199 333
188 1
9 )
92
15
1,468
24
58
7,855
337
156
49
164
288
45
460
346 9
29
223
710
338
126
15
S4
26
905
358
75

S SO0 NS

wn
SO0 O OO -~ LHLLSOOSOSOSNOOLS IO &

wn

PUERTO
RICO

A

O — 900 -0 VO0O0 OO0 O00OOOONSSONOSSONNOONSSY ~060

CENTRAL
BAHAMAS AMERICA

PER CENT
OF TOTAL
0.11%
0.02%
B64.79%
0.24%
0.01%
0.11%
0.07%
1.73%
1.05%
0.15%

e - - - > - D D Am M M e e AR AR mh 4SS e G A e e R MR AR mm dm e e Mm s e am e S b s ke e SO Ge o em e s e e Ge e e e e

TOTAL
PER CENT

192

0.2%

35,3939

43.1%

18,785
22.5%

Q.7%

65

Q.1%

ALL
OTHERS TOTAL
1 93
] 17
18,416 54,038
2 202
] 3
] 92
43 S8
"] 1,493
855 879
67 125
27 3,085
/] 341
34 133
/] 49
1,108 1,270
"] 334
76 121
S 473
1. 444
80 31
o 47
205 917
/] 338
27 155
1 16
] 5S4
"] 26
5 961
"] 358
3 1,334
7 B1
/] 13
2 789
Z1 71
/] 285
10 4,806
/] 796
/] 1,328
0 179
/] "]
o 82
6,816 6,821
27,811 83,404
33.3% 100.9%

100.

-HHHQSSBHQ='ﬂ='...ﬂ==lﬂBﬂﬂ-ﬂﬂ-=====--===-=====-=-=’ﬂ'--!l-ﬂ----ﬂ---ﬂ-ﬂ-ﬂﬂ--ﬂﬂ---ﬂ-

+ From:

USDA/AMS/FBVEG D1V

0AB:Q4/1@/8S (FILE: FFIMP81)
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TABLE 6. US FRESH FRUIT & VEGETABLE IMPORTS FROM DIFFERENT REGIONS- 138Z.+#

1,000 CUT

1982 2 === m—eee e e e e
CENTRAL WEST PUERTO  ALL PER CENT
COMMODITY BAHAMAS AMERICA MEXICO INDIES RICO OTHERS TOTAL OF TOTAL
ASPARAGUS 1) ) 162 ) ) 3 165 0.18%
AVOCADO 2 ) ) 12 o o 14 0.02%
BANANA @ 34,586 279 165 1 21,854 56,885 B61.61%
BEAN ) 1) 156 12 ) 2 170 0.18%
BROCCOLI ) ) ) 1) ) 1 1 . Q0%
BRUS. SPROUTS ) o 85 ) ) ) 85 0.09%
CABBAGE ) 2 110 () o 134 246 0.27%
CANTALOUPE ) 25 1,926 13 ) 2 1,966 2.13%
CARROT ) ) 11 ) @ 1,029 1,040 1.13%
CAULIFLOWER ) ) 26 ) ) 0 116 Q.13%
CUCUMBER 148 14 2,642 7 2 24 2,837 3.07%
EGGPLANT 1) 1) 354 4 ) ) 358 0.39%
GARLIC ) 13 165 ) ) 62 240 0.2G%
GRAPEFRUIT ) ) 52 1) ) () 52 Q.06%
GRAPES, TABLE ) ) 358 ) @ 1,738 2,096 2.27%
HONEYDEW ) ) 291 ) 144 () 435 0.47%
LETTUCE/ENDIVE ) ) 75 ) () 103 178 9.19%
LIME 13 4 199 7 ) 4 227 0.25%
MANGO ) ) 595 109 ) ) 704 0.76%
MELON, MIXED 1) 13 49 1" 7 101 272 0.29%
CKRA 2 30 351 5 ) 1) 386 ¢.42%
ONION, DRY 1) 2 1,041 @ ) 203 1,248 1.35%
ONION, GREEN ) ) 437 1) Q ) 437 0.47%
ORANGE ) 5 252 ) ) 53 310 0.34%
PAPAYA ) Q 27 ) ) 2 29 0.03%
PEAS, GREEN 1) ) 66 ) ) ) 66 0.07%
PEAS, OTHER o ) 38 ) ) 1) 38 0.04%
PEPPER, BELL ) @ 1,287 61 ) 14 1,362 1.48%
PEPPER, OTHER i ) 476 ) 12 ) 488 9.53%
PINEAPPLE ) 709 489 127 ) @ 1,325 1.44%
RACISH ) ) 63 5 1 14 83 ©.09%
SPINACH ) ) 1 ) 1) () 1 .00%
SQUASH ) @ 1,164 1 ) @ 1,165 1.26%
STRAWBERRY 0 1) 23 ) ) 26 49 ¢.05%
TANGERINE 1) 1) 283 ) ) 83 339 2.77%
TOMATO 7 @ 5,579 9 11 17 5,623 6.09%
TOMATO, CHERRY ) ) 796 ) ) o 796 0.86%
WATERMELON ) 1 2,353 ) 18 @ 2,372 2.57%
VEGS. OTHERS ) ) 214 ) ) ) 214 0.23%
MISC HERBS () ) ) 1) ) ] ) 0.00%
MISC TROP F&V () ) 86 ) ) 1) 86 0.09%
ALL OTHERS 1) ) 31 ) @ 7,801 7,832 8.48%
TOTAL 170 35,504 22,583 548 196 33,333 92,334 100.00%

PER CENT ©.2% 38.5% 24.5% 0.6% 0.2% 36.1% 100.0%

* Fram: USDAR/AMS/FAVEG OIV.
DAB:Q4/10/85 (FILE: FFIMP82)



Pg. RAG7

TABLE 7. US FRESH FRUIT & VEGETABLE IMPORTS FROM DIFFERENT REGIONS- 1983.»

1383

COMMODITY

ASPARAGUS
AVOCADO
BANANA

BEAN

BROCCOLI
BRUS. SPROUTS
CABBAGE
CANTALOUPE
CARROT
CAULIFLOWER
CUCUMBER
EGGPLANT
GARLIC
GRAPEFRUIT
GRAPES, TABLE
HONEYODEW
LETTUCE/ENDIVE
LIME

MANGO

MELON, MIXED
OKRA

ONION, DRY
ONION, GREEN
ORANGE

PAPAYA

PEAS, GREEN
PEAS, OTHER
PEPPER, BELL
PEPPER, OTHER
PINEAPPLE
RADISH
SPINACH
SQUASH
STRAWBERRY
TANGERINE
TOMATO
TOMATO, CHERRY
WATERMELON
VEGS. OTHERS
MISC HERBS
MISC TROP F&V
ALL OTHERS

CENTRAL

BAHAMAS AMERICA MEXICO

Q 173

] /]
34,741 828
197

6

71
113
1,857
51

24
3,235
408
134
1S
368
234
123
322

PN
NMNOUSS SS

N8 eae

S

32
11 408
1,144
621
30

SSC OO0 09NN -~ 09000090 —-09NOSS WS

SO 0 -~ 990000 ROOUNSSSS —
~

783.

— " n D AR e m s Mm n m S P et R e W e e m e ww M - A M A M M MS e e e Mmdm MR M e Gk B MM M h el e mh w am e e KR W m W e Em e e e

TOTAL
PER CENT

187 35,765 25,448

0.2% 38.7% 27.5%

1,000 CWT
WEST PUERTO ALL

INDIES RICO  OTHERS
%} %} 14
25 0 ]
43 @ 18,273
14 '/ 10
'/ '/ 1
%} '/ 2
0 0 156
80 '/ 2
Q '/ 1,210
Q '/ 103
17 21 25
10 ] 1
Q o 81

v ] 25

0 © 2,501
Q 90 ]
L] 0 128
4 o !
140 ] 1
8 0 144

Q Q %]
] ] 286
Q Q Q
1R ] 38
] '/ /]
L] o 0
20 0 /]
66 1 22
Q B /]
128 @ Z
3 Q 7

0 0 @

1 Q Ui

Q Q 20
0 Q 35
25 8 4
0 Q 2

2 10 ]
] 9 4]
o @ @
Q 3 @
Q @ 7,180
536 134 1,272
0.6% Q.2% 32.8%

PER CENT
TOTAL OF TOTAL
187 0.20%
28 0.03%
53,885 58.31%
221 Q.24%
] Q.01%
73 0.08%
278 0.30%
1,682 1.82%
1,261 1.36%
129 0.14%
3,445 3.73%
417 @.45%
27S 0.30%
41 0.04%
2,889 3.10%
324 Q.35%
251 0.27%
381 0.41%
949 1.93%
323 0.35%
413 Q.45%
1,431 1.95%
B21 0.67%
139 Q.15%
53 Q.06%
89 0.10%
118 Q.13%
1,150 1.24%
S20 0.57%
1,516 1.84%
110 Q.12%
12 0.01%
1,263 1.37%
g3 0.06%
420 0.45%
£§,970 7.54%
829 0.30%
2,056 2.22%
202 0.22%
@ 0.00%
104 Q.11%
7 299 7.90%
92,407 100.00%
100.0%

FL I RS LT I R R R P E SR E R R T T R EE TR R E-RI" R S R R 2 R R-R R F R R ol - R R L R L ERLEEEE-L LB REE R LR L E R E K23 |

+ From: USDA/AMS/FAVEG OIV

DAB:@4/12/85 (FILE:

FFIMPB31)



TRBLE 8. US FRESH FRUIT & UEGETABLE IMPORTS PRt DIFFEREMT REGIONS- 1983+

Pg. A0S

1,000 Qur

1983
CENTRAL RMERICA

WEST INDIES

CorM00ITY  BELIZE EL SAL. C.R. GURT,  HOM.  NICAR. PRM™R T0TAL 0.2

HAITY JRMRICA TOTAL

ASPARAGUS 0 0 0 0 0 0 0 0 0 0 0 0
AUOCROO 0 0 0 0 0 0 0 0 2 0 0 %5
BRANANA 0 0 12,806 4,689 11,008 1,385 4873 37 Q 0 1 43
BEAN 0 0 0 0 0 0 0 0 14 0 0
BROCCOLI 0 0 0 0 0 0 0 0 0 0 0 0
BRUS. SPROUTS 0 0 0 0 0 0 0 0 0 0 0 0
CRBBAGE 0 0 0 0 0 0 0 0 0 0 0 0
CANTALCUSE 0 0 2 0 4 0 0 8 80 0 0 8
CARROI 0 0 0 0 0 0 0 0 0 0 0 0
CRULIFLOUER 0 0 0 2 0 0 0 2 0 0 0 0
CUCUMEER 0 0 0 015 0 0 15 12 0 § 17
£6GPLANT 0 0 0 0 0 0 0 0 10 0 0 10
BRRLIC 0 0 0 0 0 0 0 0 0 0 0 0
6RAPETRUIT 0 0 0 0 0 0 0 0 0 0 0 0
GRAPES, TABLE 0 0 0 0 0 0 0 0 0 0 0 §
HONEYDEU 0 0 0 0 0 0 0 0 0 0 0 0
LETTUCE/EXDIVE 0 0 0 0 0 0 0 0 i 0 0 0
UNE 0 0 0 0 3 0 0 3 0 4 0 4
HAKED 18 0 0 0 0 0 0 IS Iow 0 140
RELON, MI¥ED ! 9 14 ] I § 0 0 §
0KRa 0 ) )] 10 0 1 ¢t N 0 0 0 0
04104, R 0 P 0 ! ) ) 0 | 0 0 0 0
ONIGY, S9EEN 0 n 0 0 0 ] 0 0 0 0 0 0
ORANGE 0 0 0 0 i 0 0 0 n 0 0
PAPRYA 0 0 0 0 i 0 0 0 0 0 0 0
PEAS, GRECY 0 0 0 0 0 0 0 0 0 0 0 0
PERS, OTHER 0 )] 0 4] 0 0 0 3 ) 0 0 0
PLPPER, 9FLL 0 i 0 0 0 9 0 0 61 0 § 8
PCFPER, UIHER 0 0 0 0 0 0 0 0 0 0 0 0
PINERSPIC 0 0 8¢ 4 668 0 0 iS4 120 0 0 19
RADISH ¢ ) 3 0 0 9 9 0 2 1 0 ]
SPINACY 0 0 0 0 0 0 ) 0 0 0 0 0
SQURSH ] 0 3 0 0 0 0 0 1 0 0 !
STRRUBERRY 0 0 0 0 0 9 0 0 0 0 0 i
TAHGERIHE 0 0 0 0 0 0 i 0 0 0 0 0
T04810 0 0 0 9 0 9 0 0 1% 0 * s
TOHATO, CHERRY 6 0 ) 0 0 0 ] 0 ) 0 0 0
UATERMELON 0 0 0 ; 0 0 1 ! 0 0 2 2
UESS, OTHERS 0 0 ] v 0 9 9 1 0 0 0 0
HI5C HER3S ¢ d 0 5 6 3 6 ) 6 0 ] 0
NISC 1900 2y 0 0 ] 0 0 0 0 0 ] 0 0 0
ALL OTHERS 0 0 0 0 0 0 0 ] 0 0 0 0

1018 15 N1 4835 11,750 1,6 4277 35,756 2 1 5%

IINIEEIIENEE AN NI SN RIS IS S I N IR S NI AR LN IR ENN ARSI IRITEARSRTISRISIRNNATEL:

s froms USOA/&S/FRUES DIV
0AB:0S, 485 (TILE: FFINO2I2Y
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TABLE 16. DISTRIBUTION COSTS FOR SOME FRESH PRODUCE IMPORTED FROM

MEXICO.
US DOLLARS

YEAR  COMMODITY  PACKAGE EXPENSE PACKAGE  POUND
1978-79 CUCUMBERS 47-LB TRANSPORT TO NOGALES $1.03  $0.022
' BUSHEL CROSSING CHARGES $0.09  $0.002
TARIFF $1.35  $0.029
FEES $0.09  $0.002
TOTAL $2.56  $0.054
1978-79 PEPPERS 28-LB  TRANSPORT TO NOGALES $0.85  $0.030
BUSHEL CROSSING CHARGES $0.09  $0.003
TARIFF $0.70  $0.025
PRODUCTION TAXES $0.03  $0.001
TOTAL $1.57 $0.060
1978-79 TOMATO 30-LB  TRANSPORT TO NOGALES $0.50 $0.020
CARTON CROSSING CHARGES $0.07  $0.002
TARIFF $0.56 $0.019
PRODUCTION TAXES $0.13  $0.004
TOTAL $1.36  $0.045
1978-79 TOMATO 20-LB  TRANSPORT TO TIJUANA $0.31  $0.016
CARTON CROSSING CHARGES $0.08  $0.004
TARIFF $0.42  $0.021
TOTAL $0.81 $0.041

+ FROM: ZEPP, 5.A. AND R.L. SIMMONS. 1979 AND 1980.
DAB;@6/07/85 (FILE: FUMEXI)
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TABLE 12.  SELECTED US IMPORTS FROM DIFFERENT REGIONS AND THE CALCULATED
PRODUCTION AREAS FOR EACH COMMODITY.

