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I SUMMARY AND RECOMMENDATIONS

Grant Us§ 2,000,000
Loan 13,000,000
TOTAL us$ 15,000,000

Losn terms

. Repayment in US dollars over 20 years, including a
7-year grace period., Interes® in US dollars at #™ during the
grace period and 3% thereafter.

PROGRAM DESCRIPTION

Borrower and Implementing Agencies

The borrower will be the Government of Jamaica (GOJ). The
ijmplementing agencies will be the Ministry of Agriculture
(Min Ag), the Ministry of Public Works (Min PW), the Jamaica
Agricultural Society (JAS), and the People's Cooperative
Banks (PC Banks).

Goal, Subgoal, Purposes

The overall goal of the program is to improve the standard
of living of small hillside farmers in rural Jamaica.

The subgoal is to establish an agricultural production model
that can be replicated on small hillside farms throughout
Jamaica. This model will be based on continuous. multiple-
cropping techniques suitable for land that has been terraced
and otherwise treated with appropriate soil conservation
measures.

The specific purposes are (a) to increase agricultural production
on small hillside farms in the Pindars River and Two Meetings
watersheds; (b) to control soil erosion in the watersheds,
thereby establishing an agricultural base for the future and
increasing the supply of water for both household and agricul-
tural purposes; and (c¢) to strengthen the capability of the
human resources in the Min Ag.



Program Components

- This five-year program will establish erosion control measures
as a vehicle t6 introduce improved agricultural practices for
increased production in the Pindars River and Two Meetings
watersheds, comprising almost 30,000 acres and occupied by
25,000 persons. The project will be implemented principally

- by the Southern Region of the Min Ag ifi éonjunction with the

-Forestry Department and the Min PW. The Agricultural Extension
Service, JAS, and PC Banks will play a major role in educating
farmers and providing inputs credit, and marketing assistance.

-Substantial long-term technical assistance and training will

- be provided to carry.out the major components summarized below.

Erosion control

Erosion control activities are subdivided into three
major categories: (a) soil consgervation, including terracing,
ditching, waterways, and pastureland on about 17,700 acres;

(b) forestation on about 5,000 acres; and (c¢) engineering works,
including 22 miles of road construction/rehabilitation,

and river and stream control (check.dams and embankment
protection). “

Demonstration and training centers

Five demonstration and training centers and 50 small-
farm subcenters will be established at the beginning of the
program to promote the benefits of land terracing and of
multiple and continuous cropping techniques.

Farmer b6rganizations and services

JAS organizations, PC Banks, and cooperatives in the
project area will be provided with training and seed capital
to insure that key credit, inputs, and marketing services are
made morélgenerally available and economically beneficial.

Agricultural extension

Agricultural extension agents will assist participating
farmers individually and as groups, developing farm plans,
selecting appropriate crops and cultivation techniques, and
optimizing the use of inputs and services. These agents will
promote the services of the JAS, PC Banks, AMC, and other .

- institutions of potential benefit to the farmers.

Rural infrastructure

The GOJ will be providing rural electricity, potable
water, and housing to a portion of the farmers in the project
area to improve the quality of rural life.




Fihencial Summary

AID and GOJ resources will be allocated as follows:(all US$000):

GOJ AID Total

Erosion control 3,840 9,600 13,440
Demonstration centers 30 450 480
Farmer organizations and services 400 400
Agricultural credit 1,280 1,280
Min Ag operating expenses 4,400 4,400
Evaluation and replication 320 320
Rural infrastructure 1,380 1,380
Equipment and vehicles 1,750 1,750
Technical assistance 1,530 1,530
Training 470 470

.Contingency 270 480 750

TOTAL PROGRAM 11,200 15,000 26,200

SUMMARY FINDINGS

The project coumittee has reviewed-the technical, economic,

social, and financial aspects of the project and concludes that
the program is feasible and relevant to Jamaica's rural develop-

ment needs.

The project meets all statutory criteria (see Annex C). The

AID Affairs Officer's FAA 611l(e) certification is included
as Annex B.

ISSUES +

The DAEC cable on the results of the PRP review is included
as Annex F. Major issues addressed in that cable are listed

on the next page.
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pricing, and availability
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facilities
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11 PROGRAM BACKGROUND

GENERAL ECONOMIC OVERVIEY

The Jamaican economy has long been oriented towards
the export market. The "rum and molasses' trade

with the United Kingdom in the 18th and 19th centuries
became more diversi%ieé in the 20th century, both in
products and purchacers, but until the 1950s, Jamaica
relied almost exclusively on the export earnings from
1ts agricultural production (sugar, bananas, copra,
cocoa, coffee, etc.). In the 19508 two new industries
were discovered--minerals and tourism--and the decade .
of the 1960s saw massive investments in bauvxite,
alumina, and tourist facilities. The wainstays of

the economy in the late 1960s and early 1970s became
(1) bauxite mining for export and local processing of
bauxite for alumina, gypsum mining, quarrying, and
cement production, and (2) the raplidly expanding tourist
complexes on the North Coast.

The development of these new industries and ancillary
services caused major dislocations in Jamaica's economy.

i major rural-urban migration pattern was established,

and as the urban areas became more crowded--accompanied
by social problems, given the lack of urban facilities--
the agricultural sector began declining in impcrtance.
With inflation and new social welfare measures designed

to provide minimum wages to farm laborers, the traditional
plantation economy in the rural sector became increasingly
nongconomic, and large landholders began to abandon their
lands.

Vhen major investments in mining and tourism were completed
in 1972-73, the country’'s balance of payments position
began to nosedive, while umemployment increased sharply

as a result of declining construction activities. To stem
the rise in unemployment, the GOJ resorted to an
expansicnary fiscal policy, creating various youth and
agricultural work programs. Excess liquidity in the
economy, however, created a high import demand, which, left
relatively unchecked until 1976, contributed to an already
rapidly deteriorating balance of payments position. lMore-
over, foreign exchange ''leaks'--Jamaican travel abroad,
foreign remittances, royalties and trademark payments--
sharply increased, causing an estimated $100 million a year
outflow.
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At the dnd of 1976, the sconomy was generally characterized
by the following conditiona:

(1) Detariorating balance of payment position;

(2} Lergae fiscal deficitw, offset by an inflationary
monecary policy; ‘

(;? An unemployment rate estimated at between 22%
and 247%;

(4) Overconatruction of the tourist industry;

(5) Underunilized agricultural capacity, caused by
land abandonment and lack of investment; ,

(6) Declining productivity, caused by labor problems
and world commodity prices.

Jamaica is currently undergoing a severe economic crisis,
and short-run (two to three years) prospects for recovery
are not bright despite a strong package of economic
austerity measures instituted since Januavy 1977 by the
GOJ. The major problems include (1) a worsening balance

of payments situation, accompanied by a rapidly growing
negative net reserve position (currently estimated at
-J5175 to -5200 million); (2) large fiscal deficltas that
have wmostly been masked by following an inflationary
monetary policy, which, in turn, has brought about excess
liquidity in the economy, causing a high demand for
imported goods, thereby aggravating the balance of paywents
situation; (3) lowered agricultural and industrial produc-
tion, which has led some experts to estimate that GDP may
have dropped by as much as 5% vo 10% in 1976; and (4) sharp
rises in unemployment, currently estimated to be as high

as 247, of the labor force.

RURAL JAMAICA

Role of Apriculture

Agvicultural Sector Performance

The performance of the agricultural sector has been
disappointing in recent vears. Basic infrastructure has
largely been ignored; credit channels are cumbersome and not
effective in reaching small farmers on a timely basis; and
the marketing system rests largely upon a disjointed system
of "higglers," cormercial middlemen who reap much of the
profit. Few inceutives have been provided for the farmer,
with the result that rural-urban migration has been accelerated
(especially awong the younger wural inhabitants newly
entering the labor force), and idle land has been increasing
to the point that an estimated one-third of potentially
praductive agricultural land is not under cultivation.
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The GOJ is attempting to revive the econuiny by
an immediate stimulus in the form of an Emargency ?voduc-
tion Plan. & key element in the plan fs the roavita.iza-
tion of the apricultural sector, through the provision of
credit and reorganization of the marketing system. The
plan calls for & 30% increase in basic food production
during 1977. While it appears doubtful that this goal
can be reached in the time frame originally esteblished,

fven capital and manpower limitations at the planning
evel, its ambitiousness is nonetheless indicative of
the growing belief among GOJ officials that Jamaica must
act quickly to reverse the declining trends in the
agricv.’ -al sector.

Contribution te the Economy

Since 1966, Jamaica hms been a net importer of
agricultural goods. 1In 1974, food related imports were
valued at J5193.3 million, compared to exports of J$121.7
million. & deteriorating balance of trade for agricultural
commodities over the period 1966 to 1973, which reflected
to some extent changes in the relative prices of imported
and ewported goods, was partially redressed by the rise in
prices for export crops in 1974/75. However, production
of the maior export crops--sugar, banana, coffee and
citrus~-has stagnated.

agriculture remains the principal ewployer in
Jamaica. About 30% of the labor force 1is principally
dependent =» cericulture and related industries for a living.
Howewver, because of the low productivity of the agriculture
sector, the average annual GDP per person employed in
agriculture in 1974 was as low as J$670, couwpared to an
average of J$3,400 for the country as a whole.

The People

Lbout 657 of Jamaica's population lives in rural areas. O0fF
the total number of farm families, the rural poor of Jamaica
make up at least 80%. The 1968 census indicated that chere
were 193,400 toral farms, with 151,700 in the 0-5 acre
categery. AID's target group in Jamaica ie the 150,000
smallest farmers. Some of the farmers in the 5-10 ac:e
group, based upon their per capita income, alsc £zll into

the target group. The 1968 census gave the GDP per farm as
$287. It is estimated that with 1976 prices the targe:t group
has a per capita income of less than $200.
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Tha traditional farmer owns 2 to 3 acres of land, usually
on a moderate to steep slope. He will grow food for his
family both from annusl crops~-yams, red peas, sweel
potatoes, cassava, Irish potatoes, dasheen, pumpking--
and from food trees such as breadfruit, plantain, ackee,
mango, and citrua. He will plant a cash crop elther as

a8 pure crop or in mixed stands with other crops. This
way be sugar cane, banana, coffee, cocoa, citrus, or
vegetables, depending on his location and soil characteristics.
In addition, some of the food crops surplus to the family's
needs will be sold. He might own a pig or two and gaveral
chickens. Some goats are kept; the lucky farmer has a cow
that he tethers along the road, on a stream bank, or on
land in fallow. The typical farwer has one~-third of his
land in fallow at any one time. He might own a dounkey or

a mule to carry produce to the road where it can be loaded
on a truck. His principal tools are the machete and hoe.

In addition to his own land he might cash-rent some land
within a2 mile or two of his home, and 1if there were some
idle government land within walking distance he umight farm
a small patch of that. He wmight supplement his family
income with off-farm labor for a larger farmer in the
neighborhood. This practice is usually restricted to land-
less or near-landless rural workers, since the very labor-
intensive activities of planting and harvesting do not
leave idle time. .

The typical traditional farmer is 48.6 years of age and
supports a family of five, one or two of them grandchildren
or other relatives under five years of age. His wife works
with him; labor from other family members is less common
because when children reach a productive age they leave the
farm for employment in an urban area. Surveys indicate
that as many as 407 of farmers are functionally illiterate.

He usually sells his vegetables and fruit to the wife of

a neighbor, who takes them to the local market in her
capacity as a "higgler". The average net cash income might
be as high as $727 for a family of six, or a per capita
income of about $§120.

Women have traditionally played an important role on the
small farms in Jamaica and are an important factor in

the dutput of a typical farm. She not only bears the
children, cooks the meals, and does general house work,

she also works with her husband on the land. Under the
traditional labor-intensive system, the labor avaiiable ZIor ~
planting and harvest is a factor limiting the amount of
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land that can be cultivated--so a strong, healthy woman is
a real asset. Women tend to be about the same age as their
husbands, or a little older. The younger farm family--the
wife usually occupied with bearing and looking after small
children--has less available labor than the older family.'

The Land

Land in farms

During the period 1954 to 1968 there was a continuous
decline in the arez of land in farms. Of a total land area
of 2,715,829 acres, 1,914,375 in farm lands in 1954 decreased
to 1,489,188 in 1968 as shown by the 1968/69 Census of
Agriculture.

About 24% or 357,412 acres in farms were crops in
pure stand. Grassland occupied 321,459 acres or 21.59%;
200,478 acres or 13.467% were mixed stand (all herbaceous
crops or tree crops interplanted or mixed), and 23,490 acres
or 1.58% were in food forest. Scattered tree crops were not
included in the area of food forest. Thus 60.63% of the land
in farms was in active use; of the remaining 39.37%, 221,613
acres or 14.887 was in ruinate, 200,652 acres or 13.477 in
woodland, 34,377 acres or 2.31% in fallow, and 129,709 acres
or 8.71% in other types of land. Somewhat less than hrlf
the acreage making up the 14.88%7 in ruinate was used for
pasture.

The main crops in pure stand were sugar cane,
157,386 acres; citrus, 18,188; yams, 25,851; banana, 41,447,
Irish potato, 1,920; coconut, 39,291; cocoa, 7,419; coffee,
7,003; and other crops, 58,907.

The census reported 278,710 cattle, of which
34,898 were dairy cattle, 183,654 beef cattle, and 60,158
dual purpose cattle; 40,686 farm animals, of which 37,083
were mules and donkeys and 3,603 were horses; 24,869 breeding
sows, 182,024 other pigs, 6,214 sheep, 208,106 goats,
24,383 other animals (rabbits, guinea pigs, etc.); and
4,004,564 poultry, of which 3,727,168 were chickens and
277,416 other poultry.
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» The pattern of land ownership in Jamaica is highly
imbalanced, as the data below show:

Number of farms Farm land

Farm gize (acres) (000) % of total (000) % of total
0-5 151.7 78.4 229 15.4
5-25 37.6 19.5 341 22.9
25-100 3.1 1.6 127 8.5
100-500 0.7 0.4 148 9.9
over 500 0.3 0.1 644 43.3
TOTALS 193.4 100.0 1489 100.0

PROGRAM EVOLUTION

_This Integrated Rural Development Program evolved from the
_UNDP/FAO project, 1967 to 1975. During that time UNDP/FAO
personnel identified 33 major watersheds in Jamaica, containing
about 400,000 acres. Five of rhese watersheds were later
identified as first priority for rehabilitation based on the
dégree of soil erosion, potential for agricultural development,
and downstream potential for irrigation, water supply, and
hydroelectric power. The Pindars River is associated with
longer-term plans for irrigating the Clarendon Plains and
Upper Clarendon, including a proposed dam at Lucky Valley.

The Two Meetings watershed is the source of municipal water

for the important rural villages in the townships of
Christiana and Spaldings.

The program proposed by UNDP/FAO is the result of thousands

of hours of staff work: extensive analyses of the soil

erosion problem, existing rainfall and soil conditions,
cropping patterns, and socio/economic situation. A pilot
demonstration center of 100 acres was established at Smithfield
and a survey of participating farmers was conducted. The
conclusions were that extensive soil conservation work can
provide a sound base for increased agricultural production

and preservation of the soil resources.

UNDP/FAO recommended a ten-year project to rehabilitate the
entire two watersheds, beginning with a three-year pilot
project on two subwatershed areas (one each in Pindars and
Two Meetings). This proposal was based onr an assumption
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that very few increases in GOJ staff would be required and
that further pilot work would be desirable to obtain farmer
acceptance. However, since the UNDP/FAQO made their
recommendations in 1975, the GOJ has carried out additional
pilot activities with its own resources -and has decided the
project should be accelerated to a five-year program (four-
year implementation period). The GOJ is thus prepared to
increase or reallocate the human and financial resources
needed to carry out the program in a shorter time frame.

RELATIONSHIP TO GOJ AND AID RURAL DEVELOPMENT STRATEGY

In 1973 the GOJ established several rural development goals,
summarized as follows:

* Increase rural incomes, and improve rural amenities
and social infrastructure as a basis for raising the standard
of living of the rural population;

* Ensure that all agricultural land is retained and
utilized in as efficient a manner as possible;

) * Create agroindustrial and small-enterprise
opportunities in rural areas to reduce the unequal distri-
bution of capital and economic activity between rural and
urban areas;

* Produce as much of the food and raw materials as is
economically feasible to meet domestic food and nutrient
requirements, to increase exports of traditional crops, and
to develop new crop exports;

% Structure agricultural production to reverse the
growing reliance on imported agricultural commodities.

These goals are still valid today, and have been re-emphasized
recently in the Emergency Production Plan announced in March
1977. AID supports these goals and Jamaica's other long-run
objectives of reducing rural-to-urban migration and creating
additional employment opportunities in rural areas.

The Integrated Rural Development Program is focused directly
on low-income farmers with its objective of increasing
agricultural production within the life of the project, and
is fully supportive of the GOJ's strategy of iumport
substitution. '
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OTHER DONOR PROGRAMS

Major projects presently ongoing or anticipated by other
agencies are: "

(1) Interamerican Development Bank: Self Supporting
Farmers Devalopment Program (SSFDP). The third tranche of
this loan disbursed approximately $20 million. An applica-
tion for a fourth tranche is now pending final IDB approval
at about the $8 million level.

(2) IDB: Jamailca AgriculturaliResearch. This project
has been developed to provide Min Ag with greater research
capability. It has been temporarily delayed pending building
design approval and organizational changes in the Min Ag.

The total program is approximately $10 million.

(3) IDB: Agricultural Marketing. This project 1is
designed to improve and build new parish markets. Final
approval of the $15 million loan is pending.

(4) World Bank (IBRD): Rural Development 1. This
project with a bank input of about $15 million has been
approved; it was reported ‘in June 1977 that the condi“-ions
precedent had been met.

Several technical assistance projects by various organiza-
tions are being conducted by the UNDP/FAO group in such
areas as animal health, forestry development, and coumercizl
fisheries training. Canadian International Development
Agency (CIDA) has an ongoing project for the development of
the swine industry. The United Kingdom Overseas Development
Agency with AID assistance 1is carrying out a six-year
program- on coconut lethal yellowing disease.



III PROGRAM DESCRIPTION 18
RATIONALE

As previously indicated, the small Jamaican farmer has been
given sporadic, cursory assistance in terms of subsidies and
emergency aid--probably designed for political reasons, and
not necessarily for increasing production. The target group
-in this program is the small, hillside farmer who is character-
1zed by an average per capital income of $J265 per year, and
land holdings of 2.9 acres, of which nearly all is on slopes
between 5 and 30 degrees. There are 150,000 of these farmers
in Jamaica and 4,000 in the Two Meetings/Pindars River project
area. These watersheds are two of the most important of
Jamaica's 18 geverely eroded watersheds, preservation and
development of which is regarded by the GOJ and UNDP/FAOQ
advisors as essential to the long-term ruture of Jamaican
agriculture. The 4,000 farmers and their families, plus an
additional 1,000 landless laborers or rural dwellers and their
families, derive their livelihood from farming and related
industries in the watershed area.

Nearly all of Jamaica's domestic food is produced by farmers
occupying small, hillside plots. Further, 287 of all land in
Jamaica suitable for agricultural production is on slopes from
10 to 20 degrees. The flat land is often owned by larger
farmers, and is principally sultable for large-scale farming
operations, producing such crops as sugar cane, bananas, and
coconuts. Land that is not being used productively is gradually
being purchased by the GOJ and resettled with landless small -
farmers. This is a long-term proposition, however, and one
which addresses neither the plight nor the productive potential
of hillside farmers.

The long-run rationale for this proposed five-year program is
based on the need to iricrease agricultural production on small
hillside plots, on the need to protect Jamaica's important
watersheds from further erosion, and on the need to strengthen
the capabilities of the Min Ag's human resources. The project
will aim at developing an agricultural production model that
can be replicated on small hillside farms in Jamaica's other
watersheds. Soil conservation activities and proper farming
methods are essential ingredients to sustaining a base for
agriculture and increasing agricultural production. Soil
conservation activities facilitate control over water resouices,
both on the small farm and downstream in the river valley, and
are a precondition for effective vater resource management,
irrigation schemes, and dam construction at a later date.

Early benefits from soil conservation measures are increased

yields and production when farmers are able to use multiple-
cropping, intensified farming techniques, with higher-value

crops on land that has been terraced, .will not wash away with heavy
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rains, and will allow the moisture to soak in rather than
run off.

The soil conservation measures are expensive. However, without
attempting to quantify downstream benefits in dollar terms,

the program has sufficient merit judged only by production
increases on land treated by soil conservation measures.
Through innovative yet modest approaches in agricultural ex-
tension, marketing, and input supply systems, the small farmer
should be able to more than double his average yearly income.

The rationale for an integrated rural development approach is
based on indications that rural living is not attractive to the
younger population. Employment opportunities are limited;

the work is hard and the pay low; housing is often substandard;
amenities such as water and electricity are often unavailable;
and soclal services are poor. Thus, rural-to-urhan migration
increased significantly during the 1960s and 1970s, adding

to population and employment pressures in Kingston and other
metropolitan areas. This program will attempt to improve

the standard of living of a relatively homogeneous and discrete
population of 30,000 persons in two specific watersheds,
thereby setting the stage for replication throughout Jamaica.

STRATEGY

The overall strategy of this program is embodied in its
major objectives, which include an improved standard of
living, increased rural incomes, increased long- and short-term
employment opportunities, increased agricultural production,
erosion control, and a replicable model. These objectives
will be achieved by carrying out soil conservation activities
on a major portion of the land in the project area, and by
strengthening local and national institutions to provide
credit, marketing, and agriqultural extension services to

the small farmer, thereby increasing agricultural production.
Employment opportunities will be increased in the short run
by providing nearly 600,000 man days of employment through
the soil conservation activities alone. Long-=term employment
opportunities will be created by the increased need for labor
generated by establishing continuous and intensified cropping
techniques. Other short-term employment opportunities will
be created by constructing or rebuilding rural roads, and
applving erosion control measures on river and stream banks
(300,000 man days); and through reforestation activities
(200,000 mau days).
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GOAL

The goal of this program is to improve the standard of living
of small hillside farmers in rural Jamaica. Accomplishment
of this goal will be measured by an average increase in rural
incomes of 250% to participating farmers. Reduced rural-to-
urban migration is a long-term %oal of this progrem, but it
may not be achieved within the lifetime of the program,
Program beneficiaries will also have access to improved
housing, potable water, and electricity.