6000 CENTRAL WEST  PUERTO
1983 US  BAHAMAS AMERICA MEXICO INDIES RICO TOTAL
 YIELD#e : ‘
COMMODITY  (CWT/HA) AMOUNTe AMOUNTe AMOUNT* AMOUNT+ AMOUNT® AMOUNT*  HA

ASPARAGUS 99 ) 0 173 0 ) 173 1,747
BROCCOLI 272 ) 0 6 ) 0 6 22
BRUS. SPROUTS 346 ) 0 71 ) 0 71 205
CABRAGE 618 ) 0 119 ) 0 119 193
CANTALOUPE 434 ) 43 1,557 80 @ 1,680 3,
CARROT 865 ) 0 51 ) ) 51 59
CAULIFLOWER 371 ) 2 24 ) ) 26 70
CUCUMBER 618 132 15 3,235 17 21 3,420 5,534
EGGPLANT 618 0 ) 408 10 ) 416 673
BARLIC 395 0 ) 194 ) ) 194 491
HONEYDEW 618 0 ) 234 ) 30 324 524
MELON, MIXED 371 ) 141 32 6 ) 179 482
OKRA 247 0 1" 408 ) ) 413 1,696
ONION, DRY 388 ) 11,148 0 @ 1,145 1,159
PEPPER, BELL 494 2 © 1,059 66 1 1,128 2,283
SPINACH 371 0 0 12 ) ) 12 32
SQUASH 741 ) @ 1,262 | @ 1,263 1,704
TOMATO 434 0 © 6,933 25 8 6,366 14,101
WATERMELON 494 0 1 2,043 2 10 2,056 4,162

TOTAL 134 214 18,963 207 136 19,648 38,541

+ 1,000 CWT; From: USDA/AMS/F&V DIV.
#+ “600D YIELDS IN THE US®; From: KNOTT'S HANDBOOK FOR VEGETABLE GROWERS.
DAB;0S/31/85 (FILE: FFIMP838)
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AVERAGE NEW YORK WHOLESALE PRICES PER POUND FOR FRESH

TABLE 1S.

FRUIT AND VEGETABLES IN 1882 AND 1883.+
PACKAGE AVERAGE PRICE PER POUND
COMMODITY ORIGIN TYPE LBS 1882 1883 AVERAGE
ASPARAGUS MEXICO 1/2 CARTON 14 $1.81 $2.02 $1.92
BANANA ECUARDOR  CARTON 40 $0.25 $0.29 $0.27
BROCCOLI CALF 14~16 CARTONS 23 $0.47 $0.51 $0.49
BRUS. SPROUTS MEXICO 19 0Z CUPS .63 $1.14 1,29 $1.22
CABBAGE " NEW JER CARTON ‘50 $0.09 3$0.12 .%$0.11
CANTALOUPE MEXICO 1/2 CRATES 40 $0.38 $0.56 $0.47
CARROT TX & FLA SACKS 50 $0.17 $0.16 $0.17
CAULIFLOWER FLA CARTON- 12°'S 22  $0.61 $9.54 $0.58
CUCUMBER MEXICO 18&1/9 85  $0.34 30.34 $0.34
EGGPLANT MEXICO 1&1/8 33 $0.28 %0.31 $0.39
HONEYDEW PR & MEX CARTON 30 $0.33 $0.47 $0.40
LIME MEXICO 36-72 CARTON 10 $0.79 $0.48 $0.64
MANGO MEXICO CARTON 8-14 18 $0.89 $0.66 $0.68
MELON, MIXED MEXICO CARTON 30 $0.72 $¢.65 $0.69
OKRA MEXICO 1/2 BU CRATE 15 $0.74 $0.84 $0.79
ONION, ORY MEXICO BOILER/RED 25 $0.52 $0.54 $0.53
ONION, GREEN ‘MEXICO CARTON- 48°'S 13 $0.867 $0.56 $0.62
PAPAYA HAWAII 9-12 CARTONS 10 $1.06 $1.85 $1.06
PEAS, GREEN MEXICO 1&%1/9 BU 30 $0.85 $0.60 $0.62
PEAS, OTHER GUAT. (CHINA TYPE) 1 - $2.10 %2.10
PEPPER, BELL MEXICO 1%1/9 BU 28 30.54 $0.58 $0Q.55
PINEAPPLE HON TWO-LAYER 40 $0.29 $0.30 $¢.30
RADISH FLA BUNCH=- 24'S 15 $06.40 50.44  $0.42
SPINACH TX & FLA  BUSHEL 25 $0.37 $0.37 $0.37
SQUASH- ZUCC MEXICO LuUes 26 $0.34 $0.56 $0.45
SQUASH=- YSNECK MEXICO LUGS 26 $0.60 $0.65 $0.62
TOMATO MEXICO 2- LYR FLAT 20 $0.55 $0.53 $0.53
TOMATO, CHERRY MEXICO 12 PT TRAY 1S  $0.73 $0.5S6 $0.65
WATERMELON- CG MEXICO 3~4 CARTONS 1 $6.24 $0.31 $0.28
WATERMELON- JU MEXICO 3-4 CARTONS 1 $0.23  $0.31 $0.27
AVERAGE PRICE PER POUND $0.55 $0.32 $0.61

¢+ From: USDA/AMS/F&VEG DIV/MARKET NEWS BRANCH.
0AB:04/15/85 (FILE: FFIMPB3B)
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TABLE 16. CALCULATED TOTAL DOLLAR VALUE OF US FRESH PRODUCE
IMPORTS USING AVERAGE NEW YORK WHOLESALE PRICES.s

1982 1983
AVE CuT VALUE AVE CuT VALUE
COMMODITY $/LBS (000'S) (MM s) $/LBS (000°S) (MM $)

‘ASPARAGUS $1.81 165 $29.865 $2.02 187 $37.774
BANANA $0.25 56,885 $1,422.127 $0.29 53,885 $1,562.665
BROCCOLI $0.47 1 $0.047 $0.51 7 $0.357
BRUS. SPROUTS $1.14 85 $9.690 $1.29 73 $9.417
CASBAGE $0.09 246 $2.214 $0.12 27S $3.300
CANTALOUPE $0.38 1,966 $74.708 $0.56 1,682 $94.192
CARF.OT $0.17 1,023 $17.493 $0.16 1,261 $20.176
CAULIFLOUER $0.61 116 $7.876 30.54 129 $6.966
C!,CUMBER $0.34 2,837 $96.458 $0.34 3,445 $117.130
EGGPLANT $0.28 358 $10.024 $0.31 417 $12.927
HONEYDEW $0.33 435 $14.355 $0.47 324 $15.228
LIME $0.79 4 $0.316 $0.48 381 $18.288
MANGO $0.69 704 $48.576 $0.66 949 $62.634
MELON, MIXED $0.72 272 $19.584 $0.65 323 $20.995
OKRA . $0.74 386 $28.564 $0.84 419 $35.196
ONION, DRY $0.52 1,246 $64.792 $0.54 1,431 $77.274
ONION, GREEN $0.67 437 $29.279 $£0.56 621 £34.776
PAPAYA $1.06 29 $3.074 $1.0S 53 $5.56S
PEAS, GREEN $0.83 66 $4.158 $0.60 83 $5.340
PEAS, OTHER $2.00 38 . $7.600 s$2.10 118 $24.780
PEPPER, BELL $0.54 1,362 $73.548 $0.S8 1,150 $66.700
PINEAPPLE $0.28 1,325 $38.425 $0.39 1,516 $45.480
RADISH $0.40 83 $3.320 30.44 110 $4.840
SPINACH $0.37 1 $0.037 $0.37 12 $G.444
SQUASH $0.47 1,165 $54.755 $0.60 1,263 ° $75.780
TOMATO $0.53 5,623 $298.019 $0.53 6,370 $36S.410
TOMATO, CHERRY $0.73 796 $58.108 $0.56 829 $46.424
WATERMELON $¢.24 2,372 $56.928 s@.31 2,056 $63.736
SuUB-TOTAL 80,232 $2,473.138 79,975 $2,837.734

ALL OTHERS $9.55 12,302 $576.610 $0.62 12,432 $770.784
TOTAL 92,334 $3.149.748 92,407 $3,608.578

¢ From: USDA/AMS/FRVEG DIV/MARKET NEWS BRANCH.
DAB:04/15/85 (FILE: FFIMPB37)
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TABLE 17. ESTIMATED OCEAN FREIGHT COSTS FOR FRESH CUCUMBER FROM
DIFFERENT COUNTRIES AND REGIONS.»

CENTRAL AMERICA CARIBBEAN REGION

COUNTRY HONDURAS GUATEMALA DOM. REP. DOM. REP. HAITI HAITI

CONFERENCE: SA & GULF SA & GULF USABG-JHIS USA&E-JHIS - -
COMMODITY: CUCUMBERS CUCUMBERS CUCUMBERS CUCUMBERS FRT&VEG FRT&VEG
COMPANY: SEA-LAND SEA-LAND SEA-LAND  SEA-LAND SEA-LAND  SEA-LAND

CARTONS: = 720 720, 580 680 580 680
POUNDS : 49,000 40,000 - 36-,000 36,000 36,000 36,000
SIZE: 40 FEET 40 FEET 35 FEET 35 FEET 35 FEET 35 FEET

DATE: 1JANSS 1JANBS 1 JANBS 1 JANBS 1 JANES 1 JANBS

FROM: P. CORTEZ STO. TOMAS STO. 0GO. STO. DGO. P au P P au P
TO: FLORIDA  FLORIDA FLORIDA NEW JERSEY FLORIDA NEW JERSEY

COSTS

OCEAN $2 ,440.00 $2,440.00 $1,750.00 $2,175.00 $1,440.00 s$1,840.00
WHARFAGE $0.00 $85.00 $0.090 $0.00 $92.70 $92.70
HANDLING $144.00 $144.00 $209.00 $200.00 $220.00 $250.00
TERMINAL $136.00 $0.00 $0.090 $0.00 $0.00 $0.00
ARRIMO $0.00 $0.00 $40.91 $40.91 $0.00 $0.00
DOCUMENTS $12.50 $12.50 $12.590 $12.50 $12.50 $12.50
REEFER USE $@.00 $0.00 $100.20 $100.00 $0.00 $0.00
" ASSESSMENT $0.90 $0.00 $0.00 $0.00 $0.00 $0.00
LANDING $0.00 © -~ $0.00 $0.00"° - $0.700 $240.00 $255.00

SUB-TOTAL $2,732.50 $2,681.50 $2,103.41 $2,528.41 $2,005.20 $2,450.20
SURCHARGE $0.90 $0.00 $136.72 $164.35 $0.00 $0.00

TOTAL $2,732.50 $2,681.50 $2,240.13 3$2,692.76 $2,005.20 $2,450.20

PER POUND $0.063 $0.0E8 $0.060 $0.07¢ $0.054 $0.066
PER CARTON $3.80 $3.72 $3.29 $3.96 $2.95 $3.60
+ SA & GULF- SOUTH ATLANTIC AND GULF- EL SALVADOR/GUATEMALA/HONDURAS RATES.
USA&G-JHIS- US ATLANTIC & GULF-JAMAICA & HISPANOLA STEAMSHIP FREIGHT ASSOC.
DAB:Q4/17/85 (FILE: TRATEESE) '
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TABLE t8. ESTIMATED OCEAN FREIGHT COSTS FOR MELON FROM DIFFERENT COUNTRIES
AND REGIONS.»

CENTRAL AMERICA | CARIBBEAN REGION

COUNTRY HONDURAS GUATEMALA EL SAL. DOM. REP. OOM. REP.  HAITI  HAITI

CONFERENCE: SA & GULF SA & GULF SA & GULF USA3G-JHIS USA&G-JHIS - -
COMMODITY: MELON MELON MELON MELON MELON FRT&VEGE FRTAVEG

COMPANY: SEA-LAND SEA-LAND SEA-LAND SEA-LAND  SEA~LAND SEA-LAND SEA-LAN

CARTONS: 1,020 1,020 1,020 1,020 1,020 1,020 1,029

POUNDS: 38,250 38,259 38,250 38,250 38,250 38,250 38,259
SIZE: 35S FEET 35 FEET 35S FEET 35 FEET 35 FEET 35 FEET 35 FEET
DATE: 1JANBS 1 JANBS 1JANBS 1JANBS 1JANSS 1 JANBS 1 JANBS

FROM: P, CORTEZ ST. TOMAS 6. PALMER STO. DGO. STO. D6O. P au P P au P
TO: FLORIDA FLORIDA FLORIDA FLORIDA NEW JER. FLORIDA NEW JER

COSTS
OCEAN $1,727 $1,584 $1,314 $1,760 $2,175 $1,440 $1,840
WHARFAGE () 85 85 ) e 93 93
HANDLING 204 204 204 200 200 220 250
TERMINAL 136 ) 124 0 e 2 e
ARRIMO " 0 (" 41 41 2 e
DOCUMENTS 13 13 13 13 13 13 13
REEFER USE 0 "] ) 100 100 o ")
"ASSESSMENT )] 0 e ) 2 o o
LANDING " () 0 ) Q 249 255
SUB-TOTAL $2,0809 $1,886 $2,340 52,113 $2,528 62,005 32,450
SURCHARGE ) 0 ) 137 164 Q 2
TOTAL $2,080 $1,886 $2 ,340 52,251 $2,693 $2,005 $2,459
PER POUND $0.054 $0.0483 $0.061 $0.053 $0.070 $0.052 $0.064
PER CARTON $2.04 $1.85 $2.23 $2.21 3$2.64 $1.97 $2.40

* SA & GULF- SOUTH ATLANTIC & GULF, EL SALVADOR/GUATEMALA/HONDURAS RATES.
USA&G-JHIS- US ATLANTIC & GULF-JAMAICA & HISPANOLA STEAMSHIP FREIGHT ASSOC.
DAB:04/18/85 (FILE: TRATEBS7)
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TABLE 19. ESTIMATED CUCUMBER & MELON INLAND (DOMESTIC & FOREIGN)
FREIGHT COSTS.e

ORIGIN COST (US s8)

COMMODITY REGION LOCATION  DESTINATION CTNS TRAILER  CTN LB

CUCUMBER CA COMAYAGUA  P. CORTEZ 630 200 0.294 0.00S
ZACAPA STO. TOMAS 680 94 0.138 0.003

AVERAGE 580 147 ©0.216 ©.004

CUCUMBER CAR  AZUA STO. DGO. 580 108 ©0.147 0.003
AZUA P. VIEJO 580 30 0.044 ©0.00!

AVERAGE 580 65 ©.095 ©.002

CUCUMBER US EVERGLADES  IMMOKOLEE 580 250 ©.368 ©.007
EVERGLADES  MIAMI 580 100 ©0.147 0.003

AVERAGE 530 175 9.257 0.00S

CUCUMBER US NEW JERSEY NEW YORK 720 100 ©0.133 0.003
MELON cA CHOLUTECA  P. CORTEZ 1020 405 ©.397 0.011
NACOME P. CORTEZ 1020 380 0.373 0.010

6. PALMER  STO. TOMAS 1020 210 ©.206 @.00S

ESQUINTLA  STO. TOMAS 1029 290 ©.284 ©.008

RESTALHULEU STO. TOMAS 1820 530 ©.520 ©.014

ZACAPA STO. TOMAS 1220 213 ©.205 ©.00S

AVERAGE 1020 338 0.331 0.009

MELON CAR  AZUA STO. DGO. 1920 100 ©.098 ©.003
AZUA P. VIEJO 1020 30 0.029 0.001

AVERAGE 1020 ES @.064 @.002

MELON us JACKSONVILLE MIAMI 1020 300 ©.294 ©.008
EVERGLADES  MIAMI 1020 100 ©0.038 ©0.003

AVERAGE 1020 200 0.195 @.00S

MELON us NEW JERSEY NEW YORK 1020 190 0.098 0.003

+DATA FROM SEA-LAND AND °FRUIT & VEGETABLE TRUCK RATE REPORT.®
FEDERAL-STATE MARKET NEUWS.
DAB:04/18/85 (FILE: TRATEBSS)
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TABLE 20. TRUCK RATES, PER LOAD, TO SELECTED MARKETS IN THE US.s

COST (US )
RANGE
COMMODITY . ORIGIN DESTINATION LOW HIGH AVE LB

UEGETABLES S. CALIFORNIA ATLANTA $1,800 $2,200 $2,000 $0.050
AND CITRUS CHICAG0 $1 ,608 $1,900 $1,750 $0.044
DALLAS $1,300 $1,500 $1,400 $0.035

DENVER $1,100 $1,300 $1,200 $0.030

NEW YORK $2,300 $2,600 $2,450 $0.061

VEGETABLES  NOGALES, CHICAG0 $2,000 $2,100 $2,050 $0.0S1
ARIZONA DALLAS 1,000 $1,200 $1,100 $0.028

DENVER $1,100 $0.028

LOS ANGELES $850 $0.021

NEW YORK $2,800 $2,900 $2,850 $0.071

SP INACH RIO GRANDE, CHICAGO $1,450 st ,700 s$1,575 $0.039
TEXAS DALLAS $700 $850 $775 $0.019

LOS ANGELES $1,500 &1 ,650 $1,575 $0.039
NEW YORK $2,100 $2,500 $2,300 $0.058

TOMATO FLORIDA ATLANTA $750 $3900 $825 $0.021
CHICAGO $1,600 $1,840 $1,720 $0.043
‘NEW YORK ‘$1,600 $1,920 '$1,760 $0.04%

VEGETABLES  WEST & CENTRAL
NEW YORK NEW YORK 520 $720 $620 $6.016

¢"FRUIT AND VEGETABLE TRUCK RATE REPORT.® FEDERAL-STATE MARKET NEWS.
DECEMBER 27, 13984.
DAB:@4/18/85 (FILE: TRATEBSH)
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TABLE 21. ESTIMATED FREIGHT COSTS FOR CUCUMBER'AND MELON
FROM CENTRAL AMERICA AND THE CARIBBEAN.
DOMINICAN REPUBLIC HONDURAS
CUCUMBER FROM: AZUA FROM: AZUA FROM: COMAYAGUA
TO: MIAMI TO: NEW JERSEY TO: MIAMI
FREIGHT TO: NEW YORK TO: NEW YORK TO: NEW YORK
COSTS $/CTN $/LB $/CTN $/LB $/CTN $/L8
INLAND- FOREIGNM 0.10 0.002 0.10 0.002 8.29 9.005
OCEAN 3.50 0.064 4.21 0.077 3.80 0.069
INLAND- US 0.26 0.00s Q.00 2.000 .26 8.005
HANOL ING 8.25 0.00S .00 @.000 0.25 @.005
INLAND~ NY 2.44 8.044 .14 0.003 2.44 0.044
HANDOLING 2.25 0.005 0.25 Q.005 0.25 0.00s
TOTAL 6.80 0.124 4.79 0.085 7.29 0.133
DOMINICAN. REPUBLIC HONDURAS
MELON FROM: AZUA FROM: AZUA FROM: CHOLUTECA
TO: MIAMI TO: NEW JERSEY TO: MIAMI
FREIGHT TO: NEW YORK TO: NEW YORK TO: NEW YORK
COSTS $/CTN $/LB S/CTN $/LB $/CTN $/LB
INLAND~- FOREIGN 2.96 0.002 0.06 0.002 0.33 2.019
OCEAN 2.21 0.955 2.61 0.065 2.04 0.051
INLAND- US 0.26 0.007 0.00 0.000 0.26 0.007
HANDOLING 2.20 0.005 0.00 0.000 2.20 0.005
INLAND- NY 1.76 0.044 2.00 0.000 1.76 0.044.
HANDLING 0.20 9.005 0.20 0.005 0.20 2.005
TOTAL 4.869 8.117 2.87 0.072 4.85 2.121

DAB:04/19/8S (FILE: PLSMT85S1)
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TABLE 22. PROFIT AND LOSS.STATEMENTS FOR CUCUMBER AND MELON PRODUCED IN
CENTRAL AMERICA AND THE CARIBBEAN.

CUCUMBERS MELON
DOM. REP. HONDURAS 0OM. REP. HONGURAS
REVENUES $/CTN $/LB  $/CTN $/LB  $/CTN $/LB  $/CTN $/LB
EXPORT SALES 18.7@ 0.340 18.70 0.340 18.80 0.470 18.86 0.47@
COsTS
PRODUCTION
MECHANIZATION 2.09 0.002 0.09 0.002 0.10 0.003 2.10 0.003
CHEMICALS 0.88 0.018 0.88 0.016 1.25 0.031 1.25 0.031
SEED 0.03 0.001 0.03 0.001 0.25 0.@06 0.25 9.006
LABOR 0.20 0.004 0.20 0.004 0.30 0.0a3 0.36 0.o008
SUB-TOTAL 1.20 0.022 1.20 0.022 1.90 0.048 1.90 0.048
HARVESTING 0.10 0.002 2.10 0.e02 0.15 0.004 0.15 0.004
PACKING 1.7 0.032 1.75 0.032 1.50 0.038 1.50 0.9038
DISTRIBUTION
COMMISSIGN 2.81 0.051 2.81 2.051 2.82 0.0M 2.82 @.omMm
FREIEBHT 5.080 0.124 7.29 0.123 4,69 0@.117 ,4.85 0.121
INSPECTICNS 0.15 2.933 0.15 0.003 0.12 ©2.003 0.12 9.2923
MISCELLANY 0.10 0.002 2.10 0.002 .19 0.003 0.19 0.003
SUB-TOTAL 9.8E @.1713 10.35 0.188 7.73 0.183 7.89 0.197
ADMINISTRATION .75 0.014 0.75 0.014 1.00 9.025 1.00 0.025
TOTAL 13.66 0.248 14,15 0.257 12.28 0.307 12.44 0.311
VARIOUS (10%) 1.37 2.025 1.41 0.026 1.23  0.031 1.24 0.031
TOTAL COSTS 15.02 0.273 15.56 0.283 13.51 0.338 13.68 0.342
RETURN TO  ==—=——- smmm—— mmmmms ——mm—m semsee -—=
CAF & MGMT 3.68 0.087 3.14  0.057 §.29 0.132 5.12 0.128

DAB:04/22/85 (FILE: PLSMT8S)
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ANMEX 2.C.: SOCIAL SOUNDNESS ANALYSIS

The social context for the introduction and implementation of the
Government's land diversification program is characterized by a
complex interplay of social and economic issues. General economic
indicators show a reduction in the living standard of most Jamaicans
as inflation (36.7 percent), currency devaluation (60 percent) and
the rising consumer price index (27 percent) means, in effect, a
reduction in real disposable income. While unemployment declined
somewhat during the year, the general rate is estimated to be 25.
percent. Unemployment is differentially distributed among the work
force and those capable of working. For example, joblessness for
those less than 25 years of age is 46.4 percent in contrast to a
rate of 16.4 percent among workers over 25 years. Unemployment
among women is 36.5 percent, twice that of males (15.7 percent).
Women's employment tends to be concentrated within the private
sector (other services 34 percent), commerce (20.6 percent), public
administration (15.9) and agriculture, forestry and fishing (15.7).
Yet in these and other sectors of the economy, female rates of
unemployment are two to three times that of males.

An additional factor influencing the employment picture is the loss
of jobs of some 15,500 heads of households generating what is termed
an "additional worker effect." This refers to the attempt of family
members not previously in the labor force to find work to offset the
job loss of the head of the household. This along with high rates
of unemployment among younger age groups and the fact that about
two-thirds of the unemployed have been jobless for more than a year,
suggests that employment creation is a critical issue facing the

government .

The Government has a strategy for economic growth which focuses on
the private sector, with great reliance being placed on the
potential of foreign and local investors to provide requisite
capital, technical and managerial inputs. Agro 21 has been
established as the catalytic agent to spearhead activities in the
private sector in agriculture. The thrust of government policy is
to enhance the productivity of under and unutilized areas among
previously controlled government sugar lands. The first area chosen
for the diversification project is an area of some 20,000 acres in
St. Catherine Parish.

This section of the report analyzes the social issues and
implications of the Agro 21 approach related to the short and long
term consequences of project activity. While the first few
subactivities of the project concentrate on 2,000 cultivable acres
on the estates of Caymanas and Bernard Lodge, the social analjsia
incorporates some data on the larger St. Cathearine Parish in order
to present general conditions such as employment, sources of labor,
cropping patterns and an assessment of expected returns to the rural
population likely to be involved and/or affected by the
diversification scheme. Specific attention to the small farmer is
addressed. ~
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General Overview of St. Catherine Parish Area

The area which comprises the parish of St. Catherine lies to the
west and south of Kingston. It is serviced by major roads and is
about 15 miles from Kingston. St. Catherine is about 483 square
miles in area or approximately 309,312 total acres. According to
land use reports, of the total area of the parish, 7.47 percent is
used for residential, commercial, or industrial purposes;
approximately 38.88 percent is used for agricultural cultivation
including unimproved pasture lands; and the remaining 53.64 percent
of the area is covered with brush and deciduous forest (CRIES,
Jamaica Resource Assessment, 1982).

Demographic Characteristics

St. Catherine holds the distinction of experiencing the largest
growth in population of any parish in Jamaica. 1In 1970, about 10
percent of che total populztion lived in St. Catherine. By 1982
this proportion had increased to slightly over 15 percent. This
represents an overall percentage increase of about 82 percent,
representative of an annual growth rate of roughly 5 percent.
Population increases have changed the population density from 389
persons per square mile in 1970 to 723 persons in 1982 (Population
Census 1982, ix).

From the above data, the following issues are apparent:

i. Growing urbanization has placed a strain on the physical
resources i.e. water, sanitary facilities, and land. The idle
and underutilized land in the parish has been taken out of
sugar production for some time and if left underdeveloped could
become a target for abuse i.e. housing and urban development,
squatter settlements, etc.

ii. The high unemployment in the parish of St. Catherine is
problematic and can only increase as sugar production becomes
less efficient forcing the industry to die a natural death. It
is therefore absolurely necessary to address long term
strategies to replace employment opportunities lost from this
inevitable declne.

iii. The political pressure from unions active in the sugar belt and
the social pressure of unemployed on the political
representatives will create social unrest if some solution to
rebuilding the economy of the area is not developed.

Occupational Structure

Of the total work force of 205,228 people in St. Catherine, a total
of 150,007 or 73 percent hold occupations for which no training was
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required. Given that no separate cateqgory is noted for agriculture
labor, or unskilled work in other areas, one assumes this category
includes all unskilled labour. The table below indicates the
general occupational structure of St. Catherine Parish.

Table 1
Population 14 Years and Over by
Occupation for which Trained or Being Trained by Sex*
St. Catherine Parish

Male Female Both Sexes

Occupation No. % No. % No $
Professional, Technical _

& Related 8,203 64 4,647 36 12,850 100
Stenographic, Bookeep-

ing, Data Entry, 639 10 5,530 90 6,169 100

Computer Operating

Service 1,807 58 51,337 42 3,139 100
Not Elsewhere Specified 1,851 46 2,177 54 4,028 100
No Training Acquired 71,585 48 78,419 52 150,007 100
Not Stated 14,001 48 15,034 52 29,035 100
Total 98,089 107,138 205,220

* Data taken from Table 15.8, p. 219, Population Census,
1982 ,vVolume 1, Statistical Institute of Jamaica, Kingston,
Jamaica 1985.

The table indicates that of the total work force in the

St. Catherine area 52 percent are females and 48 percent are males.
Professional fields employ about twice as many men as women, while
women predominate in stenographic and data management positions (90
percent) and in unskilled categories (52 percent).

Employment

The census gives only minimal information regarding employment
statistics. As summarized 1n table II below about 33 percent of the
total population is employed. Among the employe', men comprise 64
percent of the work force and women 46 percent.
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Table II
Main Actitivy of Population 14 Years and

Over From Selected Household During Past Year,
by Sex, St. Catherine Parish

Main Activity Both Sexes Male Female
Worked 67,303 42,822 24,481
Non-working: Seeking

First Job 12,329 6,276 0,053

Others Seeking Work 6,369 3,587 2,782

Wanted Work and

Available 11,848 6,230 5,618
Home Duties 33,062 1,659 31,403
Student 26,731 12,489 14,242
Retired and Disabled 39,840 4,745 5,096
Other 4,317 2,982 1,335
Not Stated 33,429 17,280 16,141
Total 205,228 98,078 107,150

Source: Population Census 1982, Vvol. 1, Table 15.10, p 220

Government publications such as The Census and the Economic and
Social Survey, use a broad definition cof unemployment to include
those looking for work, those seeking first job, and those wanting
work and available. From the census data a general figure of some
30,546 persons would be considered unemployed in the parish. This
represents about 15 percent of the total population 14 years and
over based on their reported activities during the past year.

What is unclear from the table is how the many persons currently
defining their main activity as home duties would work if the
opportunity presented itself. About 16 percent or 33,429 persons
did not provide any information as to economic activity and while
one may assume this indicates an indefinite employment status, it is
impossibe to classify them or know what their response would be to
an employment option. It is possible, in other words, that
comprehensive unemployment figures are masked in the table and may
be higher than reported.

Data reported in the 1982 Labor Survey provide a slightly different
analysis of the unemployed in the St. Catherine area. As noted
below the numbers of unemployed are noted by town or area and
comprise some 35,661 persons. Given the same total of 205,228, this
estimate of the unemployed places unemployment at 17 percent.
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Table III:

Unemployed Labor By Sex and Town/Area
St. Catherine Parish

Unemployed Labor

Town/Area Male Female Total
Portmore 3,874 10,821 14,695
Twickenham Park/

Central Village 3490 918 1,258
Spanish Town 4,792 12,098 16,890
0ld Harbour 798 2,020 2,818

This data gives some indication of the geographic distribution of
potential laborers spread throughout the parish. It is clear that
the labor pool available in the parish is large. Given the
excellent transportation system between that area and Kingston, the
unemployed labor from Kingston would also be a potential source of
workers for the project area.

Current Land Tenure, Distribution and Cropping Patterns

According to the Farmer's Register of 1982, in comparison with other
parishes, St. Catherine has the largest amount of acreage owned by
any parish and the largest amount operated by any parish. Of the
total of 925,846 acres operated in Jamaica, 133,003 acres or 14
percent are in operation in St. Catherine. Of this total amount,
21,609 (16 percent) are owned, 8,742 are leased from others (6
percent), 7,356 acres are used rent free (9.3 percent), 3,431 are
leased out (13 percent) and some 1,448 (1.08 percent) acres are
given rent free.

The total number of farmers in the parish of St. Catherine 1is
16,317, which represents 1l percent of the total number of farmers
in Jamaica. However, it should be kept in mind that "farmer" is
defined as a single individual, government agency, ptivate company
or any such corporation or institution which is financially
responsible for the business, takes the risks and bears the costs.
Defined in this way it is difficult to know the type of operation
involved in different farming enterprises.

In addition, the farm register offers information on number of
farmers and number of acres in cultivation by crop. From this it is
possible to know the overall involvement of farmers and acreage per
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crop, but specific breakdown by size and type of holding is not
provided. Moreover, the crop basis of reporting masks the
combinations of crops grown by type or size of farm. This makes it
difficult to distinguish among different types of farm operation,
e.g. subsistence, mixed, i.e. both cash and household production,
and various levels of commercial enterprise.