SUBGOAL

The subgoal is to establish an agricultural production model
that can be replicated on small hillside farms in Jamaica's
watersheds. This model will be based on continuous multiple-
cropping techniques suitable for land that has been appro-
priately treated with soil conservation measures. Replication
will begin during the program's lifetime through extension
work with some farmers outside the project area. The project
will also train GOJ staff to provide guidance to individual
farmers who in turn may be able to undertake soil conservation
measures with their own resources, not depending on the Govern-
ment for replication. The subgoal will be achieved if 75%

of the farmers in Pindars and Two Meetings are maintalining

the treated land two years after the proje~«'s end and are
practicing multiple-cropping, intensified farming techniques
using higher-value crops appropriate to their own circum-
stances.

PURPOSE

The project has three purposes:

(a) Increase agricultural prcduction cn small hillside
farms in the Pindars/Two Meetings watersheds; '

(b) Control soil erosion in the watersheds;

(c) Strengthen the capability of the Min Ag's human
resources.

Success will be achieved if agricultural production of the
region's major crops increases as Zorecast in the Small~Farm
Model, Annex J; if soil erosion is reduced from an average of
53 tons per acre per year in 1977 to 7 tons two years after
the end of the project (as explained in Anmex K); and it the
Min Ag can carry out a similar program in other watersheds.
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Principal outputs include:
* Soil conservation activities carried out on 17,700 acres;
* Reforegtation of 5,000 acres;

* Construction and rehabilitation of about 22 miles of
access roads;

* 1.1 million man days of short-term employment generated;

* Increased and intensified land use by multiple and
continuous cropping on 10,000 acres of highly productive land;

* Thirty technicians receive advanced training of from
6 to 24 months;

* Five Demonstration and Training Centers and 50 sub-
centers operatianal in the project area;

* 33 JAS organizations providing improved input, market-
ing, and extension services to their membership in the region;

* 4 PC Banks disbursing about J$1.6 million in agriculture
credit to their membership in the region;

* Water systems installed and servicing 25,000 penple in
the two watersheds plus adjacent communities by the project's end;

* Rural electrification program serving 15,000 people in
the two watersheds plus adjacent communities by the end of 1978;

* 235 houses constructed or refurbished by the end of the
project.

PROGRAM COMPONENTS

Introduction

This five-year program is designed as an integrated rural
development scheme, with a focus on agricultural production
as well as on social services and rural infrastructure to
improve the standard of living in rural areas. The erosion
control activities and subsequent credit, marketing, and
agricultural extension services must be carefully orchestrated
to phase back into production after the farmers' land is
treated. The Agricultural Extension Service will play a
major role, particularly in the early years of the program.
Five demonstration centers will be established to show the
farmers the benefits of terracing and the possibilities of
increased production when new cropping patterns are followed.
Local farmers' organizations such as the Jamaica Agricultural
Society (JAS) and the People’s Cooperative Banks (PC Banks)
will be strengthened to provide increased and more relevant
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services to the small farmer. All the components discussed
below are essential, and aimed at three principal objectives--
increasing agricultural production, controlling scil erosion,
and strengthening the human resource:capabilities of the Min
Ag. .

Substantial technical assistance is necessary to assure success
of this program; even more important, technical assist nce will
set the stage for follow-on watershed development by ¢ .tab-
lishing a model that can be replicated in other valleys,

Also, the GOJ will have to devote substantial human and
financial resources to the program, Considerabie enthusiasm
has already been generated by the collaborative approach to
developing this program. By harnessing that enthusiasm and
directing people's energies to the task at hand, the GOJ

should be able to sustain a dynamic and viable program.
Ultimately, success will be determined by the farmers them-
selves--by their willingness to participate in a program

that can substantially change their farming practices; making
it easier to work the land and obtain increased production.

"Erosion Control Activities

Erosion control activities are subdivided into three major
categories: (1) soil conservation, including terracing,
ditching, waterways, and pastureland; (2) reforestation; and
(3) engineering works, including road and track construction
or rehabilitation and river and stream control (check dams,
embankments). These activities account for about 507 of

the total program cost, of which-soil conservation activities
cost 757 and will be carried ovt over a four-year period.
Annex K presents a detailed desuription of these activities
and includes cost calculations.

The Min Ag's Southern Region will have overall responsibility
for erosion control activities. The soil conservation acti-
vities will be carried out by a soil conservation unit resg-
-~ ponsible to the Southern Region, and the reforestation acti-

vities by the Forestry Department. The Ministry of Public

- Works (Min PW) will construct and rehabilitate feeder roads
and tracks and, together with the soil conservation unit,
will also construct check dams and rehabilitate stream and
river banks.

The following section.outlines the broad scope of the erosion
" control required and summarizes the cost estimates.



Soi)l Conservation Pngrmm

7 Of the 29,189 acres in the two watershed areas,
17,718 require terracing, ditching, or pastureland treatment,
and 7,042 require reforestation. The remaining acreage
either does not require treatment because it is sloped less
than S degrees or is in roads, housing, commercial establish-
ments, and the like. Approximately 4,000 landowners occugy
the total 24,760 acres requiring treatment. While it could
be argued that not all these farmers will participate in
the program, and therefore not all the 24,760 acres will
have to be treated, the costs of treatment are based on
1007 participation of these farmers, for these reasons:

* 757 of the 500 farmers surveyed indicated a willing-
ness to terrace their land, even before a major educational
effort was undertaken;

* The GOJ wants to offer each farmer the opportunity
to have his land treated;

* Qver the project period, farmers who were originally
reluctant may change their minds and wish to participate when
they see the benefits;

* From the standpoint of c¢ost and efficiency it is more
economical to terrace contiguous pleces of property to avoid
excess ditching and waterway construction.

The soil conservation program will begin in two subwatersheds:
at Sandy River in Pindars (where work has already startel) and
at Silent Hill in Two Meetings. As previously discussed,

this work will begin only after the Agricultural Extension
Service undertakes a comprehensive publicity campaign aimed
at enlisting 1007% participation of faimers in the two sub-
watersheds. Following the campaign, the soil conservation
teams will conduct a pre-implementation survey to determine
priority areas, sequence of work, and a schedule for the
first-year plan of operations. The actual implementaiion
period of four years will begin shortly after the pre-imple-
mentation work when the supervisory personnel have been -
trained and the labor force has been mobilized. Min Ag will
rent equipment until new equipment to be purchased by loan
funds arrives.

The soil conservation (earth moving) activities consist of
constructing bench terraces, orchard terraces, hillside
ditches, and waterways by machinery and manual labor. Esti-
mates at this time indicate a total of 9.1 million cubic
yards of earth will be moved by machine and 2.2 million cubic
yards by hand. The criteria for determining (a) whether _
nand Iabotr or machinery shculd be used for the earth moving

B
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activities, and (b) the trade-offs between the two methods,
are primarily based on soil depth, slope, cost, avallability
of labor, and time. Initial calculations of the appropriate
mix were based on a desire to maximize employment and thus
use asmuch hand labor as possible. The final mix suggested
in Annex K takes into account several problems with a more
extensive use of hand labor and concludes that the mix vro-
posed is both reasonable (considering the interest in
maxiiizing employment) and realistic (considering the avail-
ability of labor in the region, the management aspects of
addine additional laborers, the high cost of labor and low
productivity and the individual farmers interest in treating
his land and returning it to production so as not to miss
the next growing season). The final determinant of whether
to use machinery or hand labor on a particular tract of land
will be the farmer himself, who can elect to carry out land
treatment by hand, by machine or by some combination of both.

From the MinAg's point of view, the 600,00 work force of ahbout
600 persons at any one time will be one of the most difficult
management tasks. Additional laborers would have required
even more supervisory personnel, For example, f~r every 100
additional laborers, the MinARg would also have to employ

3 more soil conservation field aksistants, 6 more headman

and 14 more senior laborers. As the program beginsg operat-
ing it may well be that these additional skilled personnel
will become available; however, even with training pro-
grams, the MinAg could not foresee the availability of
skilled, labor management personnel at the headman or

field assistant level,

A four-year implementation pericd is planned for several
reasons, principally because the GOJ is interested in com-
pleting the task and replicating the model in other water-
sheds. This level of effort will require the soil conser-
vation unit, including supervisory personnel, headmen,
survey crews, and laborers, to work a 12-hour day, 5 days
per week. Machine operators and a skeleton staff of super-
visory personnel will work a 6-day week; in some instances
manual laborers may have the option of working 6 days per
week. The long days and 6-day work week are necessary to
make optimum use of the machinery, and to compensate for
the rainy season when crops are growing and the ground is
too wet to work. Also, from the standpoint of uver:ll
expenses (cash outlays for personnel and idle land) it will
be less expensive to complete the soil conservation work as
quicdkly as possible--this despite thc fact that overtime
pay and compensatory time off will be required.
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The average per-acre cost of treatment for 17,700 acres is
J$690, including all terracing, ditching, and waterway costs,
The GOJ has proposed to absorb 757 of the cort of treatment
and to charge the farmar 257, This is exclusive of water-
ways, which will often be shared with an adjacent farmer;

the GOJ will absorb 100% of waterway costs. Thus, an average
farmer is likely to be charged about JS5300 for a 2,9-acre
farm, Since the farmer is unlikely to have sufficient

cash available to repay his 2?5 share, two options are
available: (1) he can work on the terracing activities,
using his salary to repay the cost of treatment, or (2) le
can repay through the PC Banks. For the latter, the GOJ

has proposed repayment over 5 to 10 years at 87 iIinterest,
with a l-to-5-year crace perlod con repayment of principle.
The repaywment period would vary depending on the nature

of the treatment applied. Bench terraces and hilleside
ditching will be used for vegetable crops, which will

return an income in 6 to 18 wonths; orchard terraces will

be used for food trees arnd will require a longer payoff time,
The farmer will be expacted Lo maintain his treated land; if
necessary, the FC Banks will lend him money to perform the
maintenance. For common waterwavs, and in the event.of
catastrophes, the Min Ag will absorb the cost of maintenance.
Experience at the pllot activities thus far indicates that
maintenance costs are very low.
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All repayments to the PC Banks will in turn be deposited in
a soil conservation fund established in the name of the

Min Ag. to be used only for soil conservation works in other
watersheds.

From:.the viewpoint of the individual farmer the program would
flow as follows:

* Extension agents and scil conservation agents would
educate the farmer to the advantages of terracing his land.
(This would include the follow-up activities needed to
determine continuous cropping patterns and choice of crops
optimal for his situation after treatment is applied.)

* The surveying crew would survey his land and stake it
according to prefcrred soil conservation patterns (i.e.,
terraces or ditches). This c¢rew would also estimate the
volume of earth to be moved.

* The soil conservation officer would give the farmer
the option of treating his own land and being paid a pre-
determined amount of money based on the number of cubic yards
of earth moved. (This in effect is a fixed ampunt reimburse-
ment methods) Alternatively, the farmer may choose to do
a portion of the work himself (or no work at all), relying
on Min Ag machinery and manual labor supplied by other
farmers or casual labor, In any case the farmer and the
casual laborers would only be paid on a task work basis per
volume cof earth moved.

* The soil conservation officer would calculate the
total cost of treating the farmer's land and, in conjunction
with the extension officer who develops an individual farm
plan, would agree to the repayment period for the farmer's
257 share of the cost of treatment.

COST SUMMARY (J$000)

Soil Conservation Total Weighted Total

Activities Acreage Av. Cost/ac Cost

Bench terraces 4,600 JS 820 JS 3,772

Orchard terraces 1,005 600 600

Hillside ditches

and basins _ 10,763 490 5,274

Pasture and

hillside ditches 1,350 340 460

Water catchments

(200 @ J$375) 75
Subtotal JS$ 10,181
Inflation factor (207 for 5 years) 2,036

TOTAL J§ 12,217
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Forestation Program

The UNDP/FAO report recommends that 7,042 acres in
the project area be reforested; 5,740 acres of this land is
in Pindars and 1,302 acres in Two Meetings. Based on recent
experience under AID's Forestry Development Loan, the Forestry
Department will be able to reforest the necessary acreage
with Caribbean Pine seedlings at about J$250 per acre, which
includes the costs of seedlings, clearing the land, and
replanting. Maintenance costs each year for two years
afterwards average J$55 per acre per year.

Of the 5,749 acres in Pindars, approximately 5,000 acres
owned by about 500 farmers are in one subwatershed in
contiguous holdings; 3,000 of these acres are sparsely
populated and it is expected that they will be acquired by
the GOJ in the early stages of the program. Over the long
term and perhaps beyond the life of this project the GOJ
should relocate the farmers living on the remaining 2,000
acres.

The remaining acreage in both watersheds (about 2,000 acres)
is for the most part held by smaller far.aers and is partiy
in crop production. Presently, the GOJ does not have the
legal authority to dedicate and purchase .this land for
forestry if the private owmer does not want to sell. Thus,
land owvnership laws will need revision. In the interim,

two alternatives are possible. The GOJ can offer a subsidy
to farmers to encourage them to plant small stands of trees
on their plots. The GOJ could also offer to resettle the
affected farmers on other lands more suited to higher-value
crop production. One large tract of about 1,100 acres now
owned by an absentee landlord is presently being acquired by
the GOJ and will be available for resettlement. Another
large tract will eventually be purchased by the GOJ in
conjunction with the construction of a dam on the Pindars
River. A portion of this land could also be made available
for resettlement, at no real additional cost to the GOJ,

on the understanding that farmers involved in a resettlement
would receive land at least equal in value to that which was
surrendered.

Annex L discusses one proposed subsidy scheme; however, the
GOJ is uncdecided on the final scheme and in fact it seems
likely that several alternative schemes will eventually be
agreed upon. At this time it is reasonable to budget for
reforestation costs on about 2,000 acres of privately held
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land. Annex L also_presents the per-acre costs
of reforestation.

AID's Forestry Development Loan established an institutional
capability tc carry out forestation activities in Jamailca.
The hunan resources are in place and the Forestry Department
has the nursery and logistical capahility to reforest the
necessary acreage in the Pindars/Two Meetings area. The
reforestation activities proposed in "his program will be
based on the previous forestry loan *rugram. Assuming that
5,000 acres will be raforested ove- a five-year period, about
200, 000 man days of employment will be -generated.

COST SUMMARY (J$000)

Acres Cost
Land survey and studies -- J$ 50
Land acquisition } ' 3,000 300
Private subsidies o 2,000 400
Maintenance of public lands - 330
Reforestation: public 1and _ - 3,000 - 750
Reforestation: private land 2,000 500
Subtotal J&§ 2,300
Inflation factor (20% for 5 yea~s) 460

TOTAL Js$ 2,760
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Engineering Works

, The UNDP/FAQ report concludes that civil engineering
work requirements in both watersheds are ciuiilar. Thus, in
accordance with GOJ specifications, which are based on practical
experience in Jamaica, they recommend siandard designs as
explained in detail in Annex M.

Three %eneral categories of engineering works have been
tdentified: (1) 22 miles of road construction/rehabilitation.
(2) stream control (waterway and check dam construction), and
(3) river control (embankment protecticn;. These activities
will be undertaken to prevent further erosion from roads,
tracks, and river or stream banks and, in the case of road

and track construction or reconstruction, to provide farmers
better access to markets,

Road construction and rehabilitation and bridge building will
be carried out by the Min PW, and the remainder of the acti-
vities by the Soil Congervation Unit of the Min Ag.

Based on the road building experience of AID's Rural Feeder
Roads Loan and the Forestry Development Loan, the GOJ has
sufficient in-house and force account expertise to design,
engineer, and implement the project's modest road work effort.
In the case of the waterway and check dam construction and
the river control works, long-term technical advisors will

be provided to tne Min Ag.

The UNDP/FAOQ report recommended an initial level of engineering
works in two subwatersheds where soil conservation activities
will begin, and engineering works in other areas of the
watershed where requirements are most urgent. Most of the
UNDP/FAO initial survey work was carried out between 1973 and
1975, with cost estimates updated in early 1977 and again

for this PP. However, final “location surveys will have to be
conducted by joint Min Ag/Min PW teams, witn the assistance

of the soil conservation advisor.
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COST SUMMARY

Road construction or rehabilitation™* J§ 1,242,000
Retaining walls and drains 106, 000
Bridges . 60,000
Track construction or relocation 98,000
River control 44,7000
Stream éﬁntrol 110,000
Subtotal J§ 1,640,000
Inflation 160,000
TOTAL J§$ 1,800,000

Detailed cost estimates on engineering works are in Annex M,

*2ID's contribution to road reconstruction will be limited
by a fixed amount reimbursement (FAR) not to exceed
SUS40,000 per mile for the 22 miles effected. This

amount may be adjusted to account for inflation,
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Agriculcurai Extension

To a large extent, this project will depend upon the
effectiveness of the agricultural extension program, The
concept of extension ag it is presently prazticed in Jamaica
will have to be modified in accordance with the decentraliza-
tion of the recent reorganization if the project is to meet
its objectives. Efforts will have to be made from the beginning
to educate the farmers involved, preferably through groups
such as the JAS. Extensive uge of visual aids, visits to
demonstration areas, and discussion groups presented by
various specialists as well as by the extension agents them-
selves will be employed. Since this program is based on an
integrated agr-.cultural development approach, it follows

that the Agricultural Extension Service will have to promote
the total program rather than only certain elements. .

The Min Ag under its ongoing reorganization plan has announced
the goal of one extension agent for every 500 farmers. In
the project area, due to the intensive and multifaceted work
that is to be conducted, the ratio will be reduced to one
agent for approximately 200 farmers. The Ministry will
assign at least 20 extension officevs to work in the project
area (8 in Two Meetings and 12 in Pindars) under the direct
control of the project director. They will be trained by

the TA advisors and Min Ag staff to carry out the phases of
the project. As the project draws to a conclusion the agents
will be transferred out of the project area and reassigned

as appropriate.

The present extension system is designed to work closely
with the JAS. The JAS has paid and volunteer organizers

who will organize group meetings--focal points for special
campaigns and prorwotions. Special emphasis will be given to
creating local ''grassroots' organizations that can become
the action and information groups necessary to the project's
success.

Two specific subwatersheds have been chosen to begin the soil
conservation work: the Silent Hill watershed in Two Meetings,
and the Sandy River area in the Pindars. The extension workers
will concentrate on working with these farmers during the

early stages of the project. They will coordinate closely
with the people assigned to the soil conservation work to
supplement one another's activities.
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The technological package to be introduced to the farmers
will be developed by the extension agents in cooperation
with the specialist provided under the technical assistance
portion of this project. The agents will have the overall
responsibility of not only program development but also
creation of a delivery system that will assure the target
group is properly informed.

The horticultural advisor will provide information on new
varieties, new crops, new planting methods, depths, spacing,
cultivation and timing, and disease problems. The extension
agents will assist him in carrying out farm demonstrations
and advise him of any new or existing problems that should
be investigated.

The extension agents will also work closely with the

farming systems specialist to develop the best technological
package for introduction to the target group. Special
attention will be placed on greatest economic return through
improved cropping patterns and rational use of fertilizer.
They will help the farming systems specialist implement
simple cost accounting systems that will provide accurate
information on yields and returns.

In addition, the agents will work closely with the marketing/
agroindustry specialist in helping the farmers market their
produce more effectively. An informal training program

will be developed by the extension personnel with the
assistance .of the marketing specialist to inform the farmers
about the preparation and preliminary package for the first-
stage marketing program to be developed between the AMC and
JAS. They will help this specialist identify potential and
actual surplus situations that might lend themselves to
processing in existing facilities. The extension agents will
also work with the marketing/agroindustry specialist as well
as the horticulturalist and the farming systems specialist

to determine what crops may be suited to advanced contracting.

Under the present agriculcural credit system, extension
personnel plan a key role in formulating farm plans and
recommending loans. It is hoped that their role in the
credit system will become more advisory and less direct.

In any event they will work closely with the agricultural
credit/farm organization specialist to develop an equitable
system of granting credit and collecting repayments based
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on crop liens whereby production loans are paid off at
harvest time. They will work closely with the supervised
credit personnel from the PC Banks.

In addition, agents will cooperate with the agricultural
credit/farm organization sgspecialist in developing the local
groups necessary to implement the project--mainly local
organizations of the JAS. Some local cooperatives may also
be formed. These groups will attempt to concentrate
products during the first stage of the marketing process;
they will supply the necegsary inputs such as fertilizer,
planting materials, and pesticides; and may become <he core
for further development of agroindustries. In any and all
of these activities, the extension agents will play a
critical role.

It i3 expected that by the end of the project the extension
program developed in the project area will serve as a model
for the rest of the country. Min Ag personnel will be

trained in such fields as horticulture, soil consgervation,
farming systems, and cooperative development. These personnel
would then be available to work as speclalists in these fields
ae the goil conservation program is expanded tec other water-
sheds in the country. The councept of program planning with
loczl participation- will have been clearly demonstrated and
accepted as the normal approach for extension throughout

the country. Audiovisual and other teaching aids developed
for use in the project area will be easily transferable Zor
use throughout the entire extension system.