Crops grown in the parish are quite extensive and a representative
number of them are noted by total number of farmers and number of
acres under cultivation as of 1982. Percentages are noted in
relation to totals for each crop grown in the country, not just the
parish.
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Table IV:

Crops Grown in St. Catherine by
Total Number of Farmers and Total Number Acres

Farmer Acres
Crop Number Percent Number Percent
Sugar Cane 2,446 11 26,153 22
Bananas 9,897 12 6,550 12
Coffee 6,551 17 8,174 23
Cocoa 5,437 24 4,868 23
Pimento 1,821 12 3,770 4
Coconut 1,764 8 1,847 4
Orange 2,797 17 5,764 31
Grapefruit 1,068 14 1,745 18
Leghme (pure stand.
equiv). 4,804 9 2,143 9
Vegetables 3,559 11 1,975 13
Condiments 430 5 192 7
Cereal 1,719 8 634 8
Fruit 2,710 19 1,043 1
Plantain 3,945 13 1,354 9
Potatoes 3,256 9 985 8
Yams 8,838 9 4,158 11
Cassava 3,414 12 1,158 13
Dairy Cattle 803 14 4,113 15
Pig 3,458 10 19,283 15
Broilers 1,290 15 1,781,937 49

Data abstracted from Tables in Farmers' Register (1982), Data
Collection and Statistics Branch, Ministry of Agriculture, 1985.
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As this list indicates, both export and domestic crops are already
grown in the parish. However, the proposed crops, e.g. winter
vegetables (for export) and ornamental horticulture are absent from
the list. Vegetables for tne domestic market are grown by 11% of
farmers in the parish. There should be limited competition for
markets between domestic procducers and new investors, in other than
the 3 to 5 vegetables grown for export during a limited period when
second grades may get into the market system. However, this will
benefit the consumer and will be a force to improve local quality.

Agricultural production in the parish is primarily livestock,
traditional export crops, oranges, and root crops. Inland fish
farms also exist within the project area. While there is extensive
large-scale commercial farming in St. Catherine, there is no prior
example of winter vegetables on a scale comparable with that of the
Agro 21 scheme.

Project Beneficaries

The direct beneficiaries of this project are intended to be:
-- local and foreign investors;
-- agricultural labor
- unskilled labor
-- small and medium sized farmers
-- rural and semi-urban poor households.
Indirect beneficiaries are:
-- skilled artisans and service workars.

Local and Foreign Investors

The main focus on the Agro 21 initiative is to attract investors and
facilitate their participation in the redevelopment program by means
of providing a long term lease to which is appended an approved farm
plan. Investors will be required to operate their businesses within
the limitations of Jamaican law and will not be bound to undertake
the responsibilities of small farmer development operations. They
will however, be encouraged to undertake activities to benefit small
farmers.
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The benefits accuring to investors, will be:
- profitable enterprise opportunities.

-- protection of rights with respect to security of investment
and production from interference in the operations of the
enterprise. The leases are binding to both the investor
and the GOJ, regardless of changes in the political climate
of the country.

-- basic infrastructure such as access roads and irrigation
will be in place so that only on-site land improvements
will be a cost.

-- marketing and technical information.

We do not envisage any socio-cultural constraints to local investors
participating in the project. However, suitable incentives of
access to capital and on-going credit will be necessary to stimulate
a significant response from local enterprenuers.

Foreign investment in Jamaican agriculture has traditionally been in
sugar and bananas. More recently there has been Japanese
involvement in coffee and Israeli investment in winter vegetables.

The experiences of the coffee and vegetable ventures do not suggest
that the arrangements are in anyway deliterious to the social fabric
of the communities in which they are located. While management
practices may be culture specific, both workers and foreign managers
have demonstrated the ability to make adjustments.

Within the particular project area where labor-management relations
in sugar cane have traditionally been confrontational, foreign
managers will likely have to obtain local expertise to deal with the
more sensitive issues which will arise.

The constraints to this project from the point of view of the
foreign investors are likely to be their perception of the political
stability of the country, and of the risk exposure which they will
face. The project proposes to overcome this constraint by
incorporating protective rights in the terms of the lease agreement.

Agricultural Labor

The socio-economic characteristics of agricultural labor in the
project area itself, are not presently known, i.e. age and sex
structure, household size, etc. Existing information suggests that
agricultural labor is available throughout the parish, although
there is a labor shortage (probably related to pay) in the project
area.

W
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The parish is undergoing rapid urbanization primarily by means of
migration from Kingston to Portmore, Spanish Town and its environs,
and to some extent from the uplands to the urban centers. The
latter groups would have agricultural experience, but are likely to
be seeking urban-type employment. The former group are probably not
interested in agricultural work.

The agricultural labor force for the proposed project is therefore
likely to be those persons living on subsistence plots or small
farms within a 5 - 10 mile radius of the project area. Labor
previously employed in sugar during the operations of the
cooperatives are also possible targets.

Employment Demand

With cultivation of idle lands and more intensive production will
come an increased demand for labor. 1If the entire proposed area
(approximately 20,000 acres) is ultimately developed as projected
there will be the following acreage under cultivation:

Winter Vegetables’ 9,000
Ornamental Horticulture 400
Grains (corn, rice, sorghum) 10,500

Additionally, the winter vegetable lands will be used to produce
grains and/or soybeans during the off season and two crops of some
winter vegetables can be produced during one season. Also, the
grain lands will be double cropped to make an effective crop area of
39,000 crop acres.

Without knowing specifically how many acres of each kind or sequence
of vegetables, grains and soybeans will be grown, the total labor
demand cannot be accurately projected. However, studies from
Central America and Mexico indicate that with hand harvesting of
vegetables and the other operations such as tillage, spraying and
irrigation being mechanized, the labor for various vegetables are as
follows:

Crops Person Days/Acre
Okra 139
Tomatoes 116
Cucumbers 42
Peppers 46
Squash 38
Melons 36
Mechanized corn (large operations) 8
Mechanized sorghum (large operatioas) 7
Irrigated rice (large operations) 12
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Since it appears that the major vegetable crops will be squash,
melons, cucumbers, peppers and tomatoes and no estimates are
available as to the level of each, an average labor demand would be
56 person days per crop. Some vegetables can be produced twice
during the five months winter season but assuming a single crop, the
total labor needs for 9,000 acres would be 504,000 person days. In
addition, there is a significant guantity of additional labor
requirad in the sorting, grading and packaging, as well as related
transportation. More labor needs will develop if the seconds and
culls are utilized in processing industries or are marketed

locally. The same lands would provide approximately 70,000 person
days of employment during the off-season when planted in corn,
sorghum or soybeans, assuming the operations are totally mechanized
with the latest equipment. Since the most up-to-date and larger
types of machinery are not commonly imported or used in Jamaica, the
probability is that the labor demand will be greater than would
occur with the same crons in a developed area.

As to the lands for grains, assuming that at least two crops per
year are produced and the average labor requirement is 9 days/acre,
the 10,500 ac-es represent 21,000 crop acres and 189,000 person days
of work. It is possible however to produce 2.5 crops of rice/year
or 2 crops plus another short season crop such as soybeans if fully
mechanized and short season varieties are utilized which would
represent a potential increase in labor demand. Again there are
significant levels of ancillary tasks such as transportation,
maintenance and milling associated with these crops.

As to the ornamentals no accurate labor requirements are available
but references indicate that labor represents about one-third of the
total cost of production in developed countries. Previous estimates
prepared by the Ministry of Agriculture indicate an average of 5
people/acre on a year around basis, not including the work of
constructing shade houses, storage, etc. This would represent full
time employment for 2,000 or 600,000 person days on a 300 day year
if the plantings did not include roses which are much more labor
intensive.

The total estimated lapor requirements for the full acreage
(approximately 20,000 acres single cropped) would then represent
1,363,000 person days or 52,423 person months per year. This would
represent a very significant level of employment, excluding the
ancillary employment that would be generated. These figures are
even more impressive when one considers that about 5,000 acres of
the land to be used has been idle for 3 to 5 years, of fering zero
employment.

In addition to the farm labor generated on a recurring annual basis
there will be substantial levels of one time employment for those
engaged in rehabilitation of the canals, wells and other
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infrastructure and some additional full time employment for a
limited number engaged in the operation and maintenance of the
irrigation system.

From the analysis of labor demand, it appears that much of the
employment will be seasonal. This does not conflict with
traditional patterns of employment in the area and therefore should
not be disruptive. There will also be employment opportunities for
women which is usual and desirable since women are heads of
one-third of Jamaican households and female unemployment in the
parish is much greeater than for males.

The level of wages paid will be a critical factor. Present wage
levels are low and many not provide incentive for participation and
may also result in an unreliable labor supply as workers seek
alternative opportunities to supplement income. If current wage
levels of J$10 to J$12 per day are applied there is not likely to be
any significant improvement in living standards of the workers. The
poverty line in Jamaica, according to the World Bank is just under
J$2,000 per year. It is not possible to predict accurately the
total impact on wages in the area, but given the current
unemployment levels and the minimal contribution the idle and
underutilized land currently contributes to income, the project will
be a positive contribution.

From the analysis of labor demand, it appears that much of the
agricultural employment will be seasonal and part-time. This does
not conflict with traditional patterns of hiring in the area and
therefore should not be disruptive.
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1)

2)

RECOMMENDATIONS

As a reminder, USAID/Jamaica has the responsibility to monitor
the potential environmental impacts of the project (ref:
Environmental Procedures 22 CFR Part 216.3 (a) 8). Therefore,
I recommend that the potential environmental impacts of crop
diversification in the St. Catherine's Plains be monitored
annually. The Mission Director should focus attention on
proposed agricultural diversification development as it relates
to problems of increasing soil salinity in southern St.
Catherine's Plains, the effects of water pollution, the
availability of water for different uses, and the equitable
distribution of water on and off the project site. This
assessment should be carried out prior to the planting of new
areas of export crops.

a. The commercial farm lease should stipulate that:

1) the lessor can only use pesticides that are registered
in the U.S.

2) the lessor is responsible for provideing protective
clothing and training the.in' appropriate and safe use
of pesticides for farm workers and associate growers.

3) The lessor is responsible for the safe transportation,
storage and disposal of pesticides.

4) the mother farm will be subject to monitoring of
pesticide use by the Ministry of Health.

b. The Caribbean Agricultural Research and Development
Institute (CARDI) should be contracted to conduct a
training program once the project is in place. Training
mannuals and other techncial assistance can be pcovided by
AID's Pesticide Management Specialist, Carroll Collyer, in
the Office of Agriculture of the Science and Technology
Bureau.

This program should be primarily but not exclusively for the
small-scale farmer/commercial farm worker community. The
program could be carried out through existing farmer
organizations. For example, Gene McAvoy of Partnership for
Productivity (see: Appendix C) should also be consulted in
designing an appropriate and effective program to educate
small-scale farmers. CARDI can work through the Crop Care
Division of the Ministry of Agriculture to provide extension
training services. Funding should be appropriated to contract
a part-time person, to monitor the small-scale farmer's use of
pesticides both on and off the commercial farm.



3)

4)

Funds should be made available for:

a. Maintaining the irrigation system; particularly to clear
the canals of weeds and silt.

b. Testing water going onto and from the irrigation site for
industrial and municipal effluents as well as pesticide and
fertilizer contamination.

c¢. Monitoring the amount of ground water extracted from the
aquifers.

d. Testing soil salinity.

The results of water and soil testing should be included in
project reports to the Mission.
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do nét outweigh those that would be gained bv the human environment
(e.g. increased employment, foods and grains for locai consumpcion
and foreign exchange) from agricultural diversification. 1In the
short-run, urban development is not a planned alternative given the
comparative economic returns from agricultural development.
However, because of existing urban sprawl from Xingston and Spanish
Town, it is likely that this ar=a will continue to become

increasingly urbanized.

Continuing the level of sugar cane cultivation for world market
demands is no longer a development alternative because the demands
and orice for sugar has decreased dramatically during the last 4
vears. Consequently, diversifying the agricultural sector to grow
other agricultural crops may be more profitable provided that
natural resources are managed properly and there are secure export

markets,

Growing tropical fruits such as mangoes and papavas, might be
better from an environmental perspective if water from the Rio Cobre
becomes more polluted with municipal waste from Spanish Town. Waste
water should rot be used on produce which is eaten raw (i.e.
vegetables) but could be used on tropical fruits that have a skin.
Economically, the export marksts for tropical fruits may be more
advantageous (i.e. stable) in terms of a long term agricultural

investmenc.



NATURAL RESQURCE CONSTRAINTS

The primary natural resource concerns associated with the
project area at the present time include issues of sufficient water

availability, water gquality and soil salinity.

Water Availapility

Quote from Water Resources Technical Analysis

"There is sufficient low saline water of fair to good gquality
to irrigate some 20,000 acreé, with the present irrigation system
refurbished and up-dated. This would be with water from the
Rio Cobre rivef conveyed by the renewed‘irrigation canal, water from
local wells, plus water from the new Rio Cobre pumping station.

This should also be supplemented by a reservoir. (See Summary -

Irrigation Infrastructure)."

"Theoretically from 23,266 acres to 24,235 acres can be
irrigated from a revitalized canal and wells in an average year (28
in. of rain); and in a dry year (12 to 15 in. of rain) 19,045 to
19,972 acres. This includes anticipated losses plus a leaching
factor of 10%. 1Increasing the irrigation efficiencies and
minimizing losses would enhance these figures considerably, perhaps
as much as 40% to 50%. Use of sorinkler or drip irrigation would

also add to more total acreage".

-~
~N



Surface Water: The Rio Cobre

Increasing demands on the natural resource base in the Rio
Cobre watarshed have reduced the guantity and quality of water
available in the southern St. Catherine's Plains. Deforestation in
the Upper Rio Cobre Basin has caused increased erosion and has
resultaed in increased siltation in the Rio Cobre. USAID's Hillside
Watershed Management Project should help to alleviate the problems
of erosion ‘and siltation in this area. 1In addition to these
environmental problems in the upper Rio Cobre Basin, competing
demands for domestic, industrial, aguacultural and agricultural
purposes have also taxed the Rio Cobre's available water supply.
Structural problems in the irrigation system have also caused a
reduction in the amount of water available for irrigation. For
example, a barrier was put up near the domestic water filtration
plant to divert more water to Spanish Town for domestic use. This
barrier has caused water to overflow from the canal above the

filtration plant; thus water is wasted (Peterson, 1985).

The Rio Cobre Irrigation System is the means by which water is
supplied from the river to meet the demands of the various sectors.
This systfm is served by a gravity dam at Crecent Village which was

&
build 110 years ago. Leakage in the canals of the Rio Cobre

Irrigation System is another factor which is reducing the amount of

available water.
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Another source of demand for water from the Rio Cobre is
aquacul:ure. Most of the commercial fish ponds in St. Cacherine are
located in the southern part of Bernard Lodge Estate and Salt Island
Creek. Presently, there are 28 registered fish farmers holding a
total of 231 acres of fish ponds in the Hill Run, Little Hartlands
and Salt Island areas. The main source of water from these fish
ponds comes from the Town Gully-Salt Island Creek River System, the
headwaters of which are to the northwest of Spanish Town (see: Map
4). This water is also supplied under contract between the Hill Run
Farmers Association and the Rio Cobre Irrigation Works (RCIW).
However, during the dry period, November-July, the RCIW is often
unable to meet its obligation due to seasonal raductions in the
stream flow of the Rio Cobre (Water Resources Department, 1984),
Moreover, the quality of water supplied to this area is severely

contaminated (see: Section on Water Quality, pg. 1ll).

Ground Water: Limestone and Alluvial Aguifers

Although some gjroundwater is used for irrigation in the
Innswood and Caymanas Estates,. water from the limestone aquifer at
the project site is severely limited primarily due to salt water
intrusion. The Rio Cobre Basin was declared a "critical area" DYy
the Underground Water Control Law in 1969 (Wallace Evans and
Partners, 1985). Presently, underground aquifers in south St,
Catherine's Plains are still threatened by overdraft. Therefore,
the Underground Water Authority (UWA) still prohibits additional

water to be abstracted from the limestone aguifer due to potential
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salt water intrusion. Salinization of the aquifer is also a problem
in Central ané Western St. Cztiaerine's Flains. nowever, cnere is
the possipnility for increased abstration from the aquifer in Eastern
St. Catherine. (Tollenaar, 1984). Groundwater for irrigation is
also limited due to demands for domestic use. Because water for
irrigation from canals is scarce, some families pipe household water

to irrigate crops in their yard.

Water Quality

Sur face Water: Rio Cobre

The quality of water for differ=snt purposes is an important
variable in determining the availability of water. Water from the
Rio Cobre has a moderate to low salt content. Deterioration in the
quality of Rio Cobre water is primarily the result of surface runoff
and industrial effluents in the Uprer Rio Cobre Basin (NRCD, nd).
There has also been a significant eutrophication problem due to the
build-up of nutrients released by decaying organic matter.
Industrial effluents from Condensary, Citrus, Coffee and Milo
Factories as well as the overflow from Alcan Works at Bog Walk
pollute the Rio Cobre. Moreover waste from the [IC Chemical Factory
has created severe toxicity problems at Turners Pen Branch Area
(see: Map 5). There nhas also been an lncrease in the amount of
water plants found downstream at 309 Walk. Most of the industrial
and municipal effluents from Spanish Tcwn goes into tne Hill Run,

Little Hartlands and Salt Island areas where ther2 is fish farming.

The devosition of these effluents and runoff from irrigation have a
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caused low water flows. During these low flow periods, water
guality problems in this area are exacerbated. 1In addition, the
water that will be pumped from the Rio Cobre at the propused pumping
station for irrigation at the Bernard Lodge project site may become
increasingly polluted with waste from Spanish Town. Water qualicty
tests have indicated that presently, the watser is suitapble for
irrigating vegetables (Rampair, 1985). However, the quality of
water from the Rio Cobre pelow Spanish town could potentially become

too polluted to be used for irrigating raw vegetables.

Groundwater: Limestone and Alluvial Aguifers

The quality of groundwater particularly in the limestone
aguifer is potentially affected by the hazard of salt intrusion
resulting from over abstraction. The increase in demand for
domestic water from the limestone aquifer could also cause overdraft
and exacerbate the problem of salt intrusion. Map 6 shows the
frontal advances of saline waters over the past 55 years. The first
advance occured petween 1930 and 1973 in the areas of 0ld Harbour,
Innswood and Caymanas. The second advance which occured between
1972-1377 went as far as 1.5-2.0 miles to the east and west of
Spanish Town. Water in the southern section of St. Catherine's
Parish (e.g. Salt Island) has a medium to high salinity,
particularly where irrigation water from cane fields runs off.

The saline content of the groundwater in the northern part of the

Caymanas Estates 1is high and Ferrvs Lake has a wvery high salinity.
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Groundwater from the southern part of the Cavmanas Estates is of
good quality. However, abstraction from this area is limited due to
the threat of salt intrusion. The saline content of the alluvial

aquifer is not as severe as from the limestone aquifer.

Soil Salinity

Plans for crop diversification must consider the problem of
soil salinity. Approximately 58% (i.e. 33,700 out of a total of
58,200 acres) of the soils in the St. Catherine's Plains appear to
be affected by salt to some degree. As previously stated, the
quality and availability of water in this area also varies. The
Rural Physical Planning Division (RPPD) of the MOA estimated that
with "a compination of good gquality water and non-saline soils",
only approximately 16,000 acres could be irrigated. The RPPD notes
that the continual use of poor quality water on non-saline soils
Wwill increase the salinization of soils, which could make the land
in St. Catherine's less suitaple or useless for agricultural
purposes. An increase in soil salinity on the Bernard Lodge Estate
on non-saline soils with less than 2 tons salt per acre foot
(2Zmmhos/cm (2EC) to medium soil salinity with 3-4 tons salt per acre
foot (3-4 mmhos/cm (3 to 4 EC)) reduced sugar cane yields from 2.40
tons per acre per month to 2.14 tons (3.1 tons per year) over a 15
year period. (see: Table, 1 EC = one ton of salt per acre, 1980 Soil

Salinity Report).
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AFFECTED ENVIRONMENT AND CONSEQUENCES

Potential environmental effects of crop diversification in the

St. Catherine Plain include:

- decreased water quality due to salt water intrusion
- decreased soil fertility due to increased salinization

- increased public health hazards due to pesticide

use and potential irrigation with polluted water on fresh

vegetables, pasture, or root crops.

Short-term environmental effects refer to Phase I of
diversification. "It has been determined that there will be no
significant environmental impacts for the first phase of the
project, as long as water from the aquifer is used for irrigating
vegetables. Although water quality tests from the Rio Cobre
indicate that the water is safe for irrigating winter vegetables,

there is a potential for increased contamination.

Adverse environmental impacts of project development in the

long-term (i.e. subsequent to Phase I ) will depend on Agro 2l's

technical ability to plan further development of the St. Catherine

Plain taking into consideration the natural resource contraints.

Y



Physical Impacts

Short-term Impacts

The design, site location and scale of Phase I is such that
there are no significant physical environmental effects associated
with the project. The plan for this phase is to cultivate 1,300
acres in the northeast section of Bernard Lodge Estates. The
present irrigation system is being upgraded, so there will be
sufficient water for irrigation. The Rural Physical Planning
Division indicates that this area has relatively non-saline soils.
Moreover, water for irrigation of this area will come from the
alluvial aquifer and from the Rio Cobre. Neither the water in the
aquifer nor from the Rio Cobre has a very high salt content.
Therefore, irrigation in this area will not contribute significantly

to the problem of soil salinity.

The potential over abstraction resulting in salt water
intrusion of the alluvial aquifer is not likely to occur by
implementing Phase I. The primarv reason for this is because the
alluvial aquifer is not connected to the contaminated limestone
aquifer. Moreover, a system of "conjuntive use", whereby water from
the aquifer will only be used during the dry months (December-April)
and water from the Ric Cobre will be used during the remainder of
the year will enable the aquifer to be recharged. Irrigating with

water from the Rio Cobre is not likely to contaminate the aquifer

A,



because it has a low salt content. Thus, careful maintenance of the
water resources in the aquifer has been planned and provided that
the abstraction of water from the aquifer is monitored it will not

be overabstracted.

According to testing done by Agro 21 (personal communication
with Rampair), the quality of the Rio Cobre Irrigation water for
Phase I is not highly polluted. Maps from the Rural Physical
Planning Division also indicate that the gquality of suface water in
the area is not severely polluted from either chemical waste or
sewage (see: Map 5). However, the water quality from the pumpinz

station should continue to be tested.

Long-term Impacts

Diversification of this area will not adversly affect the
environment i1n the long-term provided that good irrigation
management practices are used to handle the problems of severe soil
salinity and water pollution. Good irrigation management is
provided by the project. It has been recommended that an engineer
be hired to monitor the quality of the watzr and develop a
management plan for more efficient use of water. A leaching factor
has been included in the plans to irrigate so that salt build-up in
the soils will oe raduced. Leaching will require more water and

therefore, the efficient use of watar is imperative.
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If care is not taken, potential problems of soil salinity, salt
water intrusion, and public health hazards from polluted water could
intensify with the diversification of the southwest portion of
Bernard Lodge, where these problems are already acute if care is not
taken. However, it is doubtful that a commercial agricultural
company will invest in an area that has severe natural resource

problems.

The environmental problems of the St. Catherine's Plains are
not insurmountable. Agro 21, the RPPD, the Water Resources Division
(WRD) and the Natural Resources Conservation Department (NRCD) are

all aware of the problems in this area and have the tachnical

(&l

expertise to deal with them. If fact, the design of the project may
prevent an increased sali ity problem on the well drained soils

because they will pe leached.

At 'present, the RPPD estimates that approximately 20,000 acres
of non-saline soils that can be irrigated with good water. However,
the RPPD stresses that poor quality water (i.e. salinized water from
the limestone aquifers) should not be used on the non-saline soils,
especially without proper leaching requiraments. Irrigation with
saline water or non-saline soils increases the salinization of soils
and could maxke them completely unproductive. 1In addition,
monitoring of groundwater use from limestone aguifers and water
pollution levels from the Rio Copbre should be conducted to ensure

protection of these resources and the productivity of the land.

o
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PUBLIC HEALTH

Water-Bourne Diseases

Discussions with representatives from the Ministry of Health
and the Ministry of Local Governments (see: Appendix C) indicate
that water-bourne diseases such as schistosomiases, trypanosomiases,
and malaria are not generally a problem in Jamaica. Malaria has
almost completely been eradicated. Consequently, water-bourne
diseases are not forseen to be a public health hazard in the St.

Catherine Plain.

Sanitation and Water Pollution

In the long run , particularly as the urban population of
Spanish Town increases, project planners will have to address
sanitation problems (e.g. washing in the canals) and water pollution

associated with the Rio Cobre and its canal system.

Pesticides: short-term and long-term use

The St. Catherine Plain is primarily an agricultural area where
pesticides have been used on small farms and large sugar cane
estates and where there has been a history of pesticide toxicity
affecting the small farmers and estate workers. Thus, the Crop
Diversification Project will not be introducing the use of

pesticides into the project area; beneficiaries of the project will
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continue to use pesticides in farming. The potential for pesticide
hazards will continue and may increase as part of crop

diversification.

No project funds will be used for the direct procurement of
pesticides and fertilizers. However, large commercial farmers will
be purchasing pesticides with their own funding for use on the
"mother farm'". Since the U.S. will be the primary export market for
crops grown under this project, large commercial farmers will
beparticularly careful not to use pesticides which are restricted in
the U.S. Jamaica has a full time official, Mr. Rubin Garcia of the
Plant Inspection Office, USDA, who inspects all produce to be sure

that it meets U.S requirements before it is shipped.

The large commercial farms will be responsible for supplying,
storing and transporting their pesticides. They will also supply
the equipment to apply pesticides on the commercial farw. The
purchase of pesticides is a large investment for a commercial
agricultural farm and therefore, will probably take adequate care

for proper storage.



Jamaica continues to have problems related to the misuse of
pesticides, particularly from small farmers who do not know how to
use them and who are not aware of the risks in using them. Training
seminars on dealing with the mismanagement of pesticides have been
sponsored by the Caribbean Agricultural Research and Development
Institue (CARDI) of Jamaica. Participants in these seminars have
included farmers, retailers, wholesalers and doctors. Community
educational pesticides programs for small scale farmers and
commercial farm workers should be included within the project design
to encourage their proteétion. CARDI could be contracted to conduct

these programs.
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ANNEX 2.E.: ECONOMIC ANALYSIS

1. INTRODUCTION:

Agricultural development holds a high priority in Jamaica. The
effort, however, is to be investor driven as opposed to public
sector led. Realistic hypotheses assumed are:

(1) there are sufficient incentives to entice private sector
investment;

(2) there is adequate agricultural technical and management
capability available to carry out private sector investment;
and

(3) there is sufficient equity capital available from the
private sector to act as the catalytic agent for agricultural
development.

If these hypotheses are correct, then with a minimum of government
intervention the market economy will choose areas of profitable
investment in agriculture.

A major strategy of the Jamaican Government for agricultural
development, and one that is supported by the U.S. Agency for
International Development (USAID), is the Crop Diversification
Program as carried out by Agro 21. The essence of this program is
to stimulate private investment in areas where traditional crops
showing low or negative returns to resources are replaced by crops
with higher current and projected returns to resources.

The components of the current project proposed for partial funding
by USAID are:

(1) Provide technical assistance and training to assist in
stinulating private sector investment in crop diversification
projects;

(2) Finance small capital infrastructure projects in the
St. Catherine Plains region that are needed to rehabilitate
government lands previously in sugar cane production and to
increase the supply of water;

(3) Upgrade the GOJ's capability to operate and maintain the
rehabilitated system, largely supported by water use charges;
and

(4) Develop a small-scale farmer program linked to commercial
production of crops in St. Catherine Plains diversification
program.,
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The Economic Analysis as presented in this report provides the
following:
(1) a general assessment of the crop diversification program;

(2) an analvtical framework for viewing the economics of
private sector investment in crop diversification nrojects;

(3) an economic evaluation of a pronosed small canital
infrastrncture project at Bernard Lodge;

(4) an economic analysis of the agareaate crop diversification
program in the St. Catherine Plains reqion;

(5) an economic evaluation of the oprovosed small-scale farmer
develooment nroqram,

2. GENERAL ASSESSMENT:

The Government's Crop Diversification Program is a countrv-wide
program to restructure the agricultural sector bv rehabilitating
abandoned lands, diversifving the crop hase, and putting more of
the government lands into the hands of the nrivate sector. An
estimated 100,000 acres are available for this ournose of which
apnroximatelv 60,000 acres have heen identified for small
free-hold lands and 40,000 acres are identified for commercial
production under long-term lease aqreements. The total Cron
Diversification Program, hoth free-hold lands and commercial lease
lands, is market (investor) led. There are some significant
advantages to the investor and the countrv as a whole from the
Croo Diversification Proqram but there are also some current and
potential obstacles.

A. Advantages:

(1) Aaricultural development and specifically croo
diversification, is hiah prioritv with the current government
and the strateagv is to accomplish this bhv

creatina an environment in which market forces aenerate
signals reflecting the ootential profitabilitv of investment
in non-traditional agruculture, and orivate investors are able
to respond to those signals.

(2) Abandoned and underutilized opublic lands are availabhle
for crop diversification with minimal disruption of current
oroduction systems. ULand availabilitv for productive use
benefits the aaricultural investor and benefits the countrv as
a whole by permitting increases in aagregate output and
employment.
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(3) Markets are available and accessible for several domestic
food crops and several non-traditional export crops.

(4) Current market prices are sufficient for the oroposed
domestic food crops and non-traditional export croos to show
high profitability and hiah rates of return to resources.

(5) Adequate credit is available to agriculture at rates of
interest that are: (a) sufficientlv low tn compensate for the
considerahle uncertainty and limited experience associated
with the effort to penetrate competitive international
markets, and (bh) sufficiently hiagh to dissuade investment in
projects that cannot be viable under ponsitive real lona term
interest rates,

() Agricultural profits enjoy a current tax advantaae that
is a significant incentive for commercial aqricultural
production.

(7) The total Crop Diversification Progar is desianed to
accommodate both large and small oroducers.

B. Obstacles:

Despite many aoparent advantages to crop diversification in the
country as a whole and the St. Catherine Parish in particular, the
rate of implementation of crop diversification oroijects has bheen
slow and little develooment of abandoned and underutilized lands
has occured for commerical production. However, of the 60,000
acres of frem-hold lands, 20,000 acres have been trarsferred to
oroducers. The reasons for slow commercial production mav be
summed up in terms nf institutional constraints related to land
use, uncertaintv relative to government policies, technical
constraints related to rehabhilitation of abandoned lands, and
social instability in some areas. These factors are discussed in
terms of how this project can reduce these obstacles and
constraints.