Farmer Organizations and Services

1f target area farmers are to benefit fully from the
establishment of more intensive cultivation on land modified
with bench terraces and other soil conservation measures,
increased use of inputs will be necessary--implying the
increased use of credit--and current marketing behavior will
need modification. The shortcomings and weaknesses of the
systems supplying credit, inputs, and marketing services in
the project areas--beyond their many symptoms--are rooted

in the probismatic structure of the farming pattera, which
requires farmers' needs be attended to via a large nurber

of low-volume and geographically dispersed transactions.
This fundamental problem is the factor contributing most to
the high cost, poor reliability, and difficult management
observed in the credit, input, and marketing systems serving
farmers in the two watersheds.



34

The project will address this problem in twe basic and simultaneous
ways. First, groups of small farmers will be helped to achieve
economies cof scale by planning, borrowing, buying, and selling
in a more concerted manner. Second, credit, supply, and
marketing institutions and firms will be encouraged and
assisted to modify rules and procedures to hetter accomodate
the individual and collective needs of small farmers. This
approach will not require the creation of any new organizations
ox institutions, nor are any planned in the project activity.
What will be required are incremental changes in behavior on
the part of farmers and managers of institutions to undertake
innovations that may initially be perceived as representing
higher risk when compared to traditional practices. The
project activities are precisely designed to stimulate needed
innovations by reducing the perceived risks of the target

group and ancilliary institutions.

Farmer groups and organizations

Groups of farmers associated for the purpose of
coordinating their plans and sometimes engaging in unified
action represent the best alternative to improve the
credit, inputs, and marketing services available in the
project area. The project proposes no preconceived "best"
structure of group activity, and will attempt to assist
and develop groups of farmers organized as cooperatives,
associations, or societies.

The Jamaica Agricultural Society (JAS) is the organization
in the two project areas to which target farmers are mostly
likely to be affiliated. A survey indicated more than
one-third of the target farmers are members of cne of the 33
local JAS groups in the two project areas. TI'or this reason
it is proposed initially to concentrate organizational
assistance on these groups; they have the potential of
playing fundamental and important roles in the eventual
success of the project.

The role envisioned for local JAS groups has sev~ral facets:
conduit through which information, advice, and technical
assistance may be disseminated; a forum for discussion among
farmers, where local leaders can encourage others to adopt
new behavior; a structure wherein coordinated activity will
afford local farmers economies of scale in buying and selling;
and a vehicle to community and pelitical participation.
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Specifically, the project staff with the assistance of the
technical advisors will attemnpt to eatablish the interrelation-
ships of farm production and ancilliary services, and
persuade farmer groups of the economic advantages of concen-
trated areas of production. The shift to concentrated
production areas within the constraints of sound agronomic
posaibilities is a fundamental £lrst step in subsequent
activity to improve delivery of credit, inputs, and marketing
services. Such a shift in basic land use and cropping
patterns is believed feasible because of the radical modifica-
tion of the land by soil conservation treatments; this will
leave farmers more open to reasoned arguments about changing
their traditional farm plans to collectively establigh areas
of more homogeneous production.

Local JAS groups will also be asgssisted to understand the
various institutions upon which they depead, and encouraged
to adopt methods that reduce the cost and facilitate the
use of credit, inputs, and marketing services. Toward

this end the operations of the PC Banks, farm supply firws,
co-ops, the AMC, higglers, and food processors will be
discussed with local JAS groups to identify ways small
farmers can establish better links with worve economically
beneficial outcomes. Improved linkages will most ofren
require coordinated group action--simultaneously soliciting
credit, pooling input requirements intvo a single order, or
jointly assembling marketable produce. In turn, pregsure
from local farmer groups may bring changes in the policies of
institutions to better accommodate the requirements of
farmers.

To harness the potential of swall farmer groups to improve

the credit, inputs, and marketing systems in the target

areas, the kewv project activities will be technical assistance,
training, and promorion. In addition, loan funds will be avail-
able for modest grants (seed capital) to local groups. These
funds may be used for any purpose that would encourage small
farmer groups to undertake innovations to establish better
linkages with the credit, inputs, and marketing systems
servicing the target area. Seed capital might be used for:
partial cost of simple storage buildings for fertilizers
ordered jointly and delivered in quanticy; partial cost of
selected toocls and equipment (e.g., backpack sprayers) Lo

be used among local JAS group members; partial cost of
establishing simple assembly centers for marketable produce
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including appropriate techniques to preserve quality by
removing fleld heat through aeration and water evaporation;
the initial cost of appropriate and standardized crates and
packing contailners; partial cost of prefeasibility studies

and design sketches for larper projects (e.g., agroindustries)
for which local groups are willing teo accept long-term loan
financing.

Seed capital grants solicited by local groups shall be
approved at the option of the Min Ag Permanent Seccretary,
upon the request of the Southern Region director, and with
the advice of the Project Advigory Committee. Grants shall
be made for discrete and specific purposes. A total of
J$500 00C shall be available for such grants, but in no
event shall the cumulative grants to any single group be

in excess of J$250 per member over the life of the project.

Cradit

The PC Banks, four of which are located in the two
project areas, are the best suited sources for institution
credit for small farmers because of their structure, community-
based responsibility, and modest eligibility requirements
for berrowers. The project will therefore increase the
amount of loan capital and managerial capacity of the PC Banks
to a level consistent with projected small farmer credit
requirements. The GOJ will provide a total of J$1.6 million
to the four PC Banks in the project area, specifically for
production credit for pecriods coinciding with crop growing
and harvest cycles. Professionally trained managers will be
hired by each of the banks; their salaries will be subsidized
by the Min Ag over four years of the project. Present staff
and directors of the banks will be given training in operationszal
skills and concepts of lending money for agriculture, provided
in part by the project's credit/organizations advisor. The
PC Banks' directors will be encouraged to modify their usual
practice of insisting that production loans be secured by
land mortgages, accepting instead crop liens ~: attachments
of sales. Moreover, the banks' directors will be asked to
change policies and procedures as necessary to make loans to
groups and associations as well as individuals. Procedures
should be modified to allow at least the simultaneous
application, review, and disbursement of locans to any group
of individual farmers engaged in jointly planned agricultural
activity.
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On the other side of the credit equation, the small farmers
in the project areas will require trainiig in the use and
msnséemanc of production credit. While only one-fourth of

the farmers currently borrow money for production, the concept
18 not new to most of the target group. Training will be
focused on how to datermine credit needs, how to anticipate
and arrange credit in advance of need, and how to understand
the terms of loans provided by PC Banks. This training will
be conducted through local JAS groups by bank staff, agricul-
tural credit field officers, and extension agents with the
advice and assistance of the credit/organization advisor.

Inputs

More intensive cultivation practices and improved
technology will demand more varieties and large. quantities
of commercial inputs be available to small fartners. While
knowledge of appropriate inputs 1s a problem addressed by
the agricultural extension activities of the project, the
unreliable availability and high cost of most inputs is a
major constraint to widespread use by small faruwers.
Privately owned farm supply stores that sell fertilizers,
tools, inrecticides, and improved seeds are limited to
larger tcu.us, are sald to be often short stocked, and are
known invariably to charge premium prices for small orders.
This supply structure may at length be modlified for farmers
in the project area by an expanded private sector vole if
sufficient geographic crop specialization is succcssfully
established. The project, however, intends to address
this problem immediately by assisting JAS local groups to
pool their requirements for inputs and place single orders
with major supply firms or cooperatives for delivery to a
convenient community location. Local JAS groups will also
be encouraged to adopt other formal and informal procedures
to ensure themselves of key input supplies, tools, and
services. For example, one or two members of a JAS group
may elect to purchase specialized equipment (e.g., backpack
sprayer) and perform work for neighbors for a fee.

Direct project assistance will be mostly in the form of
training and organization by project staff and advisors to
the JAS groups. In addition, grant funds will be available
to facilitate or initiate improved input availabilicy.
Grants will almost always be directed at giving farmers,
acting together, the tangible assets necessary to take



advantage of economies of scale when purchasing inpurs. It
is not anticipated that grant funds will be used directly to
subsidize costs of fertilizer, insecticides, or other
purchases.

One cooperative in the project area, the Christiana Potato
Growers Association, is the only significant farmer-owmed
organization already handling an assortment of farm inputs.
It is believed that this cooperatives activity can be
expanded with current managemant and facilities. Thevefore,
the project proposes to offer a grant to this co-op with the
condition that it expand its inventory of inputs to better
serve more small farmers. The inventory requirements will
be determined by the project director and his staff. The
amount of the grant would not exceed J$50,000,

Marketing

The availability of market outlets for farm produce
is not judged to be a major constraint to increased production,
since both higglers and the AMC are active in the project
area. However, the performance of the marketing system is
a constraint to farm income, and project activities are
intended to improve that performance. As with input supply,
opportunities for improved marketing will be greatly improved
by establishing more geographically concentrated production
patterns of selected crops. This 1s true because sufficient
volume of produce im a given place is a precondition to
establishing affordable methods to preserve quality and
reduce handling cost, and attracting a wider range of buyers.
Therefore, project activity to improve marketing will begin
with training farmer groups like the JAS to increase their
knowledge of marketing costs between farmgate and final
consumer. The purpose of this training will be to stimulate
local farm groups to identify ways to perform selected
market-related services for their produce for which they can
capture economic benefits. Improving quality for which
buyers are able to pay premium prices is one possibility;
improving preservation for longer shelf life is another.
Reduced market risk may be desirable: forward contracting
could be appropriate, and storage facilities for some
comrodities. The point is, most marketing improvements will
require mutuzally agreed objectives and jointly executed
activities. One example of cooperztive linkage belween
local JAS groups and the AMC to improve market coordination



in & mutually beneficial way is described in Annax P:
cleaning, sorting, and packing of set wolumes of proadice is
performed by JAS groups according to AMC speciflicatlora and
is picked up at predetermined dates and locationa. In
ratum, participacing JAS farmers recelve a price premium
for theiy additional work and for their willingness to
contract forward of delivery. The AMC Ls on record as
wanting to expand this type of arrangement, and private
processors are apparently esager to establish linkages with
groups capeble of assuring sufficlent volumes in a contractual
manner .,

In addition to training and technical asslstance in
zarketing, the project staff will use ftg best efforts to
provide the catalyst sometimes nseded to establish more
beneficial linkages between farmers and market buyers.
Particularly important will be the work of the marketing/
agrofndustry advisor in rendering falr and experlenced
Judgment to all parties and helping to anticipate problems
before they arise.

When deemed necessary, groups will be encouraged wo solicin
seaicapital grants from the Min Ag to inftiate marketing
improvements. Examples that come to mind are small assembly
sheds, crates, and sortimg tableq as previously discussed.
It should be moted thatr improved marketing activicies of

the kind envisioned im this project should ziquire only
modest capital investments. UNo construcrtion of elaborate
physical facilities, no sophisgsticated mechanical equipment,
and no advanced technelegy are desirable or needed. Rather,
what the project will seek to accomplish are simple but
important changes in marketing behavior that will result in
higher prices for farmers. Seed-capital grants should be
used judiciocusiy to provide low-cost tangible facilities to
elicit changes in the intangible attributes of market
performance.



COST SUMMARY

Bach of 4 PC Banks will have a full-time
professionally tralned manager
4 % JS10,000 x & Years

Input Supply

Input reception sheds
20 JAS groups @ J$L,500

Special tools and equipment
25 JAS groups @ J$L, 500

Existing co-op inventory expansion
1 co-op @ J§50,000

Marketing

Assembly/paching sheds
15 JAS groups @ J52,500

Special handling/sorting cquipment
15 JAS groups @ J9500

Crates/packing boxes
33 JAS groups ©J§Z,000

5.
7%
5

PP
J

ropriate tech. for cooling
AS groups @ J§5,000

Contingency

TOTAL

40

J§160,000

J$

e
L5

JS

J$

J$

50,700

37,500

50,000

J$500,000
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Damonstration and Training Centers

The Inatitute of Interamerican Sclences, In cooperation wi=h
the Min Ag, is developing a research, training, and demonstra-
tlon station at Allsides in the parish of Trelawny. Though
this i{s outside the project area, experiments carried out

at this location will be relevant for both watersheds,
particularly so for Two Meetinga. Close cooperation is
anticipated betwaen that station and prolect activities.

The major effort at Allsides, in addition to bench terracing
and other soil conservatlion mersures, ig the development of
multiple cropping systems with major emphasis on Irish
potatoes and yams interplanted with red peas. They are also
utilizing varicus fﬁrtigizar treatments Lo measure response
both in terms of total quantities and trace element require-
ments.

Because of varying soil conditions and some critical micro-
climare differences the project will develop five replica-
tions of the Allsides stationm within the project area.

These centers will be located on typlcal land either presently
owned or to be obtained by the GOJ in plots of from 5 to

10 acres. The land will be treated with the necessary
conservation measures and cultivated by resident farm
operators with assistance from local laborecs. An effort
will be made to dazvelop a2 farming system at each center

that can be duplicated by the farmevs in tne surrounding

area. These centers will practice Innovative methods, how-
ever, and wilt try out various systems and technologies

before they are recommended for individual farm adoption.

The centers will be the proving grounds for new crops and
varieties to be tested by the horticulturist and the farming
systems specialist. The production economist will analyze

the cost/benefit ratic of the various technological packages
that are tested and develop recommendations for the individual
farmers to mawimize their returns.

Each center will be directly supervised by a techniclan with
the equivalent of a Jamaica School of Agriculture (JSA)
degree. No large or expensive installations will be
required. A simple building for office, storage, and living
gquarters will be adequate.

In addition, these centers will become the inircial source of

planting materials for the surrounding farms. The innovative
dev ment of planting material for yams begun at the Smich-
deve lopment P g $ g



42

fie)d station in Hanover will be duplicated at ecach center.
In addition, clephant grass and other pasture grasses wlill
be grown to provide planting material for the risers of
bench terraces on individual farms.

Basic meterolopical information such as vainfall, tewperature,
and wind velocity will be obtalned. Ymall hand-operated
tractors will be tried out at these centors.

The centers will only operate during the life of the project
and, Lf the government chooses, the land can be used for
résettlement purposcs.

Within six months after the demonstration centers are
established, the agricultural extension agents and farm
operators of the centers will enlist willing farmers nearby
to establish subcenters. These subcenters will be privately
owred farms typlcal of those in the reglon and will function
as practical applications of the model demonstration centers.
The ouner of che farm will continue to operat. it, but will
receive specialized attention in the use of fertilizer,
cropping patterns, and land maintenance. To encourage
these farmers to participate, the GOJ will provide all the
necessary inputs for an average two-year period, and will
guarantee him an income in the event crops fall. He will
provide the labor and, it is hoped, will become promotor of
the benefits of treased land and new cropping pacterns. The
GNJ will have to obtain an understanding from the farmer
thet the in-kind inputs will be provided free for a two-
year peTiod only.
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SUMMARY OF ESTIMATED COSTS

Coat per demonatration center

Land acquisition (5-10 ac)il J§ 7,009
So0il conservation treatment 7,000
Living, storage, and office quarters 10,000
Input supplies 10,000
Staffing costs @ $10,000/year 40,000
Casual labor 10,000

Subtotal 84,000

Total cost (5 centers for

4 years) J5420,000

Cost per Subcenter

Soil conservation treatment J$ 2,100
Inputs (§400/year for 2 years) 800
Subtotal ’ 2,900

Total cost of 50 subcanters JSL180,000

TOTAL J$600,000

a/ G0J share: Land J$7,000 x 5 centers = J¥35,000.
All the rest is AID share: J$565,000
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Technical Assistance and Training

“he technical assistance and training requirements were
analyzed, keeping in mind the immediate needs in the project
area but also with a view toward the future, The objective
was to set the stege for replication beyond the lifetime of
the proposed project, for future GOJ and AID plans in rural
development in Jamaica.

The technical assistance portion of the projuct will be,
extremely important to the success of the activities to

be carried out. The available manpower in the Min Ag must
be reinforced. There are some well-trained extension
officers, but their concept of program development and
implementation has been conditioned to responding to crisis
and providing Government subsidies. Little work has been
done to organize group action or to determine the needs of
the people. The current reorganization of the Min Ag
provides a structure that can be utilized, but outside
assistance will be required to develop an effective organi-
zacion in the preoject area.

With the exception of a few export crops, Jamaica has done
very litrle work inm the field of applied agricultural
research. There are few trained agricultural research people
in the country and litrle organization in the Min Ag to
carry out work on such things as crop introduction trials.
The status of research workers compared to extension
personnel is low; consequently, the better people, unlike
those in most countries, are usually not attracted to this
area of work. '

Seven long-term technicians have been identified as being
required for z total of 21 man years during the life of

the project (see Annex S for detalls). Assistance will be
required in the fields of horticulture, farming systems, soil
conservation, agricultural extension, marketing/agroindustry,
agricultural credit/farmers organizations, and agricultural
production. Short-term assistance will be required in

such fields as heavy machinery maintenance and operation,
spacialized horticulture, entomology, plant pathology,

ar imal husbandry, rural housing, agroindustrial development,
fcoé storage and processing, home economics and nutrition,
suil conservation, forestry, and watershed management. It is
estimated that 60 man months of this type of assistance will
be required during the life cf the project. .
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TA costs are estimated at US$1.53 million.

The shortage of properly traired people to work in the
agricultural development process is a serious handicap

to progress in the a§ricu1turm1 gector in Jamaica. The

most recent figures from the Statistical Yearbook of Jamaica
1976 are indicative. 1In 1974-75 there were 47 students
studying agriculture at the University of the West Indies.
The same year 12 students were graduated; in the total
period 1952-1975 there were only 93 gracuates in agriculture.
The same source indicates that in 1974-75 there were 271 students
enrolled at the Jamailca School of Agriculture (JSA)--a
post-secondary educational institution whose graduates are
insufficently prepared to solve the problems of developing
improved agricultural technology for the small farmers in
Jamaica.’  Training at all levels will need to be an integral
part of this project.

It is estimated that 40 man years of training (See Annex S
for details) will be provided under the project. This will
be long-term academic training both at undergraduate and
graduate levels. The training will be in various fields but
lmportant: consideration will be given to training specialists
to replace those who will be provided under the TA grant
portion of the project. There will also be specialized
in-country training carried out by the various specialists
assigned to the project. Training costs are estimated at
Us$470,000.

Rural Infrastructure

“The housing, electricity and water components discussed
below are part of a modest, ongoing effort to improve rural
infrastructure.-

Housing

The GOJ recognizes the importance of improved
housing to rural dwellers. The social survey of the project
area indicated that good housing is at least as important to
small farmers as improved roads, access to credit, and
higher farm prices. ‘

The Min Ag has plans to construct 35 houses in the project
area during their 1977/78 financial year at a cost of
J$1,100 each (total cost J$38,500). Based on current pro-
jections it is expected that at least another 35 units will
be built in each of the four years of the project (an
additional $185,000 with a 207 inflation factor). These
units are small two-bay houses (1l6' x 12') constructed of
concrete blocks, wooden supports, and a metal roof. The
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Min Ag is interested in broadening the participation of

this program and also exploring the possibilities of alterna-
tive materials and construction methodologies. The Min Ag
has requested that a specialist on rural housing be provided
with TA funds on a short-term basis to analyze the rural
housing needs in the project area and to investigate
appropriate housing technologies for possible application
throughout rural Jamaica. ‘ :

'As part of the Land Lease Program, the*Min Ag and Min of
Housing during 1977/78 are also constructing a housing
scheme at Crofts Hill., A pcrtion of this land lies in
the watershed area and will be terraced under program
activities. The scheme will cost J$730,000 for 80 units
including a sewer system.,

Rural Electrification

With assistance from the IDB, the GOJ Public
Service Company is providing electricity to a total of
almost 15,000 people in the two watershed areas. When the
project is completed in mid-1978, approximately 95 miles of
line will be in place at a cost of J$1.2 millior.

Rural water

The major water need in the project area is
expansion of central pumping facilities at Moravia and
Two Meetings. The existing plants are now serving 25,000
persons throughout the watershed area, including villages
and isolated communities with a central water line near
roadways. During the current GOJ fiscal y=ar J$285,000 is
earmarked for increasing the capacity of the Moravia plant.
Another J$3 million has been requested for the next fiscal
year to construct a second treatment plant at Two Meetings.
When both projects are completed an additional 25,000
persons will be served.

FINANCIAL PLAN

This five-year program will incur nearly all its expenditures
during the four-year implementation period of the erosion
control activities. A preimplementation period of six to
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nine months beginning as soon as the program is authorized,
will be redquired to mobilize GOJ resources, educate farmers
in the watersheds, and recruit TA advigsors. Actual earth-
moving activities should begin with rental equipment in
April 1978.

A fixed amount reimbursement (FAR) approach will be used for
payrant to day laborers--many will be farmers--employed in
the program. As explained in the deseription of the soil
conservation program, they will be pald on a task-~work basis
for the amount of earth moved, or for the number of ditches
cleaned or terraces established.

Approximately US§L,950,000 of loan wnles will be foreign
exchange costs of equipment, wehicles, and materials; the
remaining US$11,050,000 are local currency costs.
Financial summaries follow.