(1) Institutional Land Use Constraint: Much of the abandoned
and underutilized lands for commercial production, including
the St. Catherine region, has bheen tied un in government owned
and overated sugar cane estates. With the world orice of
sugar below historical costs of production, exceot for a few
protected markets of limited velumes, marginal suaar lands
have heen taken out of production and certain related
infrastructure has been allowed to deteriorate. Tt has only
teen recently, however, that such lands have heen made
available bhv government to the private sector For production
of alternative crons. Much of the agovernment's Crop
Diversification Program for commercial oroduction is aeared to
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utilization of these former sugar estates. This project makes
such lands available for commercial crop production, including
the lands in St. Catherine reaion. It also provides for
investments required to facilitate onroductive amployment of
the lanAd.

(2) Government Policies: Government policies that intervene
in the operation of a market economv are generally viewed with
skepticism by private investors. Jamaica has a historv of
government controls, subsidies and market interventions. Tt
has only been recently that government has qiven clear signals
that, to the extent it is currently noliticallv feasihle,
reliance will he placed upon private market forces to allocate
resources amonq competing uses and users. Clear indications
of this are the recent devaluation of the Jamaican dollar,
establishment of a floating exchanae rate, initial efforts
aimed at derequlatinon (partial) of price and marketina boards,
and a freeing of aovernment held lands.

Fven thouah the government has not granted outright sale of
sugar estate lands for commercial production, a long-term
bankable land lease of forty-nine vears has heen approved and
conditions of the lease are well soecified.

Although it can never be assured that aovernment will not
intervene, indications are that the current administration is
seeking to assure investors that decisions should he based on
results of a market driven economv. Thus, results of the
investment analvsis For crop diversification orojects should
be based as much as nossible on expected conditions of a
market economy. If the expected rate of return on such
projects is high then the probabilitv of success of the
diversification program is high. To the extent that input and
output prices reflect the ooportunitv cost of the resources
consumed, the private vrofitability of individual investment
projects coincides with their social value.

This USAID nroject is oroviding technical assistance to Aqro
21 for nurvoses of evaluating crop diversification projects.
However, there is a relatively short history of the current
free market policies. TInvestors may still be skeptical. FRven
in the case of cropos for which the rate of return on
successful ventures is exceptionallv hiah, uncertvainty about
the durability of present aovernment policy may result in
slower resnonse from investors than could be exnected on the
basis of pro forma projections alone. Thus the government's
expectations for 1985785 performance under the nroject mav he
unduly optimistic. Tt is impertant therafore, to anticipate
this possibility ani to avoid premature judqgement of the
project's success or changes in approach.

)
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(3) Technical Constraints: Much of the abandoned land has
been out of production for some vears and infrastructure has
been allowed to deteriorate. Apparent underutilization of
lands, as measured by low yields and production c¢f low value
crops, has not been sufficiently analyzed as to the reasons
for low productivity. Many of these lands are not accessible
by private individuals, as usuallv occurs in a land or real
estate market, to identify the factors contributing to low
oroductivity or what it will take to rehahilitate the
infrastructure. Hence, the investor is unsure of the cost of
oroduction and the potential for profit. 1In effect,
therefore, there is a relativelvy high cost associated with the
collection of the information upon which private investment
decisions are made. This factcr may be expected to slow
investor resononse.

This USAID project provides Agro 21 witnh technical assistance
resources to assess production constraints and to determine
costs of land and water rehabilitation. 1Tt further nrovides
financina for small infrastructure projects.

(4) Social Stability: Land is beinag divested from previous
management (government) to new management (private sector);:
from previous land utilization (sugar cane production) to new
utilization (market determined crops); and from previous
management-~labor relationships (government management and
sugar workers union) to new management-labor relationships
(private sector management and private labor markets). Any
one of these factors can tear at the local social fabric.
Agricultural investors are wary of anv social instability and
will be hesitant to make long term commitments until they are
satisfied that they can reasonably accurately predict elements
of social behavoir relevant to their investments. The social
analysis of this project addresses these concerns and the
proposed Agro 21 solutions to the problem. Choice of area in
which to implement commercial production under the total Crop
Diversification Program is highly important.

3. ECONOMIC CRITERIA:

The Croo Diversification Program is most likelv to succeed if it
~an be shown that this program is a profitable use of Jamaica's
scarce resources. That is, investments in crop diversification
projects must show an expected economic rate of return equal to or
areater than comparable opportunities without any direact or
indirect subsidies from agovernment. Investments in orojects thak
are influenced by aovernment subsidies and market intecrventions
are less likely to succeed in the long-term hecause of the
uncertainties government volicies themselves interject into the
market economy. This is because subsidies mav he withdrawn or
Aifferen: market interventions may occur.
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production, and (2) phased development of off-site infrastructure
projects for water delivery and area development. The procedure
for carrying out the strategy is presented in this section. An
example is then given for the Bernard Lodge project with a brief
project description, identification of the infrastructure
component and a financial and economic analysis of the project.

A. Procedure:

The demand for land drives the on-site infrastructure development
component. This is the essence of the investor (market) driven
model. On-site infrastructure development is only for purposes of
stimulating the demand for land in the St. Catherine region. A
potential investor approaches Agro 21 with a need for land that
correlates well with the resource structure at St, Catherine.
However, certain on-site infrastructure development is necessarv
hbefore the investor is willing to commit. Feasibilitv studies and
on-site infrastructure financing can bhe met from project Funds if
requested by the investor.

The procedural steos for implementing on-site infrastructure
development obroijects are a combination of the following:

(1) Proposal solicitation - an investor requesting land
presents a proposal to Agro 21 containing a farm plan plus any
requests for on-site infrastructure development.

(2) Proposal review - criteria developed by Agro 21 are used
to select and/or prioritize proposals.

(3) Engineering study - if on-site infrastructure is
requested, Agro 21 either completes the engineering study
internally or contracts for studv completion.

(4) Economic evaluation - if on-site infrastructure is
requested, Agro 21 completes a project prefeasibilitv based on
the farm plan and the engineering study.

(5) Construction bids - local cost financing procedures will
be used to solicit construction bids for on-site
infrastructure develonment hased on the engineering studv.

() AID appbroval - if USAID is requested to fund the on-site
infrastructure development costs, approval is solicited and
ohtained,

(7) Lease aqreement negotiated - Aaro 21 neqotiates the lease
agreement with the investor,.
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(8) On-site infrastructure construction - once the contractor
has been selected, AID approval obtained and the lease
agreement negotiated, construction is commenced and completed.

(9) Production start-up - Agro 21 turns the land over to the
investor to start production.

Although the procedural steps appear onerous, in realitv the
system should work in an expeditious manner. The system is
investor driven but removes much of the uncertainty investors have
concerning actual costs of puttina land back into production.

Much of the Rio Cobre water delivery system has been allowed to
deteriorate. The technical analysis shows the proposed phased
development of the system in terms of where and how water is to be
supplied to brina back into oroduction the next unit of land. The
proposed phased development is preliminary at this time and
additional technical information will be developed as the proposed
plan is constructed. However, the first 4,400 acre tract of land
to be rehabilitated has bheen identified and the off-site common
costs of development determined. There may also be off-site costs
associated with area development such as improved access roads and
electrical service. These off-site costs may also he financed
through the project. Off-site infrastructure costs are recovered
through service charges as in the case for water and electricity,
or throuah capitalized add-ons to land rent as in the case for
improved access roads.

The procedural stens for implementing off-site infrastructure
projects are a combination of the followina:

(1) Project identification - the first few off-site
infrastructure projects have alreadv been identified by

Agro 21 and are contained in the technical analysis.
Additional projects will be identified as the proposed water
plan for the Rio Cobre basin is developed,

(2) Engineering studv - Agro 21 will complete the engineering
study 1n-house or will contract for studv completion.

(3) Economic evaluation - Agro 2l will complete the economic
evaluation of feasibility of the project based on engineering
estimates and the estimated marginal value product of water
supplied.

(4) Construction bids - local cost financina procedures will
hbe used to oubtain construction biAds.

(5) AID approval - if USAID is requested to finance off-gite
infrastructure projects,plan is submited to USAID for aporoval.
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(6) Contracting - standard procedures will be used to
contract for construction of off-site infrastructure projects.

(7) Project construction - Once contracting has been
completed, monitoring and supervising project construction is
turned over to the appropriate implementing agency.

It is not anticipated that this project will finance all off-site
land and water infrastructure projects. Rather, the current
nroject will fund about US$9.3 million of small infrastructure
projects as needed to serve investor proposals. As the water plan
for the Rio fobre watershed is further develooed, Aqro 21 will
obtain additional funding from other sources to implement parts of
the broader more extensive river basin development. However, this
project is uraently needed to start the process of rehabilitating
canals and impbroving the water delivery system for high priority

needs,

B. Application to Bernard Lodge:

(1) Project Description: Bernard Lodge is the proposed site
for an investment companv interested in producing winter
vegetables for export in rotation with Soya and/or maize. The
parcel selected has about 920 acres gross (800 acres net) and
is located in close proximity to the Kingston/Spanish Town
Highway. 1Tt is 12 miles from the City of Kinaston, 10 miles
from the AMC facility which houses cold rooms and packing
facilities, 1 mile from the port, and 17 miles from the sova
Processing plant operated by Jamaica Sova Products Industries

Ltd.

The investment company is made up of three parties: (1) A U.S.
investor that is an experienced agricultural company and will
provide management services, and (2) two Jamaican investors
that have no agricultural experience. Organization of the
investment company is contained in the proposal.

Financina of the project is from various sources. The three
investors brina J$3,000,000 equity capital. A five vear loan
is to be sought from the Trafalgar Development Bank for
J$3,750,000 at 20 percent annual interest with semi-annual
repayments of principal. An overdraft facilitv of abhout
J$5,000,000 is proposed at 30 percent annual interest and
Adeposits earn interest at 20 percent. Loan securitv for tne
overdraft facility is a pledqe of new machinery and aquipment
totalling J$6,895,350 as well as accounks receivable. The
medium term loan is secured by the leased lands with a
"capitalized" value of J$3,733,000. The naid in equity of
J$3,000,000 and the Trafalgar five vear loan of J$3,750,000,
totalling J$6,750,000 is used to purchase farm and irrigation
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equipment totalling some J$6,895,350. The equipment has an
expected life of 10 years.

The farm plan shows the following rotation:

Winter period: Sweet peppers 240 acres
Cucumber 240 arres
Cantaloupe 80 acres
Snap beans 120 acres
Zucchini 120 acres
Summer Period: Maize 400 acres
Soya beans 400 acres.

The winter vegetables are harvested manually whereas the row
crops are highly mechanized. Employment will be provided for
ahout 100 permanent emplovees and some 3,000 secasonal workers
during the winter vegetable harvesting period.

(2) Infrastructure: Rehabilitation of six wells located on
the site will take place as an on-site infrastructure nroject
at an estimated cost of J%$1,300,000. This cost will he
recovered from a rent add-on and is equal to the amortized
cost at the market rate of interest and over the expected life
of the capital equivpment.

An additional off-site infrastructure project for canal
clearing and road and drainage work is proposed at a cost of
J$1,300,000. This benefits more than the current rzarcel and
these costs are recovered from water charges.

(3) Financial Analysis: Part of the financial analysis
contained in the Bernard Lodge proposal is reproduced in Table
1 in the form of a three year profit/(loss) projections
statement. It was assumed that an additional 800 acres were
added in the tnird year of the project.

This had a dramatic effect on gross sales and net orrfit.
Individual items in the profit (loss) projections are
explained by footnotes to the table. Price of winter
vegetables is the average for the last five vears. Errors in
the original proposal are corrected as much as the availahle
data allow.
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Bernard Lodge Crop Diversification Project

Three Year Profit/(Loss)

I'TEM

(J$)

YEAR 1

Projections.

YEAR 2

YEAR 3

Gross Sales 28/

Less 1.8. Deductions B/
Commissions (12%)
Florida Charges (6.82%)
Suh-total

Net Sales

Less Direct Costs &/

Operational Production
Costs &

Packing/Grading Cost
Ocean Freiaght
Local Transport
Depreciation &/

Total Direct Costs

Gross Profit

Less Indirect Costs £/

Management & Super-
vision 3

U.S. Management Costh/
Statutory Deductionsil/
Overhead Expenses 1
Land Rental k/
Interest Payments 14
Overdraft Interest M
Contingencies N/

Total Indirect Costs

Net Profit B/Interest Income
Interest Income
MNMet Profit A/Interest Income

23,523,400

2,636,568
1,498,450

4,135,018

19,388,382

23,993,868

2,689,299
1,528,419

4,217,718

19,776,150

4,392,000 4,611,600
3,745,500 3,932,775
3,719,100 3,905,055
187,550 196,928
689,535 689,535
12,733,685 13,335,893
6,654,697 6,440,257
318,000 333,900
749,100 764,082
36,240 38,052
168,000 176,400
575,000 575,000
687,500 637,500
873,372 436,663
672,347 711,998
4,079,559 3,673,595
2,575,138 2,776,662
23,333 130,000
2,598,471 2,896,662

48,947,491

5,486,171
3,117,974

8,604,145

40,343,344

9,684,360
8,258,828
8,200,616
413,548
689,535

27,245,887

13,096,459

525,893
1,558,727
59,933
277,830
1,150,000
487,500

0
1,454,508

5,514,391

7,582,068
250,000

7,832,068
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Footnotes to Table 1

a/ Gross Sales

Units/ 1bs/ Price/ Gross Revenue (US$)
Crop (Winter) Acreage Acre Unit Unit (US$) Per Acre Total
Sweet peppers 240 500 28 16.50 8,250 1,980,000
Cucumbers 240 300 52 12.50 3,750 900,00n
Cantaloupe 80 300 45 14.00 4,200 336,000
Snap beans 120 170 28 17.00 2,890 346,800
Zuccini 120 300 50 12.00 3,A00 432,000
Total 00 3,994,800

Tons/ Price/ Gross Revenue (J$)
Crop (Summer) Acreage Acre Ton (J$) Per Acre Total
Maize 400 2.8 820 2,296 918,400
Sova bean 4G 1.1 1,440 1,584 633,600

800 1,552,000

Sales were assumed to increase by 2% per annum. An additional 800
acres were assumed to be added in vear three. Exchange rate:
US$1.00=J%$5.50. Price per unit of Winter Vegetables is 1U.S. Market
News average over 5 vyears.

Year 1 Year 2 Year 3
Winter crop (J$%) 21,971,400 22,410,828 45,718,089
Summer Crop (J$) 1,552,000 1,583,040 3,229,402
Total 23,523,400 23,993,868 48,947,491

These results differ slightlv from what is recorded in the
profit/(loss) projections of the original proposal.

b/ U.S. Deductions. Errors were corrected in the original
proposal.

¢/ Direct Cost. Assumed to increase bv 5% per annum for all but
the depreciation costs.
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Footnotes to Table 1 (cont.)

d/ Operational Production Costs.

Gross Revenue Net Revenue

Crop Cost/Acre (J$) Per Acre (J$) Per Acre (J%)
Sweet pepper 5,500 45,375 39,875
Cucumber 4,675 20,625 15,950
Canteloupe 4,400 23,100 18,700
Snap heans 2,750 15,895 13,145
Zuccini 3,300 19,800 16,500
Soya heans 895 2,296 1,401
Maize 1,285 1,584 2949
Source: Agro 21
Operational
Cost of Prod. Year 1 Year 2 Year 3
Winter crop (J$) 3,520,000 3,696,000 7,761,600
Summer crop (J$) 872,000 915,600 1,922,760

Total 4,392,000 4,611,600 9,684,360

Errors were corrected in the originai proposal. Variable
production costs are assumed to increase § percent annually for the
first three years.

e/ Depreciation. Capital expenditure on machinery and equipment
is J$6,895,350. Depreciation is assumed equal to 10 percent
on a ten vear life, and no salvaae value.

£/ Indirect Costs. Assumed to increase by 5% per annum except
for U.S. Management Cost which is 2%, land rent which remains
at the negotiated rate, and interest pavments which are at
fixed rates on outstanding halances.

g/ Management Supervision. 1In year 3 it was assumed that the
cost for 1,600 acres would be 1.5 times the cost for 800
acres.,

h/ U.S5. Management Cost. Assumed to increase by 2% per annum

and the third year is double the second year as additional
land is used,.

i/ Statutory Deductions. Calculated at 7% of labor and
management and supervisory cost.

i/ Overhead Expenses. Calculated at J$210 per acre, per annum
and includes telephone/telex, office expenses, insurance,
etc. Year 3 cost is 1.5 times year 2.
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k/ Land Rental

Base rent - 10% of valuation
(J$3,733,000 valuation) J$406/acre/annum

Additional Rent - based on cost
of on-site infrastructure and
prorated over the 920 acres,
given a pay-back period of
25 years at 15%.
(J$1,300,000x 0.1.54699) J$219/acre/annum

Total J$625/acre/annum
This was corrected from the original.

1/ Interest Pavments. Interest on medium term loan at 20% DR
annum, calculated on a reducing bhalance of principal.

m/ Overdraft Interest. Interest on overdraft is at 30% per
annum,
n/ Contingencies. A contingency of 5% on all inputs except

interest and principal pavments.

Gross sales are projected to increase at an annual rate of 2% for
the first three years, reflecting yield and oproductivitv increases
and not changes in prices. DNirect and indiract costs related to
increased volume of output such as operational oroduction cost,
packing/grading cost, ocean freight, local transoortation,
management and supervision, statutorv deductions, overhead
expenses, and contingencies are projected to increase at a 5% rate
for the first three yrars. The data thus are presented in constant
orices and not current prices that may ceflect changes in prices
dAue to inflation.

Adding the additional 800 acres during the third vear increases
provortionally gross sales and variable costs associated with
production. Depreciation remains the same since no additional
capital expenditure on machinery and equipment is necessary for the
additional 800 acres. Local management and supervision was assumed
to increase by 1.5 times with the additional 800 acres but [.S.
management cost was assumed to iacrease by a factor of 2.0. No
rationale was given for the difference. BRase rent and the add-on
rent were assumed to increase proportionallvy on a per acre basis.
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A summary of the financial analysis for the investment company can
be interpreted from the following:

Year 1 Year 2 Year 3

Net Profit A/Interest Income (J$) 2,598,471 2,896,662 7,832,068

Taxes - - -
Net Profit A/Taxes (J$) 2,598,471 2,896,662 7,832,068
Return on Sales 11% 12% 16%
Return on Total Capital

Excluding Land 38% 42% 114%
Return on Investor Equity 87% 97% 261%

In summary, results of the proposal for the Bernard Lodge project
appears very favorable to the private investment company. Return
on total capital excluding land is projected at 38 percent or

more. Return on investor equity is projected at 87 percent or
more. Major reasons associated with the high return on equity
are: (1) investors are contributing only about 44 percen® of

total investment in equipment and machinery, the rest coming from
loan proceeds; (2) land is charged as an annual rent with the
investors contributing none of the capitalized value; and (3)
on-site infrastructure improvements are charged as an add-on to
annual rent with the investors contributina none of the investment
costs. The full investment and capitalized costs are the
following:

(.7%)
Machinerv & Equipment 6,895,350
Land Valuation 3,733,000
On-site Infrastructure 1,300,000
Total 11,928,350
Investors Equitv 3,000,000

Thus, investors are contributing only about 25 percent of the
total capitalized costs of the project.

Winter vegetables show a very favorable net revenue per acre (see

footnote d/ of Tahle 1). The return to management, land, capital,
and risk ranges from J$13,145 per acre for snap beans to J$39,975

for sweel pepoers., The total foreign exchange earnings range from
J$19,388,382 in year one to J$40,343,346 Ffor year three.
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(4) Economic Analysis: The financial analysis presents the
viewpoint of the investment company and by any measurement the
result is very favorable. The economic analysis views the Bernard
Lodge project from society's viewpoint. However, current market
output and input prices can generally be interpreted as the social
opportunity costs of those outputs and inputs. Hence, much of the
financial analysis also pertains to the economic analysis.
Nevertheless, to reflect certain external costs (off-site
infrastructure) and to correct for what appears to be below-maket
pricing of publicly owned inputs (land), some modifications are
made in determining the economic rate of return.

The net incremental benefit of the Bernard Lodge Crop
Diversification Project is presented in Table 2 for a 25 vear
period. Most of the benefit and cost data are taken from the
financial analysis in Table 1. Gross benefits are equal to gross
sales less deductions for marketing commissions and charges in the
U.S. The same assumptions of the financial analysis applies:

(1) the project starts with 800 producing acres in year one and
increases by an additional 800 acres in year three; (2) sales
increase by 2 percent per year up to year three and then hold
constant for the rest of the period; and (3) marketing commission
and charges are a certain percent of winter vegetable sales.

Capital expenditures include equipment and machinery, on-site
infrastructure and proportional off-site infrastructure.

Equipment and machinery has a length of life of 10 years and hence
it is replaced in years 11 and 21. On-site infrastructure of the
rehabilitation of wells takes place in year one. Off-site
infrastructure is assigned to Bernard Lodge in a proportional
amount as shown in footnote d/ of Table 2 and is assumed to be
comnitted in year 3. A pro rata share of off-site infrastructure
costs are allocated directly as capital costs to the project,
Finally, land rent is increased from 10 percent to 20 percent of
its market value to reflect the opportunity cost to the government
of holding wealth in the form of land rather than retiring debt.
This land rent is taken as the alternative to the project,

Production and selling costs and management and overhead are taken
from the financial analysis. Most of these costs are assumed to
increase bv 5 percent annualy from year one to year three and then
hold constant for the remaining years.
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Table 2

Net Incremental Benefit to the
Bernard Lodge Crop Diversification Project

Gross Annual Sales &/
Winter Vegetables
Domestic Crops

Less 0UJ.S. Deductions
Commissions (12%)
Florida Charges (6.8%)

Total Inflow

Capital Expenditures
Equip. & Mach.b/
On-site Infrast. &/
Off-site Infrast., 4/

Prod. & Selling Cost &/
Production
Packing/Grading
Ocean Freight
L.ocal Transp.

Mgt. & overheadf/
Local Mgt. & Sup.
U.S5. Magt.
Statutory Deduct,
Overhead
Contingencies

Total Outflow

Alternative to Project 9/

Met Benefit D/

(J$000)
Yr 1 Yr 2 Yr 3 Yrs 4-10 Yr 11
Inflow (Gross Benefit)

21,971 22,411 45,718 45,718 45,718
1,552 1,583 3,229 3,229 3,229
2,637 2,689 5,486 5,486 5,486
1,498 1,528 3,118 3,118 3,118

19,388 19,777 40,343 40,343 40,343

Outflow (Gross Cost)
6,895 6,895
1,300
1,300 1,983
4,392 4,612 9,684 9,684 9,684
3,746 3,933 8,259 8,259 8,259
3,719 3,905 8,201 8,201 8,201
188 197 413 413 413
318 334 526 526 526
749 764 1,559 1,559 1,559
36 38 60 60 60
168 176 278 278 278
672 112 1,455 1,455 1,455
23,483 14,671 32,418 30,435 37,330
747 747 1,494 1,494 1,494
Net Incremental Benefit
(4,842) 4,359 6,528 8,511 1,616
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Net Incremental Benefit to the
Bernard Lodge Crop Diversification Project

Gross Salesg a/
Winter Vegetabhles
Domestic Crops

Less 1UJ.S. Deductions
Commissions (12%)
Florida Charges (6.8%)

Total Inflow

Capital Expend.
Equip. & Mach.b/
On-site Infrast.
On-site Infrast.

c/

Prod. & Sellina Cost 2/
Production
Packina/Grading
Ocean Freight
Local Transp.

Mgt. & Overheadf/
Local Mgt. & Sup.
U.S. Mgt. 2%
Statutory Deduct.
Overhead
Contingencies

Total Outflow

Alternative to Project 3/

Net Renefit h/

(J$000)
Yr 12-20 Yr 21 Yrs 22-25 Yr 26
Inflow (Gross Benefit)
45,718 45,718 45,718
3,229 3,229 3,229
5,486 5,486 5,486
3,118 3,118 3,11R
40,343 40,343

40,343

Outflow (Gross Cost)

6,895 (3,448)
9,684 9,684 9,A84
8,259 8,259 8,259
8,201 8,201 8,201
413 413 413
526 526 526
1,559 1,559 1,559
650 60 60
278 278 278
1,455 1,455 1,455

30,435 37,330 30,435  (3,448)
1,397 1,397 1,397

Net Incremental Benefit

8,511 1,616

8,511 3,448
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Footnotes to Table 2

Gross Sales. Sales for years one and two assumne 800 acres and
year three 1,600 acres of crops in production. Sales are
assumed to increase 2% per annum up to year three and then
hold constant.

Equipment and Machinery. Equipment and machinery life is 10
years. Hence, replacement occurs in years 11 and 21 with a
salvage value for end of project at 25 years,

On-site Infrastructure. Instead of an add-on rent, on-site
infrastructure is shown for year one and with a 25 year length
of life. Leasee is responsible for maintenance.

Off-site Infrastructure. Off-site infrastructure is viewed as
being recovered from services and water rates., However, it is
assumed for the economic analysis that these charges will not
be recaptured in increased rates but are more like subsidies
to producers. This is consistent with information that water
rates are greatly subsidized. Therefore, a prorata investment
cost is charged to the Bernard Lodge project on the basis of
common infrastructure:

Common Road & Drainage Costs J$2,700,000
Common Water Development Costs 5,700,000
TOTAL J$8,400,000

Cost per acre is J$1,909 for the total of 4,400 acres.

Bernard Lcdge project cost is equal to J$3,283,480 for a total
of 1,720 acres (920 plus 800). This is assumed to he paid out
as J$1,300,000 in the first year and J$1,983,430 in the third
year.

Production and Selling Cost. These costs are assumed to
increase at an annual rate of 5% up to year 3 and then hold
constant in real terms.

Management and Overhead. All costs are assumed to increase at
an annual rate of 5% except U.S. management which is assumed
to increase at 2% up to year three and then hold constant in
real terms.
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Footnotes to Table 2 (cont)

g/ Alternative to Project. The alternative to the Bernard Lodge
crop diversification project is assumed to be foregone base
land rent equal to the captitalized value of unimproved land,
At a 20% market rate of return this is equal to:

Year Acres Base Rent/Acre (J$) Total Base Rent (J$)
1-2 920 812 747,040
3-25 1,720 812 1,396,640
h/ Net Benefit. The present value of net incremental benefit

at 15% discount rate is the following:

Net Incremental D.F. Present Value

Year Benefit (J$000) 15% _15% (J$1,000)
1 (4,842) 0.86975 (4,211)
2 4,359 0.75614 3,296
3 6,528 0.65752 -4,292
4-10 8,511 2.73555 23,282
11 1,616 0.21494 347
12-20 8,511 1.02562 8,729
21 1,616 0.05313 86
22-25 8,511 0.15169 1,291
26 3,448 0.02642 91
TOTAL 37,203

The economic rate of return of the net incremental benefit is over
50 percent indicating the Bernard Lodge project proposal should
make a significant economic return tc all resources used in the
project. With the high value export crops shown in the current
proposal it is not unrealistic to expect a very high economic rate
of return,

C. Aggregate Program Fffects:

The aggregate program effects are not possible to determine at
this time. Full development of the land and water resources have
not been totally specified nor have the necessary engineering
studies been completed, As the demand for land increases in the
St. Catherine region, additional increments of the project area
will be analyzed for costs of rehabilitating the land and water
resources, These costs will be first compared against cost of
obtaining land on the private real estate market and once those
sources are exhausted, then the costs of rehabilitating lands
previously in sugar cane will be evaluated against the benafits
gained from increased production.

A
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Because of the incremental nature of the Agro 21 model, it is
important that the water development plan be completed early in
the stage of determining a land utilization plan. 1In fact, these
processes are already well advanced within Agro 21 and the
Ministry of Agriculture.

Table 3
Estimated Infrastructure Costs for

Incremental Land and Water Resources,
St. Catherine Plains

Infrastructure Cunulative Cumulative

Incremental Cost Per Land Base Iinfrastructure
Land Base (Acres) Acre (J$) (Acres) Costs (J$1,000)

5,000 2,070 5,000 10,350

5,000 2,890 10,000 24,800

5,000 3,332 15,000 41,460

5,000 3,417 20,000 58,545

5,000 3,547 25,000 76,280

5,000 3,962 30,000 96,090

4,900 6,574 34,900 128,300

Source: Agro 21

The last 4,900 acres is developed at an infrastructure cost of
J$6,574 per acre, The total infrastructure cost to benefit 35,000
acres would J$128,300,000 as estimated by Agro 21. (However, the
immediate project does not envision developing infrastructure to
service 35,000 acres).

The marginal benefit curve MB measurs the marginal reveruue received
from each unit (acre) of land in the project area. If it can be
assumed that the total project area is small relative to the market
being served then the MB curve is a horizontal line, However, if
the size of the project area is sufficient to influence market
price received for project output then the MB curve is downward
sloping and the more area developed th2 lower is the marginal
revenue received from each unit of land, The optimum level of
project development is where the marginal benefit is equal to the
marginal cost,
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The above discussion is an analytical answer but with a real world
solution in the Crop Diversification Program for the St. Catherine
region, Each incremental project brought forward by a potential
investor will be analyzed relative to its marginal benefit and
marignal cost. If the present value of the marginal benefit is
greater than the marginal cost at a discount rate equal to the
opportunity cost of capital (say 15 percent) then Agro 21 should
proceed with negotiating a lease agreement with the investor.

5. WATER RESOURCE DEVELOPMENT

The previous section on small infrastructure projects approaches
the St. Catherine Plains development from the perspective of joint
development of the land and water resources. This is the way Agro
21 has approached the problem and the way the original PID
presented the problem. The assumption associated with this
approach is that land and water are jointly the most scarce
resource in the region. The strategy then is to search for land
wit* the lowest opportunity cost and then determine the least cost
(time and cash outlay) way of bringing water to the land. 1In this
case, abandoned government land has the lowest opportunity cost
(zero) and the Bernard Lodge - Caymanas area represents the least
cost land and water resource project,

The Israeli study (the Feasibility of Water Supply Extension in the
Lower Rio Cobre System by Various Means) uses an alternative
approach. Their analysis assumes water is the most scarce
resource. This is a justifiable assumption since:

{1) unutilized and underutilized land is available and hence
land can hardly be assumed scarce for the region and

(2) the current demand for water is greater than the supply
of water at the price being charged for water or at the
apparent cost of increasing the water supply.