FAR will also bhe used to relimburse the GOJ for the cost of
road reconstruction. )



SIMMARY PINANOIAL PLAN

LA

J5000 USS080 _
GOl ALD  TOTAL G0l ATD  TOTAL
Soll Conservation
Boemeh Terracas 1h3L 3394 4525 9035 274 3620
Orehard Terraces 175 523 700 140 420 560
Hillaide Ditches & Basing L1588 4762 6350 1270 3810 5080
Pasture with Dltches 13 194 325 103 315 420
Water Catchments 25 75 100 20 60 30
Subtotal 3050 9150 12200 24640 7320 9760
Forestation N 1300 1500 2800 1040 1200 2240
Ingincering Works
Foad Construction and
fehabilication 3858 LE55 L1540 Lo 920 12:30
ffver and Straam Control 63 193 260 30 160 210
Suobtoral 450 1350 1800 360 1080 L4640
Denonstration and Tralning
Centetrs 33 563 600 10 450 480
Farmer Qrganizatfone and
Servicas 500 5300 400 400
Agricultural Froduction .
Credit 1600 1600 1280 »280
comredicies
Heavy equipnent 1625 1625 1300 1300
Vehicles 325 3235 250 250
Light equipzent and
supplies 235 235 200 200
Subroral 2185 2185 1750 1750
Salaries of Min Ag personnel 3S000 3000 4000 4000
Ocher operating expenses
of Min Ag 500 300 400 400
Mater Systems 300 300 240 240
Rural Tlectrification
Prograz 1200 1200 950 960
Rural Housing 223 225 180 180
Tvasluaricn and PReplicavion 400 &06 120 320
Techniczl Assistance 1960 1900 1530 1530
Training 607 600 470 L70
Contingency b1y 600 940 270 480 750
14000 18750 32750 11200 15000 26200

Vore: USS 1.00 = 2% 1.25



Soil Conscrvation
Forestatlion
Engineering Works

Demonstration & Training
Centers

Small Farmer Services
Agricultural Credit
Commodities

Min Ag personnel expenses
Min Ag operating expenses
Water Systems

Rural Electxification Program

Rural Housing

Evaluation and Replication
Technical Assistance
Training

Subtotal

Year 12/
GOoJ AID
S00 1000
200 200
100 375
10 300
50
1700
800
S0
300
1260
35
25
300
50
3195 4000

SUMMARY FINANCIAL PLAN BY YEAR

(J$000) .
Year 2 Year 3 Yeaxr 4 Yesr 5 Total
GOJ  AID GOJ AID GOJ  AID GOJ AlD GOJ AID
750 2250 1000 3000 750 2350 50 550 2050 9150
300 300 50 350 300 300 150 350 1360 1500
200 425 150 550 450 1350
25 265 35 565
150 200 100 500
300 400 450 450 15800
300 185 2185
1200 1250 1300 450 5000
100 100 125 125 500
364
1200
45 45 50 50 225
25 100 150 100 400
450 475 450 225 1900
150 150 150 100 600
2920 4315 3265 5010 2975 3500 1275 1328 13660 18150
Contingency 340 600
TOTAL 14000 18750

a/ Project year begins 1/78, COJ fiscal year begins 4/78

6y
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' IV PROGRAM ANALYSIS

PROGRAM ORGANIZATION

In 1975 the Management Services Division of the Ministry of
Public Service reviewed the structure of the Min Ag and recom-
mended major organizational changes. The report found that the
planning, staffing, and control functions of the Ministry
needed strengthening, and that program implementation was
ineffective because it did not have organizational control over
major services such as irrigation, drainage, and extension.
Most important, the farmer was not being reached.

Most of these recommendations were accepted and the formal
reorganization became effective in April 1977. Essentially,
the reorganization placed the planning, data storage, and
overall control in headquarters, while implementation of
agricultural production and rural development programs was
decentralized under three regional directors.

This program will be under the overall direction of the Southern
Region's director, who will have the necessary resources at his
disposal to achieve timely and efficient implementation. An
organization chart for the project structure is presented in
Annex U,

TA advisors will be assigned a full-time GOJ counterpart and
will work in both watersheds. They will be expected to live
in the project area, probably in Mandeville or Christiana,
As part of their scope of work, the advisors will conduct
training courses and seminars throughout the project's life.

The principal Min Ag divisions to participate in the program
will be the Agricultural Extension Service and the Soil
Conservation Unit, which will be reformulated slightly tc
focus its efforts almost entirely in the project area. The
Forestry Department, which operates somewhat independently,
but under the overall direction of the Min Ag, will carry out
the forestation activities and the Ministry of Public Works
will carry out the road construction and rehabilitation.

The Agricultural Extension Service will play a major role in
project promotion. The present system of agricultural extension
has grown out of many changing programs during the last two

or three decades. Until 1952 JAS was responsible for extension
activities; then the program was placed in the Min Ag. The

land authorities were then organized and the extension program
was changed to conform to this type of geographical division
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rather than to the noxmal political boundaries. When the Min
Ag began its reorganization in April 1977 the extension agents
were decentralized. They arn now assigned to the respective
parish manager's office. Their major activitles consist of
distributing seed and fertilizer to farmers, making out farm
plans and approving loans, and reporting to Min Ag on acreage
planted and crop projections. They do hold some community
meetin%s to discuss such things as emergency production plans.
It would appear, however, that meetings to discusg improved
technology are rarely held.

It is difficult to speculate on the strengths and weaknesses
of a recently reorganized Min Ag. The Min Ag believes this
program will enable them to carry out the reorganization as it
was intended--that is, to decentralize operations., Certain
bottlenecks will no doubt be encountered as lines of authority
and responsibility are clarified and strengthened. However,
the Min Ag is fully behind this program and views it as ome

of the most relevant projects for Jamaica today.

SOCIAL ANALYSIS

. —— s e e - - m— S ——

The following social soundness analysis is based in part on
a survey conducted in March and April 1977, Annex R pro-
vides supplemental information on the role of women in the
project area.



52

I. Beneficiaries:

The beneficiaries are the approximataly 20,000 people living on 3,983
suall farming units in the Pindars and Two Mezetings watarshed areas.
Bacause they are dravn from a relatively homogenous social and econoamic
strata, the target populactfon is identifiable by the follouing generally
shared social and economic characteristics.

In the first instance the historical and social realities of the planta-
tion aeconomy and related latifundia-minifundia land division system are
responsible for current tenure conditioh of the target group. Farm
sizes are small (survey data for the entirc country, of which Two Meetings
and Pindars are representative sawples, indicate that almost 807 are
five acres or less), and they are located on marginally arable steep
wountain slopes. Production practices are rudimentary, the typical tool
kit is limited to hand implements (zachete, hoe, etc.), and there is
scattered use only of modern technological inputs. Available evidence
suggests that the overvhelming majority (78%) of the landholding unics
in the target areas are privately owned. However, the precise meaning
of this ownership includes a strong element of famflial "corporateness"
which, &s will be discussad below, has serious implications in relation
to farmer participation in the project.

The main source of income for the target population is derived from the
production of agricultural goods which are dfrected toward both gub~
sistence and marketing ends. Principal crops include sugar cane, banana,
yams, coconut and Irish potato. Due to the poor qualiry of tie soil,
small size of the holdings, and traditlonal farming techniques, yields
and resultant farm incomes are low. Best estimates place the per capita
income of the target population at approximately $200 U.S.

In terms of health status and education small farmers rank at the lowest
end of the Jamaican socioeconomic scale. On the basis of 1974 statistics
a still-born death rate of 7.2/1000* was recorded among small scale
farming households. .In addition the mortality rate among pre-school
children (1-4) is 4.5/1000, which is alrost double the rates for other
West Indies territories such as Barbados, Puerto Rico, and Trinidad.
Further, 457 of women in the pregnant and lactating sub-group suffer
from dietary deficient related anemic conditions. COverall, approxi-
mately 70Z of the small farmer population exhibit energy intake levels
which are below recorzended minimums by an average of 27%. Concerning
education, nearly 80% of the eupected beneficiaries have completed six
years of primary school. However, project related survey results reveal
that nearly 40% cf the farrers in the target areas are functionally
illiterate. This indicates the existence of a rather strong regressive
trend caused by living in a cultural environment which places only
limited emphasis on reading and writing skills.

*Jamaican Agriculturz Sector Assessment 1976: 9, 10.
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II. Sociocultural Feasibility

The sociocultural feasibility of the project hinges upon a ceries of
related itema: (1) family decision saking process with regard to land
use; (2) migracion pattarns and perception of agricultural labor; .

(3) cooperation among naighbors; and (4) inastitutional structure, Wich
all of these matcera there are serious but manageable constraints.

A. Dacision-making Process

To properly underxstand the decision-waking process acong the small
farmars attantion must he given to the organization of the household
and the corporate character of the famtly., Ia Jamafca there are three
basic types of mating arrangements which are genarally accepted -~ the
-vigiting union, the cozmon law unfon, and marriage. Accordiny to 1960
censvs asta, the visiting union was the most common form -~ 43% of all
mothaers were not living parmanencly with a partner; common law unions
accounted for 22% of the pairings, and marvfage 13X of the unfons. The
izportewce of these types of unfons is that in visting and common law
cases t:@ partners are aot expected to have much responsibility for
each oti ar in terms of shari-g economic resources such as mon¢y or
property Morveover, these typas of unions are raported to have a
rather siort iife span -~ three years is the average and the children
typically remafin with the cother after th2 father leaves the household.
The upshot of these factors is that (1) generally households consist
of more people than are found in a typical auclear family and (2) the
role of the women in canaging household affairs (s significant in that
in nearly 704 of the households there are children whose father is
present for only a limited arvunt of tice.

Compounding the issue is the corporate nature of the famfilies.
The marginal character of the land makes it impossible for the small
farmer households to survive frowm agriculture alone. As a coping
stracegy some mecbers of each family are forced to seek wage laboring
" positions in agricultural, comsercial, or tourist related sectors. How-
ever, given the general state of the Jamaican economy and the increasing
difficulty of overseas migration, there is a considerable amount of
uncertainty in securing and maintaining off-farm employment. The risk
involved causes those who nust leave the land to seek a fall-back position
-= return to the farm -~ if they encounter economic difficulties. To
maintain their righ. to return to the holding, the absentee members,
when employed, send remittances back to the household in order to help
support it. Through this process families, as individual entitles,
participate in a dual eccnomy and the mutual support of the two sectors
establishes their corpcrate character.

The relevance of these two factors to the project is that they
affect decisions concerning the productive use to which land i3 puc.
Faro managers include the absentees as resident wmeombers of the family
when making calculations of the bernefit incidence of changing their
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production systew; the result s o tendency to drive the evpncted
bonefits upward. In additfon, absentec members oust be conwulted
vhich increases the time required to wake a declsfon.

To cverlook these factors and consider each fanily as an autor mous
nuclear unit is likely to result in iimited farmer participation.
Rather, the first d¢ifficulty can be tumed to an advantage by empha-
sizing the ecployment generation aspect of the project. The creation
of work on the honestead will not only crecte more income for each
family, but also will reduce the need for members to migrate. The
second matter cap be dealt with successfully by moving forward the
starting dotv of promotional ackivities to offset the almost certain
slippape which will occur from deliberations anong family members,

B. Migration Pattems and Perception of Agricultural Labor

1t is a relatively well-known fact that migratfon, both rural to
urban and coumtry to country, hee been a wecans of reducing the high
population density found in farming areas of Jamaica, It is also
well known that the nigration is most proofnent among the young adults;
a fact which was born out by & field survey of the target area which
cevenled that a significant portion (50%) of the farm managers are
* over 50 years of age. FPurther it has been assexted (IDB:6) that a
prime reasen for this outmigration is an aversion to the agricultural
( field labor which is asscciated with a herftage of slavery.

1f accurate, the assertion concerning am aversion to farm labor
could present serious difficultics for the project. In the first
instance it woul? ldmit the reciplents of training and technical
assistance to zn older group of farmers, thereby diminishing future
replication probabilities. tecondly, it would nullify the work genera-
tion component of the project. Creation of employment niches se.ves
little purpose unless there are people willing to fill them.

Based on the foregoing presentation it should be apparent that
wost of the migration which f- takieg place, particularly among young
males, does not imvolve . total separation from the land even though
they may be physically absent for extended periods of time, The move
from the countryside is mot the result of a "built in" aversion to
participating im the agricultural sector. Rather, it is the upshot
of econonic pressures placed on the entire household. As noted above,
young adults migrate to find employment in the wage carning sector of
the economy, both for their own benefit and for the benefit of those
remzining on the land. To be sure, farming, under the conditions it
is precticed by target group nembers, is physically exhausting and
pronises little renumeration. But it seems likely that a sufficient
nuzber of the younger males could be attracted to stay im the country-
side, both in terms of farming and day laboring, if there are rezsonable
rrospects of economic rewards which were om & par with those of tne
other sectors. -
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C. Cooparation

Cooparation amcng recipient group households, particularly {in
ragard to the matter of land terrvacing, is critical for project success.
Land cenure follows a diaparsaed miniplot pattern, with few households
owning contiguous parcels. If the terracing were to follow the tenuve
patterns, that is a dispersed patchwork fashion cofnciding with the
physical location of the plots of only those families who agreed to
participate in the project, the schems would fail. To be technically
and economically feasible it must be carried out over the entire area.
This {in turn requires the participation and cooperation of all farmers,

Outside of kin group allegiance thare is very 1little indication
of cooperation among neighboring households. In the past there was a
practice of mutual work exchanges among nelighbors, but this has fallen
into disuse. The most reasonable approach to enlist cooperation would
be to start with neighboring holdings which are bound to each other
through kinship. The atrong allegiance to the family group demonstrated
among the recipients will facilitvate cooperation in these instances.

Failing familiar ties, prowotional efforts snould emphasize the
potential for economic gain to secure cooperation. The fact that
oost households participate in a dual economy underscores their desfre
to {mprove their financial position. A promotional campaign which
stresses the potential ronetary benefits of the project could be a
strong inducement for gaining cooperation and participation of the
farmers.

D. Institutional Structure

As described in an earlier gsection, an fnstitution which has
strong farmer participation is a key element of the project insofar
as a reilable channel is needed for the transfer of credit, training,
and technological inputs. The projected related field survey yielded
nixed results with respect to this matter. Although farmers interviewed
said they belonged to a number of different types of organizations
(church groups, Jamaican Agricultural Society, day for day cooperatives,
and the Farmers Bank), no one group stood out as a clearly donminant
structure upon which to build the project. The situation is further
copplicated by the fact that current extension services are far below
par. Considerable strengthening is needed in the technical and
administrative areas if the extension services are tc¢ perform adequately.
Moreover, there has been limited comtact between 2xtensionists and
target group members in the past. This means that a concerted effort
in ostablishing a positive rapport between agents and farmers {is Like=~
wise necessary.

The organization which appears to present the best alternative is
the JAS. Throughout the cowntry the JAS has approximately 800,000
rarbers distributed among 900 local chapters. Survey data deronstrate
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that about 35% of the farmers in the target areas are members. The JAS
has traditionally been upen to any farmer interested in agriculture and
animal husbandry and in this capacity contributes to the general welfare
of farming and rural life. 1t is especially active in the disseminstion
of knowledge among farmers. Although szall farmer participation within
the JAS is generally nominal and passive, there are indications (local
chapter officials elected from among the rank and file) of active
participation. At a vinfipun the JAS is well known in the countryside
and will provide a vehicle through which project activities can be
carried out.

I11. Benefit Incidence and Spread Effect

Because of its experimental, pilot nature the project will be of direct
benefit to a rather limited number of people ~~ approximately 20,000,
Yet, it is believed that it will wake a substantial contribution toward
 firzproving the standard of living of the small farmers in the target

area. The terracipg aspect will reclaim and increase the productive
potential of land to a point not heretofore possible. Timely production
credit will enable the farmers to purchase fertilizers and other chemical
products to further improve yields. The training provided for the exton-
sion agents will be beneficial for the recipients in the form of improved
technical assistance. The employment generation component will augment
household income and stem the flow of out-migration. Finally, the realigu-
went of marketing faciiities to coincide more closely with geographic
production patterns of selected crops will remove a major constraimt to
Aoprove farm income.

The project will have significant spread effects on two different levels,
It will provide a vodel for reclaiming marginal hill land and providing
needed technical services to small farmers which could be replicated in
the other 31 watershed areas, thereby impacting on approximately 750,000
rural poor. Moreover, it will provide the basis for extension agent
training which could be replicated throughout the country.

IV. Impact on Women

An important factor in the speed and intensity of socioeconomic develop-
ment is the participation of women im this process. To plan and implement
change through integrated development in the rural sector, close attention
must be given to the role played by women in the operation of the farm and
the management of the household.

From the foregoing discussion it is evident that throughout the Jamaican
countryside women play an active role in operation of the farm. Survey
data from the two watersheds upon which the project is targeted confirmed
this assertion. In the first instance 22% of the holdings are managed
principally by women. In addition, 40% of the males who are operators
felt the management of their holding to be a partnership arrangement
among co-equals -- husband and wife. The important role played by wormen
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is also noticed in the production activities (474 of the women inter-
vieved claimed thay participated ragularly in plowing, weading, and
harvesting), in markering (46X said they were the principal sellers),
and vansgenont of family financials where the co~equal partnership
arvangemant prevails,

Although women are active and responsible participants {n most of the
key operations of the farm and the importance of the role of women has
been racognized by the G0J, little has been done to draw them more
directly into the actual change procesas. Of those extension activicies
which do exist the wide wajority are directed toward the men. Only
occasionally is asaistance designed for women and that which is con-
structad usuvally deals with home economic topics.

A concerted effort will be made in this project involving women more
directly in the change process. Curreant plans call for the recruitment
and training of at least two wokan agricultural extension agents in
each sub~-project area. In additfion a minjmum of two women will be
trafned at the M.S. level in rural socislogy and work in the planning
deparcment of the extension service. Moreover, farm household women
will be {ncluded arong the reciplents of credit, production, and
marketing technical assistance undertaken under the auspices of thisg
project.



58

MICRO-ECONOMIC ANALYSIS OF AGRICULTURAL PRODUCTION

The sociological survey discussed above also obtained detailed
information on farm income, land holdings, cropping patterns,
and production yields. The results of the survey indicated
that 71% of the total farms had less than 5 acres of land

and that 427 of the farms are between 2 and 5 acres., A typical
farm has 2.9 acres, with 1.7 acres actually being farmed, 0.4
acres in fcod/forest, and the balance of 0.8 acres in fallow
or unusable land,

Annex J presents an economic analysis of present and potential
production based on the survey data and on average farmgate price
information estimated after discussions with farmers, higglers
and other middlemen, agricultural extension officers, and AMC

- officials.

In order to determine the microeconomic impact of the proposed program on
small farmers in the Two Meetings and Pindars River project areas, proto-
type farm models were constructed, based on actual and anticipated on-
farm conditions. The prototypes were derived from survey data on actual
cropping conditions, yields and expenditures, using best agronomic and
agro-economic inforrmation available to project future on~farm benefits.

In each area, a typical fars is compesed of 2,9 acres, with approximately
1.7 actually being farmed, 0.4 acres in food/forest and the balance of

0.8 acres in fallew or unuseable land, Actual conditions, of course, vary
fror farm to farm, and the prototypes are designed to demonstrate "average'
conditions, Annex J, Table 9 shows the typical existing cropring pattern
in each of the two areas.

In comparing the "without project"” cashflow to the "with project” antici-~
pated conditions, the following assumptions were nade:

1, All new perennial crops will be planted in the year of treatment (year
one of the "with project"” cashflow).
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2. "Without project" incomes could be maintained at present levels, because
fallow land and land in rotation will be brought in gnd out of produc-
_tion as perennial cropa are replaced.

3. The prototype farms land use was sat up on the basis of the entire
watershed area, and cropping pattern differences raflect the difference
betwean the Pindars and Two Meetings areas,

For aggregate analysic and summary, the increase in income after treat-
ment was weighted two-thirds Pindars, one~third Two Meetings, to reflect
the approximate areas in the two watersheds,

4, A 15~year analysis period wag used in estimating returns; this closely
approximates the productive life of perennial crops which will be cul-
tivated.

Tables 16 through 20 of Annex J show the derivation of new income increases
for the two farm models. The bottom line in Tables 19 and 20 sHow incre-
mental cash flow after treatment, including costs of on-farm investment

and maintenance as well as cost of soil conservation, A calculation of the
present worth of the final stream of benefits results in an fnternal rate of
return of over 50X for each of the prototype farm models,

Table 21 of Annex J presents the weighted average of net income increases
for chg two farm modg;s:‘vhgain. the internal rate of return is over 50%,

This small-farm model shows the annual expected

income in the Pindars area could be raised from J$732 to JS1757,
and in Two Meetings from J$978 to J$2671 on the typical 2.9-acre
farm. Agricultural production increases and resultant income
gains were conservatively estimated; they will derive principally
from more intensive land use after suitable soil conservation
treatments are applied. No major changes in crop mix are
necessary: the major crops will continue to be yams, red peas,
bananas, coffee, sugar cane, and Irish potatoes. However,
changed will be needed in farming techniques, with farmers
practicing multiple and continuous cropping.

Thecse large increases in income, as forecast by the model,
compare favorably to experiences of farmers in the region
who have had their land terraced, and are less than half
the income gains from experimental results obtained at the
Sithfield research station. '
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POLICY FRAMEWORK

Land Use and Tenure Policies

The GOJ's announced policy is to maximize the use of all

land suitable for agricultural production. To carry out

this policy and encourage increased production, GQJ strategy.
has been to take over idle or unproductive agricultural lands
under a long-term lease or through outright purchase at
assessed valuation. Payment can be in cash or land bonds.
The land is then subdivided and leased or sold to individual
farmers or developed as worker cooperatives; the ongoing

Land Lease Program is an example of these procedures.

Until very recently the owner of idle or unproductive land
was granted a period of up to two years to present an
approved land utilization program in lieu of actual GOJ
purchase. In 1976, the Government announced it may now take
over underutilized land simply by notification, on the
theory that owners have been given ample time to put their
land into productive use. There is no announced intention
of widescale Government land takeover. The small farmers

of the country place a high value on private ownership of
their property and there are mo existing laws that would
allow the Government to take over land being properly utilized.
In particular, the GOJ has anmounced it will give no support
to illegal “land capture" by individuals.

Agricultural Prices and Marketing Policies

The GOT policy is to maintain a freely competitive market

for the production and distribution of domestic food crops--

a markei dominated by private-sector firms--while the Govern-
ment mai, tains control over imported commodities by administra-
tively de-ermined volumes, prices, and distribution channels.
The dual objectives of this mixed policy are to give incentives
for domestic production and at the same time keep the price

for the consumer market basket low.

Within this general policy, the GOJ attempts to influence

the prices and distribution of domestic food by open-market
operations carried out by the Government-owmed Agricultural
Marketing Corporation (AMC). In addition to trading actively
in almost all commodities produced in the island, at all
srages of distribution from farmgate to consumer, the AMC
maintains guaranteed minimum prices for 17 priority crops.
The AMC has been a moderately effective policy tool.
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The import control policy is imp.emented by granting exclusive
privileges to the AMC and other Covernment-owned trading
corporations for selected commodities considered essential--
most careal graina, fish, meat, and pulses. Volumes and

price ceilings for nonessential commodities lwmported by
private traders are set and policed by designated Government
ministries.

The GOJ policy toward major export commodities is to maintain

a single market channel for each crop. This policy facilitates
the capture of foreign exchange esrnings and maintenance of
Jamaica's produce image in world markets, an extremaly
important consideration in the case of coffee. Export policy
is implemented through seven crop-specific semiautonomous
commodity boards, whose members are appointed by the UMinister
of Agriculture; thege boards determine the rules and regulations
governing export of major commoditcies, ‘

Policies on Agriculrural Credit

The GOJ has apparently failed to adopt a clearly defined
general policy on agricultural credit and has fostered a
maze of different credit programs. Production credit for
agriculture is particularly fragmented even though the
Government attaches high priority to this key service and
continues to support programs that make money avallable at
67 interest. The most recent action was the establishment
of a J$20 million credir fund for food crops as part of the
Emergency Production Plam announced in June 1977. This
credit is to be disbursed through PC Banks with the new and
additional requirement of Min Ag parish manager approval.
Thus, yet another credit procedure has been added to the
already numerous credit schemes in Jamaica. At least it

is a real attempt to serve the credit needs of the small
farmer.

Policymakers are aware of the shortcomings of the present
structure and perforrance of credit sources. The GOJ is
apparently moving toward the consolidation of credit
institutions whereby a more coordinated and less duplicative
policy can be developed and administered.
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FINANCIAL AND BUDGETARY ANALYSIS

In recent years the Jamaican economy has suffered from
severe internal and external disequilibria, as manifested

in a chronic and worsening balance of payments gap, a large
and growing fiscal gap, a rate of unemployment and under-
employment, and declining rates of growth in all sectors
except the Government sector. Highly de?endent upon foreign
financing and the import sector, Jamaica's increasing isola-
tion from traditional sources of foreign credit has--by mid-
1977--placed the island's econony in a position where even
short-run survival is questionable unless international
support becomes available almost immediately. Annex T
presents a more complete macro-economic survey of Jamaica.

The GOJ recognizes the need for long-term investments in
the agricultural sector and is beginning those investments
with programs such as the one presented in this PP. The
GOJ is committed to channeling more money into this sector
to boost domestic food consumption and, reduce food inports.
This will require an increase in the present 1977/78 Min Ag
budget of J$1.8 million, which is 9% of the GOJ budget.

& five-year plan for agricultural investment is expected

in Decembar 1977, thus no future forecasts are attempted

at this time.
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v PROGRAM EVALUATION AND IMPLEMENTATION
EVALUATION PLAN

The sample survey conducted under the supervision of the
Data Bank and Evaluation section of the Min Ag established
the baseline data needéd to measure project progress. The
total information gathered hag not been properly analysed
and will require short-term technical assistance during the
early stages of project implementation. At the same time,
these specialists, in collaboration with the Min Ag Data
Bank and Evaluation team, will work out the details of a
system for future monitoring and evaluation.-

In addition to monitoring physical deliveries and financial
flows and evaluating the effects of the project on the target

%opulacion, the system will have several other important
eatures:

* It will permit project decisionmakers to spot
upcoming problems, diagnose their causes, and prescribe
what might be done to alleviate them;

* It will provide for two-way information flows, so
that the results of monitoring and evaluation can be used
by lower as well as upper echelons;

* Beyond the immediate needs of project staff, the
system will algso provide information on whether and how to
replicate project activities elsewhere.

Adopting a comprehensive approach will not burden the project
with a costly and difficult-to-operate system. Skilled
specialists will be needed during the detailed design phase
for the precise purpose of developing a simple system--one
that is selective and sparing in its data requirements, with
modest low-cost survey and reporting techniques that do not
strive for unnecessary statistical elegance.

Special Information Needs

This project has special requirements for monitoring and
evaluation. First, there are uncertainties, as with any
project, however excellent its planning and preparation.
There is uncertainty about yields under 'new technology, about
the performance of soil conservation works, about the best
methods of assisting local organizations at the community
level, and about who will participate readily in project
activities.
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Second, some components of the project will be quasi-
experimental, or initiated on a pilot basis, to learn what
processes of development are most effective, and to avoid
expensive setbacks. The information requirements of such a
project, particularly when it also involves the integration

of institution-building, research, production, and engineering
activities, are far more complex than for routine, single-
function projects.

Data Required

It is not obvious in the begimning of data collection which
variables should be recorded and which can be ignored.
Determining the optimal data set prior to the project is
impossible; & generous amount must be collected in the initial
phase, and then pared down to the egsential items as actual
experience with the project dictates. Time is also required
to permit decisionmakers to play s .nle in the design and
refining of the monitoring/evaluation system, which must

suit their needs rather than the interests and capabilities

of the information specialists.

(1) Baseline

Baseline data permits changes brought about by the
project to be measured in relation to the pre-project state.
Unfortunately, baseline data are cften wasted when subsequent
data collection uses different data points and collection
techniques. Baseline data collection should, therefore,
be tightly focused, interviewing farmers combined with
occasional small-sample surveys as a crose-check on accuracy.

(2) Monitoring

The physical and financial data are relatively
easy to identify and collect; they can be drawn from detailed
implementation plans that will be prepared on an annual
basis. Adoption of improved cropping systems, water use,
and soil conservation practices, and membership or participa-
tion in community organizations are examples of key behavior
changes that must be monitored and verified.

(3) Evaluation

Data are required to measure the project's impact
on small-farmer productivity, output, and income; small-
farmer and group self-help capacity; and reduction in soil
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erosion. At the same time, it is essential te identify the
types of data needed to analyze g%zevenca happened as they
did. Why did some farmera adopt Improved practices and
others not? Why did somc participate in community organiza-
tions and others not? Why were soil conservation programs
more successful in one area than another?

Timing of’Honicoring/Evﬁluacicn

In general, the system will provide a continuous source of
information for both wonitoring and evaluation, though not
all the necessa:y evaluative data can be collected in this
regularized fashion. Subject to possible revision by the
detailed design team, the following timing categories will
be obsgserved:

(1) Daily records, with monthly and annual summaries

* Activities of field extension staff

* All financial transactions, including credit

* All movement of personnel, equipment, and supplles,
including agricultural inputs

* Meetings and other activities of farmer and
community groups

(2} Monthly records wicﬁ annual summaries

* Progress of soil coenservation work in relation
to target
* Progress of research programs in relation to target
* Progress of training programs
* Reports on crop conditions, rainfall, etc.

(3) Other annual reporting

Crop acreages, yields, production

Farmer incomes

Loan repayment

Improved agricultural package: adoption rates
Self-help capacity, indicators

% % 4 %

At the end of the second full year of project implementation,
a team should be brought in to perform an objective evaluation
of the progress of the project.
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During the final six months of the project implementation,
serial photos will be taken of the project area and compared
with photos presently available, to determime the follewlng:

(1) Soil conservation practices that have been initlated;

(2) Changes in gully patterns and visible signs of erosion;

(3) Changes in cropping systems;
{4) Intensity of land use;
(5) Progress of reforestation.

Budget

US$ 160,000 has been tudgeted for evaluatlon as folleows:

Consultants for

Further analysis of baseline data and
training of Jamaican staff at beginning

of project Us$ 25,000
Fivst major evasuation (year 2-3) Uss 40,000
End of project evaluation {yesr 5) UsS 60,000
Aerial photos and interpretation at end of
project UsSs 25,000
Additional local survey work during project
period (including transportation costs,
employment of interviewers, and analysis of
data Us$ 25,000
In-country training courses Us$ 10,000
Miscellaneous materials and supplies us¢ 5,000
Contingency uUss; 10,000
An additional US$160,000 has been budgeted for B
replication activities in other watersheds, to Us$160, 0600

include cost of additional aerial pnotos, model
demcnstration centers and subcenters, survey
work and locazl transportation and training costs

TOTAL Us$320,000
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IMPLEMENTATION PLAN

Conditions pracedent to disbursement will require chat che
GOJ develop implementation plans for tha soll conservacion,
foiestation, and engineering works activities. The plans
will be updated yearly and will form the basis of forecasting
expenditures throughout the project's Lifa, A preliminary
foplementation schedule {3 included as Annex H,

DISBURSEMENT PROCEDURES
US Dollar Costs

US dollar costs of the leoan will be disburged for commodities.
Participant training and technlcal asgsistance will be paild
for under a grant to the GOJ.

US dollar disbursemencs will be made using standard ALD
procedures by issuance of Letters of Commitment and Letters
of Credit in accordance with the terms of the Loan Agreement.
Disbursement of dollar costs will be made exclusively to
finance the procurement for the program of services having
both their source and origin In countries in Code 941 of the
AID Geographic Code Book as in effect at the time orders

are placed or contracts are entered into for such gservices.
All transportaticn finmanced by dollar costs under the Loan
‘shall have its source and origin in countries Included in
Code 941 of the AID Geographic Code Book as in effect at the
time tramsportation is initiarad.

Local Currency Costs

An advance of local currency equivalent to three months
expenditures is anticipated for the soil conservation,
reforestation and engineering works activities. Upon ALD
approval of the request for advance, USAID/J will request
the US Treasury to purchase the appropriate amount of
Jamaican dollars and deposit them in tne Government of
Jamaica's account at the Federal Reserve Bank of lew York.
The Federal Reserve Bank will in turn notify the Bank of
Jamaica in Kingston and the Min Ag's account will be credited.
To replenish or increase the advance, the GOJ will submit
documantation satisfactory o AID which supports the amount



of expenditures over the previous period, and the AID and
G0 share of those expenditures, and estimates the
requirements for the next perlod. The total advance out-
standing at any one time will not total more than an
estimated three months expenditures.

The COJ will be refmbursed for other than soll conservation,
forestation, or engineering works expenses only after actual
payment by the GOJ. Thet s, ALD will not lssue an advance
for these espenses.

CORTRACT ING PLANS

Té and training funds will be granted to the GOJ. The Pro-
Ject Committee vecon 2nds an institucional contract for the
long~term advisors, and personal scervices contracts for
shiort~term advisors. Contraciing procedures for the
institutional contract will include prequalifying 5 to 10
instictutions mest qualified to advise on soll conservation
projects in troplical lands; requesting technical propesals;
ranking the respondents; and ultimately negotliating a con-
tract. :

PROCUREMENT PLANS

Procurement of the equipm mt and supplies will be made in
accordance with normal AID procurement regulations.

USATD MONITORING PLANS

The Project Committee vecommends that am AID direct-hire
project officer be assigned full-rime responsibilities for
this projecc. The long - -term advisory team will nominate a
team leader who will have day-to~day responsibilities to
the AID project officer and the GOJ Southerm Reglon director.

CONDITIONS, COVERANTS, AND NEGOTIATING STATUS.

The program has been thoroughly discussed with the GOJ. No
major problems are anticipated during negotiations of the
project agreement. Proposed conditions precedent to disg-
bursements are included im the draft Loan Authorizatiom,
Annex D.
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OFFICK OF THE DEPUTY PRIME MINISTER

IS e e, e W 4% MATIINAL HEROES CIACLE.
SAEKLARS wo mé i - .0 BOX 812,
. NGETO
JAMAICH
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tir. Charles Po Canphall,
&1D Affairs Qfflger
w5/440 Mieslon e Janaica
2 Guford Maad

Kimgelom L.

Disr Kre Camphosll,

Gn befalt af tha Cavernnant ef Janalca 1 vonuest o loan off
CEELY millbom and & grant of URIE milliom from the Govermuang of the
Ositad States of dnevica. This meary will be wsed, togatliar willk o
crsniarpret comtribatlion fren the Govermmdnt &f Janatea bo the ameuwnt
of abowt JFA mitliew tm gdrey ewd an Intdgrated Ruval Bovelopmary
Pragranns {m the Pindars and Twe Hostfisgs Walsersheds over a four
vany pretad,

e nafjer congooents ef this profect ars sunmariasd as
fol Jowns

«  Appropeiate soll comsarvatlon astlvittes foztuding
© bemah and erethvaed Sarragas, Nillatde ditchas and
parmaonnt padtEras aa abowd 17,700 agres.

« Reforestatiios sctivities o sloul 7,000 acras.

=~ [Road acd frags constrveilon jad eralvabilétatbon amd
strgan avd river gomirel maggwros to furtlior pro-
teet e watarsiad amd o provide amall farmsvrs
Pt irr atCEEl 4o merkels,

in erder 4o devalep the agricultwral produgtfon fm the
arens 16 4y fullest extomi, farmer orjdanlisasioms will Be forred fwm
ol latoratiom with the Janabea Agricwltwryl Joclety and tha Pacplets
Co-operniive Daalise These ergaaisstions, in comfonctlion with the
Dsyeasien Horvice of the Miaistry of Agriculstnes will srovide advice
to the smali faemer om i appropriazte ceupping pattsrms mwd fceine
migues for his lamd and on the age of ferbllizer and (nprowed sead
wariiies. fqrfentteweal credft will be provided o amable thoe {epmar
o purchase the serestary fnpuls 4o fngrorse hifs producifon. Seound
magiietimy privnciples will be feostered 6o [nprows she guansity and
guenlisy of peodace marivefed aad o return a greater shars of the oo
fidw t» the seroducere.

Im ordrr o [npreve she overall stasdard of livwing in the
watlersbhed, bwosioy, clestrificatlion and petalble water projeects will
e Caperied onf gloough s agprepriate acgenciese

Gowermnant recagpeises shat certpfn conditions shawld be
et e mueinise the effectivenrss of his progeramne, i tlds s
aprdl the Goweemnaet plass e



Hr. Charles P, Canplell Ae ek Awguet, 1977

(a) declare the Fludars and Two deetfngs legal
walerahad areasy

(b) require thatl fasmers repay & pordlon of the
cont of the soll ceasarvation asctlvities,
ancunting 4o abart 23K, esclusive of walers
wayky 4nd that these fusds will be eamarhed
for & spacinl Seil Couvervation Fund Yo be
wsed bm carrying ewt soil censervatlon maasures
en Jands ettupied Ly mnall faymers in other
wateraheda. Juriher, the Covermnenl agrecs Lo
nake wp any shorvt«<lfalle §o the fuad fn the event
e farmars defawlt an thelr repaymentsy

{e) malke masimun afferts to empley g suftietemt
rerier of eelil conservatfon amd agriecultwral
efftcerz {m thig programme ¢m & germenent baele
a® an o doewelep & cadre of officers capable mf
spreading the effecis of & swecensful lntegrated
develepnent pragranms . to oiher watorzheds after
the proposed pregramme termioates.

(¢) Appolimt a fulletine profact mansser for the
duratfion of the project.

Twe GCavermneatis mafor tmplensating agencies for the
propranme will be the Jouwthern Neglion of the Minfstry of Anrfculture
feor Sptl Camservatbowms the Forest Dopariment of the Jinistry of
Sqgrficulture for the Reforestatiom Actlivities and the Minimtry of
Warlis for nopi of the Tmylnssriag Werlis; the Minfstry of Local
Covermmant Slkveowgh the Matiomal Water luthority for the potable water
systems; cad the Jamafca Publie Service for the Dured Blectrilfection
Fycaramme. .

The lean fuads from the (rlited Jetes will Le uszed for the
caritel exprmecs and covicir operatfng econix of the progremme, oivtlc
e ommt Tesdz w1l e wsed for Joimelecm, Tulas or 0Ard commbrl
trwimbmy emsts wwl t7evmicnl assistance adviz.cs,.

Yours sincersly,

Core FPrrmymrat Jecereliasry
Kimistey of Agriculture
Chiel Teelmicsl Director
Xational Plamning Agemey



INEX B

CERTIFICATION PURSUANT TQ
SECTION 611(e) OF THE
FOREIGN ASSISTANCE ACT

AS AMENDED

I, Charles P, Campbell, the principal officer of
the Agency for International Development in Jamalca, de
herewith certify that in my judgment, Jamalca has both the
financial capability and human resources to maintain and
effectively utilize the goods and services procured under
the capital assismamce project enciiled: Integrated Rural
Development 1.

This judgment fs based upon the record of
{oplementation of ALD-financed projects in Jamalca and
the results of the consultations undertaken during the
intensive review of this mnew project.

fﬁ’é '{@/’

Charles P. Campbell
ALD Affairs Qfficer 9
Z

Jamaica D@mﬁ;C;/;
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applicable to individual fund sources: Developmunt As

_ funds.

66(1) - COUNTRY CHECRLIST
Listed below are, first, statutory criterta aw!‘icab’lo&anarany to FAA funds, and then criterfa

A. GENERAL CRITERIA FOR COUNTRY

‘I

i,—-\

FAA Sec. 116, Can 1t be deronstrated

that contemplated assistance will directly

benafit the rieedy? if not, has the
Ocpartment of State determined that ihis
coverament hes engaged:in consistent
nattern of gross violations of inter-
natfonally recognized homan rights?

FAA Sec. 481, Has 1t been detormined that
the government of recipfent country has
fafled to take adequate steps to prevent
narcotics drugs and other controlled
substances (as defined by the Compre-
hensive Orug Abuse Prevention and Control
Act of l970§ produced or processed, in
winle or in part, in such country, or
transported through such country, Trom
being sold f1legally within the juris-
diction of such country to U.S. Government
personnel or their dependents, or from
entering the U.S. unlawfully?

FAA Sec. 620{a). Does recivfent country
Furnish assistance to Cuba or fafl to.
ke appropriate steps to prevent ships
or aircraft under {ts flag from carrying
cargoes to or from Cuba? s

FAA Sec. 620{b). If assistance fs to a
governrent, has the Secretary of State
determined that it is not controlled by
the internatfonal Communist rovement?

F2A Sec. 620(c). [f assistance fs to
government, i1s the govermment liable as
debtor or unconditional guarantor om any
debt to a B.S. citizen for goods or
services furnished or ordered where (a)
such citizen has exhausted available
legal ramedies and (b) debt is not denied
or contasted by such government?

FAA Sec. 620(e) (1). [If assfistance is to
3 qovernment, has it (including government
agenclec ar subdivisions) taken 2ny action
which has the effect of mationalizing,
expropriating, or otherwise seizimg
ownership or control of property of U.S.
citfzenms or enmtities benmeficially owned
by them without takinmg steps to discharge
fts obligations toward such citizeas or
entities?

stance.and Security Supporting Assistance

Assistance will directly benefit needy
people.

No.

No.

Jamaica's government is not controlled
by an international Communist movement.

No.

No.
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7. €M Sec, 620(f); App. Sec. 108. Is
recipient country a Commnist country?

9.

10.

1.

12.

13.

Wi11 assistance be provided to the
Democratic Republic of Vietnam (Korth
Vietnarm), South Vietnam, Cambodis or Leoti

FAA Sec. 620‘1). Is recipfent country in
any way involved in (a) subversion of, or
nilitary aggression against, the Unfted
States or any country receiving U.S.

assistance, or (b) the planning of such
subversion or &ggression? .

FAA Sec, 620]“. Hes the country per-
nitted, or fafled to take adequate
emeasures to prevent, the demge or
Gestruction, by mob action, of U.S.

property?

FAA Sec. 620(1). If the country has
fatied to institute the fnvestment
guaranty program for the specific risks
of expropristion, fnconvertibility or
confiscation, has the AID Administrator
within the past year considered denying
assistance to such government for this
re:rson?

0); Fiskeeren's Protective
ct, Sec. 5. counlry nas seized, or
imposed any peralty or <anction agiinst,
e¢ny U.S. fishing activities in fnter-
nztional waters,

&. has any deduction required by Fisher-
nen's Protective Act beem rade?

t. hzs complete dental of assistance
becn considered by AID Adninfstrator?

FAR Sec. 620(q); 2pp. Sec. 504. (&) Is
tre goverrment of the recipient country
in default on interest or principal of
any AlD lozn to the country? (b) Is
country in defsult exceeding one year on
interest or principal on U.S. losn under
pregram for which App. Act appropriates
furds, unless debt was earlier disputed,

or sppropriste steps taken to cure default?

FAF Sec. 620(s). What percentage of
counlry budget is for military expendi-
tures? How nuch of foreign exchange
resources spent on military equiprent?
How much spent for the purchase of

sophisticated weapons systems? (Considera-

ticr. of these pofnts is to be coprdimated
with the Bureau for Program and Policy
Casruinstion, Begional Coordimators and
Mitlitary Assfistance Staff (PPC/RC).)

No.

Mo

An investment guaranty agreement with
Jamaica is in effect.

N°c=

No.
Mo,
(a) No.

(b) No.

The GOJ's consolidated budget estimate

for FY1977/78 is J$1.3 billion. Funds
apportioned to the Ministry of National
Security, which includes budgets for
Jamaica Defense Force and Jamaica Constabu~
lary, are J$88 million or 7% of mational
budget. There is no evidence that Jamazica
plans to procure sophisticated weapons
systems.
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15,

16.

17.

18,

9.

Mﬂ%}, Has the country sevared
iplomatic relations with the Uaited
States? If 30, have they been resumed
and have new bilateral assiitance agree-

ments beoen negotiated and entared into
since such resumption?

EAA Sec. 620(u). What i3 the payment

status o e country's U.N, obligations?

If the country Is in arrears, were sich

arrearages taken into account by the AlD

Administrator in ¢atern!nin? the cyrrent
t

K10 Operational Year Budge

FAL Sec. 620A. Has the country granted
sanctuscy from prosecution to any fndfvi«
dutl or group which has committed an act
of intarnstional terrorisn?