Their analysis then proceeds to lay out alternative ways of
increasing water supply. The study, however, does not provide ways
for allocating the existing or new supplies of water among
competing uses. In fact, one source of new supply is at a cost
lower than the assumed marginal product wvalue (MPV) of water
applied to sugar cane production., It is thus conceivable that
additional water could be allocated for expansion of sugar cane
production which is diametrically opposite of the proposed Crop
Diversification Program. The study does point out, however, that
water currently used for sugar cane production represents the
largest supply of water available at the second lowest cost for use
in crops with a higher MPV for water than exists for sugar care.

‘A
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A third alternative to the development of the St. Catherine Plains
region is based on another set of assumptions and the results
appear to be consistent with the Agro 21 and early PID results.
This alternative assumes the allocation of water in the short-run
is fairly rigid because of the need to maintain political and
social stability in the region and for the country as a whole.
Social instability was identified earlier as a potential obstacle
to increased commercial production of non-traditional export

crops. It 1is more realistic to consider divestment of currently
producing sugar lands after the benefits of higher value crops such
as winter vegetables have been experienced in the region.
Therefore, a search of the land and water resource combination that
is least cost and least disruptive to the current social and
political system appears to be closer to the Agro 21 model. That
is, early stages of development of the region focuses on bringing
water to the abandoned an. unused lands first.

The following analysis tries to reconcile apparent differences
between the Agro 21 approach and the proposed Israeli approach.
First, a brief reiteration on the MPV of water applied to various
crops in the St. Catherine region is given. Second, the marginal
cost of supplying increments of water are presented as per the
Israeli report and, third, application is made to the Agro 21
alternative,

A. Marginal Product Value (MPV) of Water:

The Israeli report presents data on the MPV of water for a number
of crops. The MPV of water is interpreted as the amount that can
be paid for water in application to a particular crop and just
break even. This data is presented in table 4 in descending order
of MPV., The source of the data is the RPPD (Rural Physical
Planning Division of the Ministry of Agriculture) and is dated
NMovember, 1984 with updates to March 25, 1985. The relative
magnitudes of the data are of most importance.

Ornamental horticulture crops have the highest expected MPV of
water., High value vegetable crops such as peppers have an MPV of
US$0.63 to US$N.82 per cubic meter (m3) of water. Tomato and
cucumber have MPV's of US$0.37 and US$0.32, respectively.
Vegetables as an aggregate have an MPV of about US$0.25,

Domestic food and feed crops have the following MPV's: red peas,
US$0.28; maize, US$0.14; sorghum, US$0.08; cassava, US$0.05; and
rice, US$0.02. Sugar cane and fish ponds have an MPV of US$0.03.

In summary, high value vegetable crops can pay a considerable
amount to assure an adeguate supply of water. Vegetables in
rotation with most food and feed crops could pay US$0.10 to US$n.24
per m3 or more for water and s.ill show a profit. Sugar cane,

fish ponds and rice need lots of water at very low prices to break
even,



Table 4

Marginal Product Value of Water

by C-op,

Jamaica, November 1984

Crops Cost of prod. Yield per Farr gate Net Income HNumber Net Income Gross 1irrigqg.
per acre per acre/crop price per acre of crops per ha consump. MPV MPV
crop (J$) (lbs) ~J$/1b. per crop per year per year(J$) m3/ha/yr J$/m3  US$/m3
2 b c d e f g h i 3
(c*d)-b e*f*2. 47 g/h i/4
1. Horticulture 99,218 222,843 1.00 123,625 1.0 305,354 1,192 256.17 64.04
2. Carrot 2,386 8,000 0.80 4,014 3.0 29,744 8,430 3.53 0.88
3. Sweet Pepper 2,761 10,000 1.40 11,239 1.0 27,760 8,430 3.29 0.82
4. Hot Pepper 2,457 10,000 1.10 8,543 1.0 21,100 8,430 2.50 0.63
S. Pak Choi 2,763 8,000 0.65 2,437 3.0 18,057 8,430 2.14 0.54
6. Sweet Potato 2,105 10,000 0.46 2,495 2.0 12,323 6,100 2.02 0.51
7. Tomato 3,718 10,000 0.54 1,682 3.0 12,463 8,430 1.48 0.37
8. Pumkin 1,592 8,000 0.50 2,408 2.0 11,897 8,170 1.46 0.36
9. Cucumber 1,724 9,000 0.35 1,426 3.0 10,569 8,170 1.29 0.32
10. Red Pea 1,404 800 3.55 1,436 2.0 7,096 6,300 1.13 0.28
11. Ccallaloo 2,369 10,000 0.35 1,130 3.0 8,378 8,430 0.99 0.25
12. Vegetables 2,858 8,333 0.45 892 2.0 4,406 4,540 0.97 0.24
13. Tobacco 3,051 1,400 2.67 687 1.5 2,545 3,430 0.74 0.19
14. Corn 1,341 2,500 0.70 409 2.0 2,021 3,700 0.55 0.14
15. Sorghunm 616 3,000 0.30 284 2.0 1,403 4,600 0.30 0.08
16. Cassava (tons) 300 375 4.25 1,294 1.0 2,196 15,690 0.20 0.05
l7a Fish Ponds 3.5 €,005 58,000 0.10 0.03
17b Sugar (tons) 1,000 30 68.00 1,040 1.0 2,569 21,990 0.12 0.03
18. Rice 1,068 3,000 ¢.50 432 2.0 2,134 33,820 0.06 0.02
Source: RPPD
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B. Marqginal Cost of Water Supplv Increments:

The Israeli report estimates that about 11,500 hectares (28,405
acres) are irrigated with a demand for about 200 mcm/vr (averaqge
vear) of which about 173 mcm/yr represents Rio Cobre system demand
and the rest is from local underground aquifers. During a Adrv
vear the Rio col:e system demand increases to 221 mcm/vr. The
current canal svstem is able to supvly less than 75 percent of the
svstem demand because of deterioration of capacity.

The increments to water supply and the corresponding marginal
costs contained in the Israeli report are presented in table 5.
These results indicate a cost of less than US$0.007 for expanding
supply of water by 36 mcm/vr. An additional 10 mcm/yr can be
added for about US$0.031 and another 5 mcm/vr for US$0.061.

This compares with a cost of US$0.063 from supplving water from
additional wells. The current amount of water supplied from wells
is estimated at 26 mcm/yr with an estimated safe vield for the
region of about 80 mcm/vr.

AV
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Table 5
Cost of Water Supply Increments
for Rio Cobre System

Water Contribution

per mean year Total Cost of

Supply Addition ncm/yr Water US$ per m3_
1. Canal capacity

extended from

10 mem/m to 12 mcm/m 20 0.0053
2. Canal capacity

extended from

12 mem/m to 14 mcem/m 16 0.0067
3. Canal capacity

extended from

14 mem/m to 16 mcm/m 10 0.0314

4. Canal capacity extended
from 16 mem/m to

18 mcm/m 5 0.

5. Canal capacity extended
from 18 mcm/m to

20 mcm/m 1 0.
6. Surface diversion 2 0.
7. Additional wells 0.12 0.
8. Cumberland Pen relift 12 0.

0607

3034
3662
0634
0233

Source: 1Israeli report.

The proposed short-term solution by Agro 21 to part
deficit problem is the relift station at Cumberland
alternative as estimated in the Israeli report adds
12 mem/yr at a cost of US$0.0233 per m3.

C. Application to Agro 21:

Although the Cumberland Pen relift is not the least
alternative it is perhaps the best strategy for the
the following reasons:

of the water
Pen. This
about

cost
short-run for
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(1) It provides water at the site where some 4,° ;5 of
land is immediately available for crop diversification,

(2) It potentially can provide the water a year or more
sooner than if the Bernard Lodge - Caymanas region nust
wait for extension of the canal capacity.

(3) The fact that the relift station makes 12 mcm/yr of water
available down the canal means more water is available
fEor distribution up the canal in areas such as Bushy Park
and others.

(4) The cost of the water at US$0.0233 is well within the
range of what can be paid for from the production of
vegetabtles and domestic food and feed crops.

(5) The major cost is for power and once the canal system has
been extended in capacity to meet all demands, the relift
station can be closed with minimal loss.

(6) The limited area identified for water distribution
reduces the problem of mainteitance and management by the
Rio Cobre Irrigation System.

The Cumberland Pen relift of 12 mcm/yr should provide sufficient
water for 4,000 to 6,000 acres depending on the crop rotation.
The water supply additions of 46 mcm/yr from extending the canal
capacities from 10 mcm/yr to 16 mcm/yr should provide the
equivalent of 13,000 to 25,000 acres of additional crop land
assuming the more moderate water consumption rates of vegetables
and some domestic food and feed crops. This range is consistent
with the analysis given on infr _.ructure in section 4 above. As
additional land is taken out of sugar cane production and put into
less water intcnsive crops, even more land may be brought into
production,

6. INVESTMENT CLIMATE

The advantages of agricultural and related investiments have been
discussed in general terms in other parts of the technical
analysis. In the final analysis, however, an assessment of the
business climate should be reflected in what investors are
currently doing. It is this result that appears discouraging to
the overall effort of Agro 21. It must be remembered, however,
that agricultural development is a long-term process and gaining
investor confidence is a long-term effort,

Agro 21 itself is an institution set up by the Government to
assist investors and to improve the agricultural .investment
climate. Few Caribbean and Central American countries have a
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comparable institution that is able to provide such a broad base
of technical, financial and market assistance as Agro 21. This is
why this AID institution building project is important to further
assist Agro 21 in supplying the needed expertise in assisting
agricultural investors.

The Jamaica National Investment Promotion Limited (JNIP) was
launched in July 1981 and was given the responsibhility for the
execucion of the national investment strategy. Agro 21 was
laurniched in the last half of 1983 as the agency JNIP looked to
"for the country to begin to capitalize in its enormous potential
in the agribusiness sector". Data from the JNIP Annual Reports
show the following results for agriculture:

1981 1982 1983 1984* 1985 (30 June)*

Investment projects

implemented 7 31 41 39 13
Capital investment

(J$million) 17.4 75.9 27.5
Employment

Actual 925 641

Potential 403 7,063 1,264

* Unpublished data

The JNIP Annual Report for 1984 is not yet available but
unpublished results would indicate no substantial change from
1983, The results for the first half of 1985 indicate a decrease
in investment projects implemented from the years 1983-84,
However, JNIP authorities indicated substantial interest from
investors during the last two months.

An encouraging result of the JNTP data is the steady growth in
local ownership of implemented projccts. For the 1981-83 period,
the percent of implemented projects with local ownership has
increased whereas the percent Jf foreign and joint venture
projects have decreased. This result is in terms only of number
of projects and is not weighted by capital investment nor
employment. It does point out, however, a potential latent demand
among Jamaican firms and individuals for investment opportunities
in agriculture and related industries.



Annex 2
E. ECONOMIC ANALYSIS
Page 29

7. SMALL-SCALE FARMER PROGRAM:

The social and small-scale farmer linkage analyses of this report
presents several alternative models for the small-scale farmer
program. These alternative models have been well thought out and
represent similar farmer organizations in other countries., The
persistence of the small-scale farmer has withstood the test of
time much better than any other land tenure structure., It would
be well for society to recognize the economic, social and
political contributions of this population segment and to
reciprocate in contriputing to their well-being.

Many small-scale farm units in Jamaica represent viable economic
units in contributing to family income in part or in total. The
Small-Scale Farmer Program in Agro 21 recognizes the contribution
small-scale farmers can play in rejuvenating the agricultural
sector, more fully utilizing land resources and contributing to
the country's income and employment objectives. The Small Scale
Farmer Program Director facilitates the process of linking the
small-scale farmer investor with land, credit, technology and
markets in the same way Agro 21 has facilitated large investors.

The division of responsibility between the Ministry of Agriculture
and Agro 21 in assisting small-scale farmer groups has tended to
fall along lines of the "mother farm" model and "all other". Agro
21 has accepted the "mother farm" model and assumes the Ministry
of Agricul.ure handles the rest. This appears to be a very
limited and perhaps a too restrictive role for Agro 21. The same
dynamics of the private sector, market (investor) driven model
used by Agro 21 in dealing with large commercial producers applies
in dealing with small producers and producer groups. The
important element is not size but private market incentives, It
has been repeatedly shown in the literature that small farmers
respond to the same price and profit incentives as large farmers.
Agro 21 should use this private market incentive in distinguishing
their responsibility relative to that of the Ministry of
Agriculture rather than limited to a "mother farm" model.

The economics of small-scale production has not been studied in
depth by this author for the St. Catherine region. However, there
is sufficient evidence to indicate there is a target group of
small-scale farmers already in the region and that production
constraints which might be removed by Agro 21 are limiting income
and employment for the region. The following are examples of this
evidence:

(1) The Small-Scale Farmer Linkage Analysis shows many
farmers in the Parish of St. Catherine, of which a
majority would be classified as small-scale farms. The
Bushy Park area alone reportedly has 2,000 farmers on
6,000 acres of which the majority could be part of a
small-scale farmer target group.
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(2) A large number of farmers in the region have experience

(3)

in the production of crops for which Agro 21 is assisting
in market studies and providing other services (pimento,
coconut, orange, grapefruit, vegetables, condiments,
cereals, fruit and dairy).

Many of the small-scale farmers already have land which
is not utilized because of water scarcity.

..
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Name L/G Date Amount Description

CIDA

Agricultural Credit Bank Loan

Hydrographic Surveys

EEC

(Water Resource for Crop Diversification)*

FAO

Strengthenin~ of the Rural Farm Family 1984-87 745,000 Rural Farm Family oriented activities including crop
production, focd production, household decision
management, income generation

Formultion of Irrigation Water Policy 9/85 Recommendtions cencerning formulation of irrigation
pricing policies

IBRD

ACB Export Crops Loan 1983 15m Sugar, bananas, Blue Mountain coffee, citrus,
coconut, ornamental horticulture, cigar tobacco, &
spices.

(Sugar Rahabilitation II)* Loan up to 30.0 m Factory and field rehabilitation to restore
viability of public sugar sector and increase
exports to fill export quotas.

IDB

ACB Small Farmer Rural Farm Credit (&IFAD) 10M IDB Funds provided to ACB for on-lending to small (2-10

10M IFAD acre) farmers through the PC system. Loans are for
5M GOJ intrastruction, production, and soil conservation,

(Sugar /Crop Diversification

(Land titling for small fa.mers)*
Agro Eusiness

*Planned

198¢-88

both on-frrm and communal

Feasibility studies 1or the upgrading of the
Clarendon Izrigation Scheme funded from
pre-investment funds. (Project may be eventually
funded by Saudi Dev Fund.)

Provides credit for medium size farmers through the
ACB and the NIBJ. Funds are for traditional
agriculture, diversification, and agro processing
faccories
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Description

IICA
(Crop Diversification of Sugar Lands)*

Farming Systems REsearch Programme

(Development of High Value Export Crops)*

Iszael

NETH

Land Resource Assessment (& USAID) Grant

Agricultural Credit 25,000
OECF

Blazk River Lnwer Morass

Saud1i1 Development Fund
Clarendon Plalns Irrigation

?Planned

Sugar Cane Lands marnignal for or in excess of that
required to meet the national demand for
non-traditional and traditional export oriented
crops; food import substitution, applying imporved
husbandry practices; increasing farm incomes and
imporving human nutrition.

Using an adaptive research ctrategy for
implementation on f=rmets' holdings as a means of
encourageing adoption for proaucing crops and
livestock capable of improving and increasing food
production
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Crop Divcrsification/Irriqation Project
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Hap 3. Crop Diversification/Irrigation Project
Land Use and Sub-activities
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