FAA Sec. 6£6. Ooes the country object,
on basis of race, religlion, natioeald
arigin or sex, 1o the presence of any
officer or anployee of the U.S. there

to carry out ecomomic development progran
woder FAA?

FAA Sec. 669, Mas the cowntry deliverad
ar received nuclaae rearocessing or
enrfichment equipnent, materials ar
technology, without spechfied srrange-
menls on safeguards, etr.?

FAR Sec. 900, Has the country demied fig
citizens the right or apportunity to
enfgrata?

8. FURDING CRITERIA FOR COUNTRY

1.

Development Assfstince Coumtry Criterfa

¥. FAA Sec. 102(c), {(d). Have criterfa
beenm establisned, and teken into zccouat,
Lo a5ses5s commftnment amd progress of
cogumiry fm effectively fmvolwing the

poor im development, om Such indexes as:
(1) smzlli-farm lzbor fmtensive agri-
culture, (2) reduced imfznt mortality,

(3) population growth, (4) egqualfty of
imcome distribution, amd (5) unemployment .

b, FAA Sec. 200(H)(5), (7) & (B); Sec.
208; 21i{a,(8), (7). Describe sxtent to
MOUCH CoUmTry s

(1) Makimy approprizte efforts to increase
food production amd fmprove means for
fopd storzoe amd distribution.

(&) Crasting 2 favorsble climate for
forefigr and domestic private enter
prise amd finvestment.

Jamaica 49 curreat oa U.N. obligations,

No.

Mo,

Mo,

In all 5 cases, Jamalica has developed
eriteria to measure progress and assess
problemns fn each important fndicator
‘of social and economic development.

Jamaica currently has an Emergency Pro-
duction Plam im effect to eacourage im-
creased gself-sufficlepcy in food produc-
tiom. This Plan also attempts to estab-
lish a more fawvorable climate for fnvest-
ment, with the intention of reducing
imported commodities which can be more
economically produced im country.
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(3) increasing the pudlic's role in the The Production Plan devotes significant

developeents) process. G0J resources to small farmer developzent
and ig attempting to encourage large
numbers of swall coop/private enterprise
formation.

(4) (o) Allocating avallable budgetary
resourcet W develoment,

(b} Divertinmg such resources for ‘ \

unnecessary mititary expenditure and Jamalca's omilitary budget s very small,
fntervention In affairs of other free

and Independent rations,

(%) Faking eonnomic, soctal, and wlluul\
reforms tuth 23 tax collection Improvg-
ments snd changes n land tenyre
sreanpemenly, and making progress

1owerd respect for the rule of law, Jamaica’s history of social and
frecdom of expressfon ynd of the pressdpolitical reforms and freedom of the
std f'&'@ﬁ;’?ﬂ‘ii’lm@ the tmportence of press has been vary gogd since

frndbwhdusl frepsdom, Sattfa®ve, and
nrivate enigrprise.
»

{6) Ottierwise ruespording 1o the vital v
ecanonie, pultiticayi, amd $0cial CAra |
cormy of 43 people, and dononsttraling
& ¢héxr & termination 0 take effective
el fotelip messyrss.

independence,

€. FAA S, L ON(bD, 200(a). s the Bevelopment assistance loans and grants
Country rmomg L JJ counmtries bn which “‘E‘ he mad ‘
development §3505tancs horny may be mads " AnE D0 BAGC,
in this flscal year, or anmony the 40 in
which development astistance aramts
{other Uhem for seif-help profects) may
be meled

4. AL Sec. 1050 Wil cowmtry be Mo,
furnTshed, im same Yiscal wesr, efther
cecurfily support ing &3Lbistamte, or

Widdhe Cast posce fumds? 0F so, fs

sesisance for populal ion programs,
humsin Lar s §1¢ throwgh imternitionsd
grgantrations, or reoionsl programs?

Z. Security Supsertimg fsstatante Country Hot applicable,
Criternzs

. FhN Sec DUFR. ey the coumtry
enmEt, o issent pattern of gross
violet .ant of Smtcrmationsy’ ly recognized
pamen rigrte? Dy ocroagesm s accordans
with poticy of this Section?

b, FAh Teg. T¥.. vr the Assistance to
be furansned to & friendly coumtry,
orymization, or body eligible to
reLeive 235 istance?

c. F&k Sec. &U%. I comodities are 2

he gramted so amzt sale proceeds will acorve
to the recipient cowntry, heave Specfal
Accownt (cowmterpari) arramgements been
made?
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CROSS REFERENCES:

6(2) - PROJECY CHECHLIST

Listed balow are, first, statutory criteria applicable gensrally to projects with FAA funds, and
thes praject criterfa applicable to individual fusd sourcess Development Assistance (with a sub-
catagory for critaria applicable only to loant): and Security Supporting Assistance funds.

REVIIMED FOR THIS PROJECT?

A. GEMERAL CRITERIA FOR PROJECT.

1.

App. Unaumbereds FAX Sec. 653(b)

(a) Describe how Cormittees on Approprias
tions of Senate snd House hrve been or
will be notified concerning the project;
(b) s assistance within (Cperstional
Yesr Bodget) country or internationsl
organfration &llocatfion reported to
Congress (or not more than $1 million
over that figure plus 10%)?

FAA Sec. 6!1(&)!][. Prior to abligation
n excess o ,000, will there be (a)
engineering, financial, and other plans

necessary to carry out the assistance and

{b) a ressonably firm estimate of the
cost to the U.S. of the assistance?

FAA Sec. 611(a){(2). If further legis-
Tative action s required within reciplient
country, what is basis for reasomable
expectation that such action will he
complieted fn time to permit orderly
sccompl fshment of gurpose of the assis-
tance?

FAA Sec. 81i{b): App. Sec. 10N, If for
water or water-relaced lamd resource
construction, has project met the stam-
dards and criteria as per Memgrandum of
the President dated Sept. 5, 1973
{repiaces Wemoramdum of Hay 15, 1982;
see Fed. Register, Vol 33, Yo. 174, Part
110, Sept. 10, 1973)2

FAR Sec. 611{e). If project i< capftal
assistamce (2.9., construction), and all
U.S. assistance for it will exceed

1 million, has Hission Director certified
the country's capabilfty effectively to
maimtatim and wtilize the project?

15 COUTRY CRECKLIST UP YO DAYEY IOENTIFY. HAS STANO'RD ITEM CHECKLISY BEEN

Project is not included fa FY77 Con-
gressional Presentation; thus an
Advice of Program Change will be made
to the Congress,

Firm cost estimates for all aspects of
the project have been made, _

No such legislation i{s required.

Benefit/cost calculations
Indicare a favorable ratio and a favorable
internal rate of return.

Certification has been made.
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6. FAA Soc. 619. s project susceptible No, Project is region-specific in two
: of execution as part of regional or multi-

7.

8.

3.

i0.

8.

Yateral project? If so why is pro{cct not
10 axecut Inforvition and conclusion
whether assistance will encouvrage * '
regional developsent gro?r&as.' 1f:
assistance is for mewly independent
country, is it furnished through sulti-
latersl organfzations or plans to the
mixisum extent appropriate? i

FAA Sec, 601(a); (and Sec 20V(#) for
Jevelcprent Yoans). Info:mation an
conclusions whether project will ercourage
efforts of the country to: (2) increase
the flow of internationa) trade; (b) “fos-
ter private inftiative and conpetition;
(c) encourage development and use of
cooperatives, credit unfons, and savings
and Yosn associations; (d) discourage
monopol istic practices; (e) improve
technical efficiency of fndustry, agri-
culture and commerce; and (f) strengthen
free 1abor unions.

FAA Sec. 601(b). Informaticn and con-
clusion on now project will encourage
U.S. private trade and investment abroad
and encourage private U.S. participation
in fereign assistance programs {{ncluding
use of privete trade channeis and tl2
services of U.S. private enterprise).

FAA Sec. 612{b); Sec. 636(h). Describe
Steps taken to asswure thit, to the
maximun extent possible, the country is
contributing local currencies to meet
the cost of contractusl and other
services, and foreign currencies owned
by the U.S. sre utilized to meet the cost
of contractual and other services.

FAA Sec. 612{d). Does the U.5. own excess
foreign currency and, if so, what arrange-
ments have been mide for its relsase?

FUNDING CRITERIA FOR PROJECT

1.

Davelop .2nt Rssistance Prafect Criteria

a. FAA Sec. 102{c}); Sec. 111, Sec. 28la.
Extent to which activity wili {a) effec-
tiveyy involve the poor in developnment,
by extending access tc economy at local
level, iacreasing labor-intensive pro-
duction, spreading investment out from
cities to small towns and rural areas;
ard (%) help develop cooperativas,
especially by technical assistance, to
rssist rural amd wrban poor to help
themselves toward better lifz, and other-
wise encourage covocratis private and
Tecal governnentsl fastitutions?

watershed areas of the Two Meetings and
Pindars rivers. Project will build
fnstitutional base for replication to

" “pther watersheds.

(a) Project unlikely to directly

affect international trade; (b)and(c)
Private sector initiative and coops/
credit unions will be fostered through
training and technical assistance;
(d)and (e) Increased competition by
strengthening private marketing channels
will be developed.

Contract for technical advisory services
will be needed with U.S. fustitution

to strengthen Jamaica's Ministry of
Agriculture,

Jarmaica will be contributing a major
share of the local project costs. All
foreign currency will be ccatributed by
U.S.

No.

Project
farmers in two river valleys.

is aimed directly at rural poor
Objectives

include rehabilitating farmers' land through
scil comservation measures, thereby facili-~

tating more productive use of hillside
land.

Project goal is iacreased rural incHumes
and decreased urban nmigraticn.

local cooperative movement (Jamaica
Agricultural Society) will be strengtheaed.
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b. FAA Sec. 103, 103A, lmg 105, 106,
Egl. s asslstance belng m ¥ avaTTabla:
nclude only applicable paragraph --

49,48, b, etc. -~ which corresponds (o
source of funds used. If more than one
fund tource 1 used for project, Includa
relevant paragraph for each fund source.)

(V) (103] for agriculture, rural develop-
ment or nutrition: If 30, extent to
which activity s specifically
designed to Increase productivity
and income of rursl poor; [10JR])
if for agricultural research, i3
full account taken of needs of smail
farmers;

(2) (104) for population planning or

herlth; {f s0, extenl o which

activity extends low-cost, inteqrated
delivery systoms to provide health
and fanily plamnln? sorvices,
especially to rural aress and paor;

(3) (105) for education, pudlic adimin.

fstration, or humsn resources

development; ff so. extent to which
sctivity stresathens noaformal
education, makes farral edwcation
mare relevant, esgecially for rursl
familfes and wrban poor, or
strengthens mamagement capability
of fnstitutions emabling the poar ta
participate in developrent:

(2} [108) for techmical assistamce,

energy, reseirch, reqpnstryction,

and selected development problens;
if so, extent sctfwity fs:

(a) technical cooperationm amd develop-
ment, especially with .35, private
and voluntawvy, or regional and inter-
natfomal development, organfzations;

© e v,l,l‘.

{b) to help allesiste energy problem;

{¢) resesrch imto, amd evalustien of,
ecoromic development processes and
techniques; .
. N e .

(d) recomstruction sfrer maturzl or
ranmade disaster;

{e) for special devzlopment prodlem,
znd to emible proper wtilization of
garlier U.5. infrastrictures. otc.,
assistance;

(f) for programs of wrban development,
especially smali Tabor-intensive
enterprises, marketing systems, and
fimamclhial or other institutions to
melp wrban poor participate fn
ecomonifc and socfal development.

Yes. As stuted im B.l.a., project is
denigned to directly benefit puor, rural
farmers (genarally owning about 3 acres
of land) in two watershad areas of
Jamatica. By terracing hilly land, core
affectiva use of the land can be made and
greatar food production will result.
Project will also supply the necessary
credit, morketing, and extensfon services
to permit farmars to take maximum advan-
tage of rehabilitaced lands. Tncreased -
food or cagh e¢rop production will result
in fncreascd fncomes to the participating
farmers, :
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(5) [107) by grants for coordinated
private effort to develop and
disseninate {ntermediate technologies
appropriate for developing countries.

c. FN Sec, lIO(a[i Sec. 208(e). Is tw
reciplent country wiTTing to contribute
funds to the projec., and in what ranner
has or will 1t provide assurances that it
will provide at least 25% of the ¢osts of
the prograv, project, or activity with
respect o which the assistance is to be
furaished (or has the latter cost-sharing
reduirenment been walved for & "relatively
least-developed” country)?

d. FAA Sec. 110(b). i1V grant capft2d
sssistance be disbursed for project over
more than 3 yesrs? If so, hes Justifi-

cation satisfactory to Congress heen made,
and efforts for other findoncing?

FAR Sec. 207; Sec, 113, Extent to

J starce refiects aporopriste
emphasis on; (1) encouraging development
of democrstic, eccnontc, political, and
socfel institutfons; (2; self-help in
meeting the country's fond noeds; {3)
fmproving avallablilifty of trained worker-
power §n the country: (&) programs
desfigned to meet the country's health
needs; (5) other important arsas of
ecoromic, polftfcel, and social develop-
ment, fncludfng industey; free laDor
wnions, codperatives, amd Voluntary
Agentiesy trensportaticon and cormynfca-
tien; plannimg and public adminfstraticon;
yrban cevelopment, and modernization of
existing laws: or (6) integrating women
into the racipient country’s national
economy .

f. FRA Sec. 28i{b). Desc~ibe extent to
which program recognizas the particular
negds, desfres, and capicities of the
people of the country; wtilizes the
coumtrs's imtellectuzl resources to
encoursge institutionsl development,

and supports civic edycation and training
‘m skills requireg for effective partici-
ration in govermmenta amd polftical
processes essential to self-govermment.

Jamaica is contributing over 25Z of total

project costs,

Mot applicable,

U.5. agsistance to Jamaica places emphasis
on encouraging economic, social, and
polftical institutions required for a
democratic society. A major objective

of this project is to stremgthen GOJ
institucions., Emphasis is also to be
pluced on development of local commu-
nity, organizations and replicability of
the program after AID funding ceases,
Additional cash income to farm owners and
their spouses should enable them to upgrade
their standard of living.

e — i -

Our aspect of this program is to increase
the flow of resources to rural areas
concerned for Increased economic and
gsocial beneflits. 7This program provides
inputs and service relying on techaical
assistance for development of local
ierdership and community action, for
rajor responsibility. It is also look-
ing to appropriate governmental agencies
to provide trained perscnnel and essen-
tial services., Women share z large
portion and parricipate actively im the
country’'s natiomal economy, especiaily
in agricultural production aud marketing
of crops. Wemen will also be actively
engaged in and working en community
councils for the gelf-help aspects of
this project. .
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g. FAA Sec. 201(b)(2)-(4) and -(8); Sec,
201{e); Sec

the sctivity giva reasonable promise of
contributing to the developzent: of
contmic retources, or to the increase of
productive capacitlies and self-sustaining
econonic growth; or of educational o
other institutions directed toward social
progress? s it relstes to and consis-
tent with other development activities,
and will it contribute to realizable
long-range objectives? And does project
paper provide information ard conclusion
on an activity's economic and technical
soundness?

h. FAA Sec. 20U(b){6); Sec. 211(a)(5), (5).

. 2V {aj{1)-(3) and -(8). Uoes

Information &nd conclusion on possibia

effects of the sssistance on U.S. econmomy,

with specfal re’erence L0 arezs of sub-
stantfal labor surplus, and extent to
which U.5. commaditices and assfstance

are furnfshed In 3 mxaner cons®-rant with
{mproving or ssfeguarding the «
of-payments position,

Developrent Assfistance Profect Criteria

(Loans only

r. FAR Sec. 201(b){1). Informaticn

and conclusion gn avatlability of financ-
isg from other free-world sources,
including private sources within U.S.

b. FaA Sec. 20M(b)}{2); 201{d}. Infor-
ration and conclusion on (1) capacity of
the country to repay the loan, including
reasanableness of repazymant orospects,
an! (2) reasonableness and jegality
{under laws of c. try and ¢.S.} of
lending and relanc.ag terns of the loan.

c. FAA Sec. 201{e). If lgan is not
rade pursuant to a owltilate-3d plan,
and the amount of the loam excseds
$100,000, has country sutmitted to ALD
an application for such fumds togethor
with assuranrras to i~dicate that funds
will be yses °m anm econorically ind
technicaliy sount manmer?

d. FIX Sec. Z0N(F). lDoes project paper
describe mow project wiil promote the
country's scoromic develomment taking
ints eccoumt the Country's huran and
Teterizl resgurces reguirarents and
ralationtnip detwesr yltimite objectives
of the project amd overzll economic
developrent?

balance.

Profect is afired at astablishing & model
watershed development program capable of
being replicated across the fsland. Be-
cause nearly all Jamaica's swall farmers
ive on hilly laud, and because of the
scarcity of Elat farmland, the long-tern
development of Jamafcap ayviculture
depends on utilizing swall farms wore
effectively. PP concludes chat project
fa technically and economicalls sound.

Project will have negligible coffect on
U.S. balance of pavments,

Other donors are not interested In
financing this project.

(1) Degpite short-texm financial problens,
Jamaica's long~term economic prospects
rezain healthy and repayment prospec:s
are good. (2) Lending terms are
reasonable and legal. MNo releading
anticipated in this project.

Letter of Application has been receivad
from GOJ.

fes. Project is directly in support of
long~-term agriculeural scrarvegy of
Jamaica.
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¢. FAR Sec, 20?{51. Total amount of
money under Toan walch §3 going directly

to private enterprise, s going %o
intereediate credit institutions or
othar borrowers for uie by private
enlerpirise, i3 belng cind to fimance
trports from privaie sources, or s
otharwise beling cied to finance procure-
mants from privale sources ¥

1. FAR Sec, 720(d). If assistante fs
for any pwEEL&i?éilhnterprist which will
compete fn the U.S. with U.S. enterprise,
fs there an agreamenl by the recipleat
country Lo prevent export lo the U.S. of
mare than 20% of ke anterprise’s amasal
profuction during the Jife of the loan?

Profect Criterfs Solely for Securfty
Supporiing Assistance '

FAA Sec. S3V. How will this assistance
support gromate ecomonde or palitfcal
stabuliny?

Addfitions) Criteris for Allizance for
Frogress

(Wote: Aliamce for Progress profects
shpuld add the following twd ftems to o
project checklist.)

. FARA Sec. 250(BIQY), -(&). ODwmes
assietanmce take 1nto dccount primefiples
bf the Act of Bopota amd the Cherter of
Funtas del Tste; and o what extant will
the actlivity contribute to the scasuric
or political integration of Latin
America?

b. FAA Sec. 250(b){8); 2EV(h). For
losns, ~as there been taken into eccoumt
the effort mede by recipient mation to
repabirizte czpfital invested fm other
countries by their own citizens? Is
tozm consfstent with the findings amd
recdmmentations of the [nter-Anerican
formittee for the Alliznce for Progress
{mow “CIPLIES," the Permanent Executive
Comuftees a3 the OAS) in fts ammual

reviaw of mationzl development activities?

§2.5 millfion

Mot applicable,

Mot applicable,

Project will take into account the
principles of the Act of Bogota and
the Charter of Punta del Este.

Jamaica is takimg steps to repatriate
capital investad in other ccuntries by
thoir own citizens, Loan is consistent
with findings and recommendations

of CEPCIES and the Permanent Executive
Committee of the OAS.
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6C(3) ~ STANDARD JEM CHECKLIST

Listad below sre statutory ftems which norwally will he covered routinaly in those provisions of an
sssistance agreement dealing with fta feplementation, or covered in tae rgreement by exclusion (as
whers certain uses of funds are permitted, but other uses not).

These ftems are arranged under the general headirgs of (A) Procurement, (B} Construction, ard
{C) Other Restrictions,

A, Procurement

li

FAR Sec. 602. Are there arvacgenants Lo

parmit ; 7
equitably fn the furnishing of goods amd
services (imanced?

FAR Sec. &DﬁSa). WeNY af) commadity
protursment financed be from the U.S.

except as otherwise determined by the
President or ynder debegatfion from hin?

FAA Ser. 6D4(d). [f the cooperating
covatr, discriminates agrimst U.S.
rarine insyrance compsmbes, will agree-
mont reguire that merfme insurance be
placed in the U.S. en comuadities
financed?

FRA Sec. €D4{e). if offshore procure-
ment of agricultural cormdity or
product is to be finamced, is there
provisidn against such procurement when
the domestic price of such commdity is
less tham parity?

FAR Sec. &0B{a). Will U.S. Government
excass personal property be utilized
wherever practicable im liew of the
procurement oF new items?

MHA Sec. 90 {b). (a) Campliamce with
reguirement that at least 30 per cemtun
of the gross tonmage of commrudities -
(commmuted separaztaly for dry bulk
carriers, dry cargo liners, 2nd tamkers)

fimanced shall be tramsported on privataly
owned U.5.-flag commercial vessels to the

extent that such vessels are available
at fair and rezsonzble ratas.

FAL Sec. 621. If techmical assistamce
is fimanced, will such assistamce be fur-

nisned to the fullest extent practicable
as guods amd prefessionzl amd other
services from private snterprise on a
contract basis? 1f the facilities of
othee Federal agenmcies will be utilized,

L. amall busimess to participate

Yes, normal AXID procurement regulations
will be required.

Yiﬂi}a

Tes,

Yes.

Yesg,

Yes. Federal agency services not
ancticipated.
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are they particularly suitable, not
corpetitive with private enterprise,
and made avallable without vndue inter-
ference with domestic programs?

International Afr Transport. Fair
titive Fractices Act,

It air transportation of persons or
property fs financed on grant basis, will
provision be made that U.S.-flag carriers
will be utilized to the ertent such
service s available?

Construction

1.

EAR Sec. €01(d). If o capital {e.g.,
construction) project, are eongineering
and professional services oy U.S. firms
and thelir affilistes to te used to the
maximem extent consistent with the
ratfonel (nterest?

FAA Sec. 61i{c). If comtracts for

construction sre Lo be financed, will
they be let on & competitive basis to
msximum exteat practfcable? :

FAA Sec. 620(k). [If for construction
of. productive enterprise, will 2gyregate
valve of assistance to be furnished by
the U.S. not exceed $10D millifon?

Other Restricticns

FRE Sec. 20%(d). If developnent loam,

is interest rate at least 2% per annum
during gréce pericd and at least X per
annum thereafter? '

FAA Sec. 301(d). If fund is established
soiely by U.S. contributions and adnimis-
tered by an interaztional organfzation,
does Comptroller General have audft
rights?

Fi& Sec. 620({h}. 0o arrangements
grecivde pforoting or assisting the
foreign aid projects or activities of
Comunist-Bloc countries, contrary to
the best interests of the U.5.7

FAL Sec. 636{(f). s fimancing not per-
mitted to be wsed, withouwt waiver, for
purchase, long-tern lease, or exchange
of motor vehicle manufactured outside

the U.S. or guaranty of such transaction?

Yes,

Not applicable.

Not applicable.

Not applicable.

Yes.

Not applicable.

Yes.,

Yes,
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5. ME11 arrangements preclude use of
financing:

&, FM Sec. 114. to pay for performance
of stortions or to motivate or coerce
persons to practice abortionst

b. FAA Sec. 620;9t. to corpensate
nniers for expropriated nationalized
property? .

c. FAA Sec, 660. to finance police
trainirg or other law enforcement
assfistance, except for nmarcotics
programs?

d. FAA Sec. 662. for CIA activities?

e. RApp. Sec. 103. to pay pensions, etc.,
for atlitary personnel?

f. Agp. Sec. 106. to pay U.N. assess-
mentse .

9. Aep. Sec, 107. to carry out provi-
sions o ections 209(d{ and 250 (h}?
(transfer to rultflateral orgqanization
for lending).

h. App. Sec. SO0, to be used for
publicity ¢r profaganda purposes
within U.S. not authorized by Congress?

Yag,

Yasg,

Yas,

Yes,



PROPOSED PROJECT FOR PINDARS RIVER ANNEX D
ARD TWO MEETINGS WATERSHEDS .
Integrated Rural Development

DRAFT LOAN AUTHORIZATION

Provided From: FAA Section 103 Funds (Food and Nutrition)

Jamaica: Integrated Rural Development Program

~ Pursuant to the authority vested in the Administrator,
Agency for International Development (AID) by the Foreign
Asasistance Act of 1961, as amended ("The Act"), and the
delegations of authority thereunder, I hereby authorize the
establishment of a Loan pursuant to Section 103 of said Act
and in furtherance of the Alliance for Progress to the
Covernment of Jamaica ("Borrower') of not to exceed thirteen
million United States dollars ($13,000,000) to assist in
financing United States dollar and local currency costs
of an Integrated Rural Development Program ('Program')
described in the following sentence. The Program will carry
out activities in soil conservation, erosion control,
forestation, engineering works such as road building and
stream control in the Two Meeatings and Pindars River
watershed areas; develop local and national institutions in
order to increase agricultural production and increase
opportunities for employment in agriculture.

The Loan shall be subject to the following terms
and conditions:

1. Interest and Terms of Repayment

Borrower shall repay the Loan to AID in United
States dollars within twenty (20) years from the date of
the first disbursement under the loan, including a grace
pericd of not to exceed five (5) years. Borrower shall pay
to AID in United States dollars interest at the rate of
two percent (2%) per annum during the grace period and three
percent (3%) thereafter on the outstanding balance of the Loan
and unpaid interest.

2. Other Terms and Conditions

Goods, services (except for ocean shipping) and
marine insurance £%all have their source and origin in
countries included in Code 941 of the ALD Geographic Code
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Book. Marine insurance may be financed under the Loan only
if it is obtained on a competitive basis. Ocean shipping
ghg]192§ procured in any country included in AID Geographic
ode .

3. Conditions Precedent to Initial Disbursement

Prior to the first disbursement the GOJ shall:
(a) Appoint a full-time project manager;

(b) Declare the Pindars and Two Meetings Valleys
legal watershed areas;

(¢) Designate a Project Advisory Committee composed
of representatives of the major implementating organizations.

4. Conditions Precedent to Disbursement:s for the
Soil Conservation Activities

Prior to disbursement of funds for soil conservation
activities the GOJ shall:

(a) Establish a Soil Conservation Fund. This Fund
will be earmarked for carrying out soil conservation measures
on small private farms in other than Pindars and Two Meetings
watersheds; and will be initially capitalized by requiring
farmers participating in the subject AID/GOJ Program to pay
for twenty-five percent (257) of the cost of soil conservation
measures undertaken on their land, exclusive of waterways.

(b) Prepare a time-phased implementation plan for
the life of project, with ewmphasis on activities to be
carried out during the first year.

5. Conditions Precedent to Disbursements for the
Reforestation Activities

Prior to any disbursement of funds for reforestation
activities on public or private land, the COJ shall prepare
an implementation plan for the life of project with emphasis
on activities to be carried out during the first year.

6. Conditions Precedent to Disbursements for
Erngineering VWorks

Prior to disbursement of funds for engineering
activities, the GOJ shall:
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(a) Prepare an implementation plan for the life of
the project with emphasis on the activities to be carried
out during the first year.

(b) Finalize all survey work showing the location
of engineering works to be carried out under the program.

7. In addition to the standard AID covenants, the
GOJ shall covenant that: the Min Ag will make maximum efforts
to employ a sufficient number of soil conservation and
ggricultuxal extension officers in the program on a permanent
asis.
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ANNEX B 1497.1CAL FRAMIWORK

OWJECTIVELY VER.H-'MBXE INDICATORS

HEARS OF VERIPICATION INIORTAMT AGSUMITIONS

1: The broacder ob=
projact ocontelbutes

am or Sector G
ve te which thia

1o

Measures ot Goal Achievwnt

Assumptions for achlesving goal targets

e improve standard of living of farmoers
in Jamalea by Increasing income ang ,
providing improved reasds, housing, elec-
trielty, water.

Subgoali Te establish an agricultural
productlon model that can bu replicated
on small hillalde fanma.

The increase in average income by »50%
and Llmproved amenltles,

The ‘acceptance eof seil censervatien
practices and adoption ef improved
production technigquea by 75% of par=
ticipating farmara.

fPuture sample survey High priocrity to increased agricultural
compared to avall- productien by ¢ and small’ farmers
able benehmark data

~Aerial photo recon= Use of sell conservation measureo and
naissanon impreved cropping metheds will bring
~in-depth interviows about significant incredse in production
-gé:logge sampling of

=Replicatien in othex
aroas

Project purpoEe |

Fnd=of =project wtatus

Assumpefions for achieving purpose

ta) Increase agricwltura)l production on
emall hillexde farma in the Pindars/Two
Meetings watersheds

(b) Control soll erosioen in the water-
aheds

(c) Strengthen the human resource capa=
bility of the Min Ag,

inereased agricultural produetion ef
major crops as indiecated in Ssall-Farm °
Model {Annex J)

Soll eroslon reduced froov 5] tene/ae/yr
in 1977 to 7 tona/acg/yr two yeare after
end of prolect

-ﬁuiglto w:y oyt sinllar projects

-’rral_.ned oway 1n ylam

mpEOvVed ex enamﬂ program
-vl.able credit pregram
-Devalgmn; of farmera'’ groups and
assec

AXC continuce to cffer quaranteed flcor
future production prices to farmsre

compared to Pregent  caauni labor avallable for employment on
visible inspectien emall famms

of preject area Parpers maintain their treated land
Azrial photo recoh=

nalssanece

Preject evaluation

system

Farmer surveys of

Project Qutputa

Mamitude ef eutputs

Assimptione for achieving ewputs

t{1) Pevelopment of the soll ecnservatlen
mearures in project area

{2) Roforastation of land in project area
net muitable for &gricultural vae

{3) Conatruction and rehabilitation of
accens roads

t4) bmployment generation
(5) Intehaified land use

(6) Advanced training of techniciana

t7) bDevelopmant of training and demon=-
atration centers

(8) Development of amall~-farmer organi-
zationsa

{9) Cradit syatem for amall fa=mersa

£10) improved potahle water supply aystem

€11} Rural electrificaticn
{12) Rural houaing

17,700 acrea of land treated

Trees planted on 5,000 acres of publie
and private land

22 milea to be constructed or rehahili-
tated

1.1 million m/d of ahort-term employment
intraduction of improved farming system
on 10,000 acres of productive land

30 participants to receive training

$ stationa and 50 subcenters to be estab~

liahed by end of 1978-79

33 JAS and 4 PC Panka providing in\pxoved

adrvices to thelir memberships

PCRanka diaburaing $1.6 million in agri-
cultural credit to target group

25,000 paople to be assured of adequate
domestic water aupply

15,000 pecple to be served by and of 1978

Aerial photos
Project evaluatien

Parmezrs’ willingness te have land
terraced

ol will develop a progrén of refores=
tation of lande now in private ocwnership

Engineering centrol

tnemployed manpower available in the area

GOl maxes necessary decisione to aliow
¢ fanks greater freedom in sakisg lcans

235 houses to be constructed or refurbished

Project Inputs

fiee Pinanelal Plan.



PROPOSED PROJECT FOR PINDARS RIVER ANNEX F
AND TWO MEETINGS WATERSHEDS
Integratad Rural Development

PRP APPROVAL CABLE

AIDAC

, L
TAGS : cH
SUBJECT: DAEC REVIEH - INTEGRATED RUPAL DEVELOPHENT ne
£532-G04L} : Js

1. THE DAEC REVIEUWED AND APPROVED THE SUBJECT PRP AND AG
SECTOR ASSESSHENT ON NHOVENBER 3.+ 197b. THE DAEC WAS UMABLE
TO APPROVE THE & HILLION DOLS LEVEL REQUESTED AT THIS TINHE.
HOUEVER. THE NISSION SHOULD PROCEED BITH THE INTENSIVE RE-
VIEYW AND PP SUNRBHISSION IN EARLY Y 1978 ON THE ASSUMPTION
THAT AN & HILLION DOLS LOAN HILL BE BUDGETED IN THE CON-
GRESSIONAL PRESENTATIOHN. THE MISSION UILL BE NOTIFIED BY
FEBRUARY 3+ 1977 AS TO THE FINAL CONGRESSIONAL LEVELS
ESTABLISHED.

2. IN CONJUNCTION WITH THE PREPARATION OF THE PP. THE
MISSTON SHOULD OBTAIN PROJECT SPECIFIC INFORMATION RELATED
TO THE FOLLOWING CONSTRAINTS INTDENTIFIED IN THE SECTOR
ASSESIMENT: ’

A. EXISTING FARM SYSTEMS AND TECHNOLOGY LEVEL AND CROP
MIXES SHOULD SE DISCUSSED IH PP BASED ON EXISTING FAOQ
STUDIES.

B. " AG CREDIT - AN ANALYSIS OF THE PRESENT AVAILABILITY
CeHPPEY i HSE—EDENANDY OF CREDIT BY THE-TARGET GROUP AND-

L_ ' ' ’ UNCLASSIFIED _.l
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{SUPPLY} AND USE {DEMAND} OF CREDIT BY THE TARGET GROUP
SHOULD BE MADEX AND+ THE STATEHMENT IN THE ASSESSNENT THAT
LACK OF CREDIT IS NOT A SERIOUS CONSTRAINING PRODUCTYION
FACTOR TO THE SHALL FARNER SHOULD BE CLARIFIED. FARNER
PARTICIPATION THROUGH THE JAS AND THE LIKELIHOOD OF THEIR
USE OF CREDIT SHOULD BE ASIESSED THROUGH FARN SURVEYS.

Ce AG BARKETING ~ THE PP SHOULD CLARIFY A STATEMENT IN THE
ASSESSHENT THAT THE MARKETING SYSTEN DOES NOT OFFER NMAJOR
PRODUCTION CONZTRAINTS TO THE SHALL FARNER. FURTHER.
CLARIFYCATION SHOULD BE GIVEN TO THE STATERENT THAT FLOOR
PRICES OF THE ARMC HAVE ASSURED SELF SUFFICIENCY IN 35
CROPS. WXLL THESE CROPS BE GROUN IN THE PROJECT AREA?
WILL THERE BE SUFFICIENT DENAND FOR THESE CROPS? THE RE-
CENT IDB NARKETING STUDY IN JAMAICA SHOULD SHED LIGHT ON
OTHER QUESTIORS OF SURPLUS AGRICULTURAL SUPPLIES IN
CERTAIN CROPS+ THE AVAILABILITY OF STORAGE AND PROCESSING
FACILITIES+ POLICIES AND EFFECTIVENESS OF ANC+ PROFIT
NARGINS IN THE PRIVATE SECTOR {HIGGLER SYSTEN} ETC.

3. IN LIGHY OF THE INCREASED ENPHASIS THE GO0J IS PLACING
ON DEVELOPRENT OF THE SECTOR+ AND CONSIDERING THE MAGNITUDE
OF THE PROGRANS OTHER DONORS ARE PLANNING FOR 'THE NEAR
FUTURE. THE BISSTOK'S RURAL SECTOR STRATEGY AND RATIONALE
FOR A REGIOR SPECIFIC APPROACH SHOULD BE PURTHER DELINEAT-
ED. ALTHOUGH BRIEFLY DISCUSSED IN THE PRP+ THIS ISSUE IS
ESPECIALLY INPORTANT AT THE PP STAGE BECAUSE THE REORGANI-
ZTRATION OF THE MA WILL BE FURTHER ALONG AND OTHER DONOR
PLANS SHOULD BE MORE CLEARLY DEFINED. WHERE POSSIBLE.
DEVELOPHENT OF THE. AID/GOJ SOIL CONSERVATION BASED, INTE-
GRATED RURAL DEVELOPHENT PROGRAN SHOULD TAKE ADVANTAGE OF
RESOURCES AVAILABLE THROUGH ONGOING GOJ OR OTHER DONOR
PROGRANS {ESPECIALLY CREDIT. HARKETING» HOUSING+ WATER AND
ELECTRIFICATION PROGRAMS}. THIS MIGHT PERHIT EXPANSION OF
THE SOIL CONSERVATION APPROACH TO MORE THAM TEO WATERSHEDS
UITHOUT INCREASING THE AHOUNT OF AID FUNDING.

Y. THE FOLLOUWING ADDITIONAL POINTS SHOULD BE CONSIDERED IN
- DEYELOPING THE PPqy

A. BENEFICIARIES AND SPREAD EFFECT -~ CONSIDERING THE HIGH
PER CAPITA COST OF THIS REGION SPECIFIC PROJECTa THE
MISSION SHOULD CONSIDER WAYS TO REDUCE THE COST PER
BENEFICIARY OR SPREAD THE BENEFITIS OVER A LARGER NUNBER OF
RECIBIENTS. FOR EXANPLE. BORKING THROUGH A SOIL CONSERVA-
TION RURAL DEVELOPHENT APPROACH TO REDUCE UNEMPLOYMENT AND

. INCREASE AG PRODUCTION+ OR STRENGTHENING INSTITUTIONS SUCH
AS THE MA+ THE JAS+ LAND AUTHORITIES AND PARISH COUNCILS

" BEYOND THE PROJECT AREA SHOULD BE EXPLORED. THE PP SHOULD

L UNCLASSIFIED o
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ALSO CLARIPY THE PRODUCTION AND ENPLOYRENT BENEFITS EX-
PECTED TO BE ACCRUED BY INDIRECT {E.G. DOMNSTREAN} BENE~

f SCTARIES BOTH UITHIN AKD OUTSIDE OF THE PROJECT AREA. F%
FARN SURVEYS ¥YLL PROBABLY HMAVE TO BE UNHDERTAKEN TO DETLR-
NIKE POTENTIAL FARRER PARTICIPATION AS WELL AS PARILY SIZE
AND INCORE+ OUNERSHIP AND SYZE OF LANDHOLDING {BOTH LAFGE
é#% SHALLY OQWNED AND RENTEDY} HEALTH AND NUTRITIONAL STATUX.

B. PROJECT DESIGN - AS THE PROJECT DEVELOPS THE PROJECT
0BJECTIVES AND LOGICAL PRANEWORK MAY NEED TO BE REFINED TO
INBICATE THE INPORTAMCE OF INSTITUTIONAL AND PERSONNEL
DEVELOPHMENT IN A NEK' .Y REOGRRGANIZED NINISTRY TO HELP IN~-
SURE REPLICATION OF A SOXL CONSERVATION PROGRAM. TECHNICAL
ASSISTANCE AND TRAINING TO DEVELOP 604 FIELD SUPERVISORS
AND EXTENSION AGENTS IN CONJUNCTION MITH OTHER DONOR PRO-
GRANS HOULD SEER TO BE TWO OF THE MOST INPORTANT PERSONNEL
CONSIDERATIONS.

C. MA = THE INSTITUTIONAL AND FINANCIAL CAPACITY OF THE NA
SHOULD BE EXAHINED INM VIEW OF ARHAJOR ENPHASIS THE 60J AND
OTHER DONORS ARE PLACING ONH AGRICULTURE. CAPITAL AND HURAN
RESOURCE REQUIRERENTS AND THE ABILITY OF THE MA TO NEET ITS
ONGOING AND PLANNED PROJECT COMNITHEMNTS AND ALSO REPLICATE
A SOXL CONSERVATION PROGRAN SHOULD BE ANALYZED. HA
OPERATING EXPENSE PROJECTIONS SHOULD BE MADE FOR AID AND
OTHER DONOR PROJECTS. THE STATUS OF THE REORGANIZATION AND
HON AID'S PROJECT HILL IRNPACT ON THE NEW NA STRUCTURE
SHOULD BE DISCUSSED.

D. AGRI-BUSINESS - THE POTENTIAL ROLE OF JIDC AND THE AG
DEVELOPHENT CORP SHOULD BE CONSIDERED IN DEVELORING THE
AGRI-BUSINESS ELEHENT OF THE PROJECT.

€. RURAL INFRASTRUCTURE - THE USE OF A FIXED AHMOUNT REIN-
BURSEMENT {FAR} APPROACH FOR RURAL RCADS AND POSSIBLY
HATER AND HOUSING CONSTRUCTIOH SHOULD BE EXARINED.

F. NA AND MIN ED COORDINATION - THE PP SHOULD DISCUSS THE
AGRICULTURALLY RELATED CONTINUING EDUCATION ACTIVITIES
UMDERTAKEN BY THE MIN ED IN THE PROJECT AREA AND HOW THESE
PROGRAMS HILL BE COORDINATED HITH THE PROPOSED PROJECT.
THE INMPACT OF THE AGRICULTURAL ELEMENT IN AID'S ONGOING
RURAL EDUCATION LOAN {009} SHOULD ALSO BL CLARIFIED.

G. CONTRACTING PROCUREMENT PLANS ~ DURING THE DAEC.
SER/CM AGREED TO PARTICIPATE IN DRAYING UP CONTRACTING AHD
PROCUREMENT PLANS FOR INCLUSION IN THE PP. SUCH PLANS
SHOULD BE ESPECIALLY USEFUL SINCE THIS WOULD BE AID'S
FIRST LOAN THROUGH THE HA. WY

L UNCLASSIFIED __J



PROPOSED PROJECT FOR PINDARS RIVER
AND TWO MEETINGS UATERSHEDS
Integrated Rural Development

ENVIROMMENTAL ANALYSIS

The Iaitial Environmental Examination (IEE) for this project was
approved on Novembar 24, 1976 and recommended a negative determination,
The discussion fn this annex will sttempt to clarify certaln portions
of the IEE,

Pofnt 1:

As pointed out in the discussion of program evaluation (p. 13), this
project is based on a UNDP/FPAO Mission to Jamalca from 1967 to 1975,

The results of that Mission are summarized in UNDP/PAO Technical Report
13/11, which in turn is based on finding documented in previous technical
reports. These previous technical reports set forth the basic rationale
and justification for soil conservation and erosion control measures to
be carried out by this AID program. The previous reports discussed
alternative solutions to the erosion problem and through repeated
testing of the alternatives at the Smithfield Demonstration Center,
ultimately proposed the solutions to be implemented in this project -
pamely bench terraces, forestation, hillside ditches, permanent pasture,
river and stream bank protection and road and traclk rehabilitation, The
final mix of the solutions (i.e., certain number of acres in terraces
etc.) was then proposed in the UNDP/FAO Report 13/11, and modified
slightly in this PP,

A major objective of the UNDP/FAO study was to develop and recommend

a watershed rehabilication program which would (a) protect the natural
resources in the ?indars and Two Meetings Watersheds (particularly
soil and water) and (b) facilitate increased agricultural productien.
In other words, the study was with an eanvironmental focus as well as

a production focus, and the recommendations contained in this PP and
the UNDP/PAO Report 13/11 are based on a proven methodology (at
Smithfield) which has protection of the enviromment as a major thrust
of the progran,

Point 2:

The IEE briefly discusses construction of a downstream dam on the Pindars
River. The dam will not be funded under this program, If fact, the
pre-feasibility of the dam has not yet been examined. Before the dan
is built, the Jamaicans will have to arrange funding for and carry out
both pre-feasibility and feasibility studies. Financing for these
studies is not yet available and there is no timetable for conducting
the studies. Nor is their financing or a time-table for dam con-
struction. The feasibility of a dam has been under consideration for
geveral years and it seem likely that the proposal will move o
forward, whether or not AID funds this proposed PP,
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Poline 3!

Ooe aspoct of this program ls the provisica of rural fofrastructure -
-houstiag, potable water and rursl clectriffcaclon - funded entirely by
the COJ (and the IDB in the case of electriffcation). This infrastruc=
ture is considered an casentlal component to any rural development
prograz in Jamalca, One chjoctive baing to make rural lLiving more
atrractiva to Jamalcans, thereby curtailing rural to urban migration

in the long run, At the tima the IEE was prepavad, ALD had considered
funding a portion of the rural housing and potahle water component,
However, &5 the program developed and moved fnto the PP stage, the

C0J had alrendy committed themselves to carrylag out funfrastructure
improvenents in potablae water, housing and electriflcation, Thus ,

these components will go shead with or without the watershed protection
plans presented in the PP, The reason for presenting the infrastructure
cozponents in this project is simply to show what the G0J 1¢ doing to im-
prove the standsrd of living im rural areas,

The approved IEE fs on file in LAJDR,
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ANNEX |
MAP. OF PROJECT AREA

{See Facing Pages)
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PROPOSED PROJECT FOR PINDARS RIVER ANNEX J

AND TWO MEETINGS WATERSHEDS
Integrated Rural Development

ECONOMIC EVALUATION OF AGRICULTURAL PRODUCTION
" The Small-Farm Model ot

Characteristics ofiFarms in Proiect Area . . . . . . . .
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Capital Available and Required . . . . . . . . . . .
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ECONOMIC EVALUATION OF AGRICULTURAL PRODUCTION
The Small-Farm Model

CHARACTERISTICS OF FARMS IN PROJECT AREA

Information to describe the farm units and farmers was
collected through a sample survey in the Two Meetings
and Pindars River watersheds. The survey was done by
the Data Bank Division of the Ministry of Agriculture
(Min Ag) in cooperation with the agricultural extension
officers of the project area in March and April of 1977.
The following is a brief discussion of the findings of
the farmer survey.

Agricultural production in the project area is dominated
by small farms on hilly land: only 7% is considered level
enough not to require erosion control treatment, Seventy-
one percent of the farms in the area have less than 5
acres of land and these farms occupy 36% of the land area.
Most farms (42%) are from 2 to 5 acres in size, have an
average size of 2.9 acres, and occupy 29% of the land

area (Table 1). '

In the target group of farms (less than 5 acres but more
than one-half acre), the 2-to-5-acre category accounts
for 80% of the land area and nearly 60% of the farmers.

Presert land use of farms is shown in Table 2. Of all
farms in the area, crcpland accounts for nearly 607 and
food/forest 5%. The rest is unproductive while soils
depleted through erosion and fertility lost from cropping
are rebuilt. Soil conservation measures will permit

this underutilized 347 to be continuously used for crop
production.

Smaller farmers grow crops more for household consumption
than for sale. Table 3 shows that farms of 2 to 5 acres
are used both for consumption and for commercial sales.
Adequate information on what portion of production for
the average family goes to consumption is not available.
Family consumption does account for use of most non-
marketable commodities such as undersized potatoes and
yams .

Although survey results indicate 71% of the farmers used
fertilizer (Table 4), they do not use the most profitable
amounts and combinations, local technicians report. Average
crop yields are known to be very low and not increasing

(see Appendix 1 for estimated yields of marketable commodities).



Farm Size (acres)

% to less than 1

TABLE 1. FARM ACREAGES AND NUMBERS OF FARMS BY SIZE GROUP

1 to less than

2
5
10
20
50

to

to

to

to

or

less
less
less
less

over

than
than
than

than

Total
Acres-
262.3
2 974.0
5 4,814.5
10 5,148.0
20 3,734.3
50 1,675.2
180.5

Percent of
total
land area

1.
5.
K28.
30.
22.
10.

ad o [a% ~J ~J (oo} v

Number
of
Farms

406
768

1,658

799

281

66

2

Pexcent Average

by size
size (acres)
10.1 0.65
19.3 1.26
41.6 2.9
20.1 6.4
7.1 13.3
1.7 25.4
0.05 90.25

£ r



TABLE 2. LAND UTILIZATION (in percents) &/

Some crops were not yet planted, and planting was not normal anyway,
due to drought.

Pure Mixed Food/
Faxrm size (acres) Stand Stand Forest Pasture Ruinate Fallow Other
% to less than 1 5.8 69.2 4.5 1.1 1.6 9.5 8.0
1l to less than 2 15.5 56.5 5.4 0.7 5.1 13.8 3.0
2 to less than _S 19.7 47.9 1.5 3.6 12.1 13.2 1.8
5 to less than 10 18.6  38.3 3.8 8.3 15.0 13.8 2.2
10 to less than 20 24.3 19.5 10.2 10.2 18.9 13.0 1.9
20 to less than 50 22.3 37.4 6.3 6.3 10.0 12.0 3.0
50 or more 67.9 17.7 0.8 0.8 10.8 0 0
TOTAL 20.7 38.1 4.9 7.3 13.7 13.9 2.2
a/ Land use pattern is somewhat aifected b? timing of the survey:

ARY



TABLE 3.

PURPOSE OF FARMING (in percents)

Farm size (acres)

L N N . o

10
20
50

to less
to less
to less
to less
to less
to less

or over

TOTAL

than
than
than
than
than

than

10

20

50

J5

Cnnéumption Commercial Both

25.
13.

-~ O O O M Wn

- N W W

66.

N W LW o

0 N U Vw W = O

74.
83.
91.
95.
96 .
92.
33.
89.

i W U NN



TABLE 4.

FARMS USING FERTILIZER

AND PESTICIDES (in percents)

Farm Size (acres)

% to less
1 to less
2 to less
5 to less
10 to less

20 to less

than
than
than
than
than

than

Over 50 acres

TOTAL

10
20
50

Fertilizer

52
61
17
74
85
65
67

- 71

Pesticide

16
26
34
62
46
35
33

30

J 6
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Table 5 shows that the five crops most frequently grown
are yams, red peas, bananas, coffee, and sugar cane,
This is similar to the naticnal food cropping patternm, -
which is dominated by yams and red peas (Table 6).

The Irish potato is an important crop in the Two Meetings
area and sugar cane is important even as a small-farm
crop in the Pindars River watershed.

CROP PRODUCTION FOR IMPORT SUBSTITUTION

Future crops in the two watersheds will not differ
substantially from those grown there now: the principal
five--yams, red peas, bananas, coffee, and sugar cane--
and other main crops--Irish potatoes, oranges, and
vegetables such as carrots and cabbage. These crops have
a well-established and increasing domestic and/or export
mﬁrket, and the farmers have a tradition of producing
them.

Import expenditure for rice, beans, and lentils was nearly
J$28 million in 1975 (Tables Z & 8) Increased production of
tuber crops and red peas--crops well suited to the project
area- -could help reduce such imports. If production of
food car be expanded and prices to consumers reduced
through improved land use and production technology, an
important improvement in Jamaica's standard of living and
quality of diet will have been made. Food -accounts for
over 537 of what consumers buy overall in Jamaica. For
rural areas, it is nearly 59%. 1Increasing the production
and lowering the price of red peas--now considered a luxury
good--would in itself be a significant boost to the Jamaican
iet.

With hillside ditches, coffee production can be increased
st.bstantially, especially in the Two lMeetings area. This
crop is well suited to the small-farm, excess-labor situation;
and Jamaica, although a minor coffee exporter in the world
market, grows a premium coffee. 1In 1975, Jamaica had a net
exchange earning of over half a million dollars and was able
to sell coffee on the world market for twice the price of
coffee imported into Jamaica.

Although no reforestation programs have taken place in small-
farm areas, large forest plantations for wood production

appear to have good potential. Starting reforestation on
watershed land with no other c¢rop possibilities would not

only conserve soil but could also contribute to local employment
and income, since eosts of imported wood products are rising.
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TABLE 5. CROPS AND USE OF FERTILIZER AND PESTICIDES

or a/ Farmers Percent using Percent using
rop= Raporting Fertilizer Pesticides
Cowpea 151 17 1
Red pea 1,426 77 23
Gungo pea 719 16 1
Carrot 166 52 24
Cabbage 381 76 52
Pumpkin 360 59 18
Yellow yam 2,228 77 3
Negro yam 288 84 0
Renta yam 804 44 0
Sweet yam . 547 71 0
Tau yam 543 76 3
Irish potato 765 87 | 71
Sweet potato . 262 L7 2
Coco 321 45 : 1
Ginger 595 52 2
Plantain 171 63 6 -
Banana 1,325 - 64 22
Sugar cane 865 82 3
Citrus 148 44 19
Coffee 1,284 32 5

Cocoa 678 " 23 8

al/

Includes all crops reported by more thanl150'producer8.



TABLE 6. ACREAGE REAPED, SELECTED CROPS, 1971-1975

B,

1974

J 9

CROPS 1971 1972 1973 1978

Legumes 21,786 25,067 19,377 18,792 20,350

' Rad Peas 8,769 9,513 7,149 7,610 7,530
Congo Peas 7,797 10,327 7,249 5,642 6,920
Cow Peas 1,392 1,510 1,275 1,750 2,290
Oothers 3,829 3,710 3,704 3,790 3,610

'Vegetables 19,051 19,542 18,270 18,825 19,800
Cabbage 3,859 © 3,204 2,478 3,660 2,950
Carrot 2,409 2,884 2,656 2,455 2,050
Cho Cho 1,516 1,830 1,61" 1,770 1,730
Cucumber 1,003 1,089 908 920 1,310
Pumpkin 5,308 5,032 4,866 4,970 6,310
Tomato 2,529 2,400 2,715 2,635 2,810
Other 2,427 3,124 3,030 2,415 2,640
Plantains 5,632 6,490 6,872 6,315 5,160
Potatoes 9,368 10,646 8,446 9,680 9,650

Irish 3,321 4,211 3,152 3,420 4,590
Sweet 6,047 6,435 5,294 6,260 5,060

Yams 26,164 28,138 27,872 27,720 29,550
Negro Yam 5,044 5,429 5,083 5,090 4,990
Yellow Yam 8,174 8,604 8,792 8,750 9,600
Lucea Yam 2,743 2,756 2,756 2,645 2,740
Other Yams 10,203 11,349 _

Other Tubers 12,227 13,682 11,560 11,595 13,380
Bitter Cassava 3,081 3,686 2,871 2,845 3,700
Sweet Cassava 2,013 2,235 1,732 1,565 1,690
Dasheen 3,435 3,776 2,946 3,010 3,870
Coco 3,698 3,985 4,005 4,175 4,120

Source: Statistical Yearbook of Jamaica 1976



TABLE 7,

Vegetables

Beans, peas,
lentils

Potatoes
Onions
Garlicll

Spices

Black pepper

Cinnamon
Nutmeg
Ginger

boffeeg/
Corn

Rice

Source:

1/ Garlic is produced in Jamaica.

PRODUCTION AND IMPORTS OF SELECTED AGRICULTURAL CROPS, 1974-1975

Statistical Yearbook of Jamaica 1976

Acreage and yield data are not available.

Production Imports

1974 (lbs) 1975 (1lbs) 1974 '(lbs) 1974 (J$) 1975 (1bs) 1975 (J$)

13,580,000 13,840,000 4,340,122 1,355,156 5,639,572 1,239,728

32,200,000 30,200,000 13,089,366 1,442,457 7,132,225 776,264

3,020,000 4,780,000 7,032,230 3,238,288 7,806,150 1,600,609

NA NA 230,100 159,025 331,100 168,971

0 0 640,477' 397,155 694,382 474,505

0 0 3,627 4,917 4,678 6,538

0 0 4,932 8,662 22,425 28,597

1,720,000 1,880,000 835 3,932 1,826 12,223
3,040,000 3,120,000 1,187,228 549,806 250,793 163,987

21,660,000 3,580,000 232,781,362 145;628,081 258,400,390 16,790,277

489,000 1,621,990 86,995,492 22,313,124 109,356,?49 25,639,000

J$ Totals J$ 44,100,603 J$ 46,900,699

2/ Jamaica has a record of exporting more than 10 million pounds of washed coffee in peak .
years, and of exporting consistently over a long period more than 5 million pounds a year.

ot r
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TABLE 8. MAJOR FOOD IMPORTS AND EXPORTS (J$ 000)

1973 1974 1975

Food Imports 115,346 175,214 178,402

Meats and meat

preparations 18,..89 22,094 27,403

Dairy products,

eggs and honey 21,288 25,742 20,540

Fish and fish -

preparations 14,496 16,687 19,633

Cereal and cereal

preparations 48,117 83,884 84,902

Animal feed 5,613 6,008 3,951
Food Exports 72,314 109,642 179,096

Fruits and vegetables 23,154 18,636 24,060

Sugar, sugar prepara-
tions, and honey 37,333 76,843 140,053

Coffee, t=a, cocoa,
spices and their
products 9,642 11,919 11,530

Source: Statistical Yearbook of Jamaica 1976
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CAPITAL AVAILABLE AND REQUIRED

Farmers of the target group (those with less than five acres)
are for the most part self-financing; fewer than 257 use »
production credit (see fuller discussion of credit in Annex 0).
Their reluctance to use credit stems primarily from the
practice of requiring land as collateral and from ingtitutions’
delays in making credit available,

For various reasons, may of the small farmers do not qualify
for People's Cooperati-re Banks (PC Banks) credit, The survey
shows that farmers in the project arda perceive credit avail-
ability as a major prebliem, Small farmers in the area do
qualify for commodity creliits (for sugar and coffee) and for
certain crop subsidies in the form of seed and fertilizer,
which can offset come of the farmers' costs,

It should be recogniced that the prec<ent small-farm system

can operate with little working capital because of limited
purchase of products frcm outside the farm, such as feruilizer
and pesticides. Labor is the primary input: to the self-
employed farmer, this.does not represent a cash expense.
On-farm production for household consuuiption reduces cash
needs for subsidies but also reduces cash inflow. Off-farm
employment can contribute to cash flow, both for the farm

and for the farmér's living costs, but the survay indicated
limited off-farm employment even on the very small farm.

Changes in the cropping system proposed in. this project will
make quite a difference in required operating capital for

the farm unit: capital needed will more than double. The nead
for more capital will stem from increased use of products
purchased off-farm, from investments in establishing perem.ial
crops such as coffee and citrus, and from a more intensive
cropping system.

On the other hand, the improved cropping system will generate
a greater cash inflow because of a greater marketable surplus.
Labor will continue to be a major input in production

without increasing cash outflow. Hence, a low cash outflcw
relative to gross income under improved production methods
should result in low-risk opportunities to extend credit to
small farmers in the area.

To illustrate that relatively little cash can support a major
production activity, a farmer would spend 257 of his gross
income if he already had half his own seed materials, in 2
yellow yam/red pea combination.
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Adopting the soll conservation/improved cropping aystem
will a...aase operating capital needs of the small farms,
but it will also increase the cash inflow for self-
financing and savings. Increasing the availability of
operating credit will be necessary to support the project
effort. Any means developed to channel farm savings into
the project area will contribute to meeting the capital
requirements and reduce outeide needs.

LABOR AVAILABLE

Extension personnel in the watersheds estimate the average
farm family has about 1.5 man equivalents available for
agricultural work, or 360 man days (m/d) labor per house-
hold bascd oir 240 m/d per year. This means that among
farmers of less vhan five acres there is considerable
underemployment. In the 2-tvo-5 acre category, where
most farms are involved in agriculture for both coasump-
tion and warkcting of surplus, only 1.7 acres of the
average of 2.9 acres are in crops other than food/forest.
The labor availability for ¢érop land is approximately

212 w/d per acre. The mos~ labor-intensgive cropplng
sysvem of yams interplanted with red peas would use an
estimated 75 m/d of labor per acre for production.
Seasonal distribution of labor required is, of course,
uneven; there is a higher level of employment in land
preparation, planting, and harvesting perxriods during

the two rainy seasons. Since the family normally
participates in marketing the commodity, this takes
additional labor. WNo real measure of excess labor is
available, but a great deal of potentially productive
labor is recognized as availalle. Since cff-farm employ-
ment opportunities are limited, labor with essentially a
zero opportunity cost during parts of the year is wasted
in very unproductive tasks or not used at all.

In the farm survey, less than 267 of che farmers indicated
they were involved in some off-farm ewployment.

The prcblem of urban migration of the young people can be
clearly seen from the survey data. The survey showed 537%
of the farmers to be 50 years old or oclder, and only 107

of the farmers less than 30 years old.

Migration has also affected the availability of farm labor;
467 of the farmers indicated difficulty obtaining farm labor
or said that farm laber was unavailabie. This is consistent
with national estimations of unemployment in rural areas

at only 77 as against the national average of 24% unemploy-
ment in 1976. These figures do not measure rural under--
employment. .
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Hiring labor is not expected to be a problem, however,
for the target group, farmers under five acres. On
the contrary, the considerable underemployment on
small farms, especially during the dryer seasons of
the year when crop production activities are minimal,
means adequate labor will be available.

THE SMALL-FARM MODEL: UNDER TRADITIONAL METHODS

Based on the precedin% information from the survey and from
the UNDP/FAO study defining land use capabilities, a farm
model was developed to establish farm income in the project
area, Table 9 summarizes land use and income for the average
farm (2.9 acres) in the 2-fo-5-acre category, the most repre-
sentative farm in the target group of farms of less than 5 acres.

Of the total land of 2.9 acres, 0.4 is for food/forest and
other uses. Information is not available on food/fnrest
productivity, but most of it is used for household consumption.
The traditionally required land for ruinate, fallow, and
pasture takes 0.8 acres, leaving a balance of 1.7 acres for
cropping.

Cropping systems in the watersheds vary widely, but, with
the exception of sugar cane in the Pindars area, most c¢rops
are grown in mixed stands, that is,vyams or potatoes inter-
cropped with red peas and coffee, plantainsg, bananas, and
oranges.

To find farm income, based on 1976 prices received by farmers,
gross income was estimated based on expected crop yields in
the area; then material and labor costs were estimated,

using improved practices. Table 9 summarizes present income
under current land use and cropping systems. Details are
shown in Appendix 1, Tables 2 and 3.

Income from sugar cane in the Pindars area is less than that
from mixed crops, but its low production risk, available
credit, market, and the tradition of growing the crop make
it important even on small farms.

The estimated return to a self-employed farmer's labor and
management is estimated to be J$732 in the Pindars area and
J$978 in the Two Meetings area. The return to land and capital
was estimated to be J$397 and J$596 respectively for the two
areas.



TABLE 9. SMALL-FARM MODEL: LAND USE AND FARM INCOME UNDER TRADITIONAL PRACTICES

Land Use (acres) Income: Pindars River Area

Net Return to Return Labor re-
acres capl & land to labor quired (m/d/yr)

Intensive mixed crops 0.6 Intensiveﬁl 0.6 J§ 281 J§ 462 30

Less intensive mixed crops 0.6 Less intensive . 0.6 88 157 13

Pure stand sugar cane 0.5 Sugar cane - 0.5 28 103 13

Fallow and ruinate - 0.8 Totals 1.7 J$ 397 3$ 732 56
Other land and food/forest 0.4 .

Total 2.9 Income: Two Meetings Area

Intensive’ 0.85 J$ 472 3$ 742 45

Less intensive -0.85 124 236 19

Totals 1.70 J$ 596 J$ 978 64

a/ Yams/red peas, and carrot (as an estimate for cabbage and lettuce). See

b/ Yams/red peas, and potatoes/red peas. See Appendix 1.

ST C
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SOIL CONSERVATION TREATMENTS

The number of acres identified in the project area for the soil
conservation treatments and the criteria for determining the
treatment are described in UNDP/FAO Technical Report 13. Soil
depth and slope were used as the primary criteria in choosing
the necessary soil conservation treatment. Acres required

for the specific treatment are summarized in the soil conser-
vation section.

Table 10 indicates the weighted average cost .of the prescribed
sail conservation treatment for the five alternative methods
based on slope of the land and on whether treatment is done
partly by machine or completely by hand. The soil conserva-
tion report shows treatments to be very labor-intensive; a
good deal of work must be done by hand. Maintaining the soil
conservation treatments will require 15 m/d per acre of treat-
ment for the bench terraces and 4 m/d per acre for orchard
terraces and hillside ditches. Construction of the treatments
and maintenance will have a major impact on increasing '
employment in the area.

Although the investment cost per acre of J$820 is greatest
for the bench terraces, their potential productivity is also
the greatest through intercropping and multicropping of high-
income crops. The average cost for all treatments for a
representative farm is about J$500 per acre treated.

Soil conservation treatment of land and adoption of improved
cultural practices will allow for continuous cropping of all
the farm land. Farm land will not have to rotate into non-
productive use as fallow or ruinate to rebuild fertility.

At the same time, however, 257 of the effective crcp land
will be lost in construction of bench terraces for risers
and waterways. The net amount of intensive crop land on a
typical small farm (2.9 acres) will be about the same; the
very steep land in the treated farm will be in productive
forest and pasture, protecting the watershed, whereas on
present farms the land is nonproductive.

The survey in the project area indicated that there is a

high degree of interest in terra-~.ing; only 15% of the farmers
reported they were not intereste ' in terracing their property.
Moreover, the survey was taken before any major educational
effort in the area to show benefits of terracing or to teach
better production practices.
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TABLE 10. SUMMARY OF SOIL CONSERVATION TREATMENT COSTS a/

Cost summaries

% of Cost/ Weighted Rounded
Treatment Method = land acre cost/acre cost/acre

Bernich teftace Machine 87 JS 755

Hand 13 1,249
JS 819 JS$ 820
Orchard terrace Machine 48 392
Hand 52 785
596 600
Hillside ditches Machine 65 450
and basins Hand 35 571
492 490
Pastures with Machine 21 311
hillside ditches Hand 79 433
342 340
Reforestation?’  Hand 100 244 244 245

Average J$ 499 500

a/ See Annex K for details on estimated treatment costs.

b/ Actual distribution between pulp and lumber cannot be
established at this time because of dependence on market
development. Cost includes tree establishment.
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TREATMENT COST FOR TYPICAL FARM

For the base farm size (2.9 acres), the projected land use

is shown in Table 11A. Of the productive land, 2.3 acres
requires treatment, based on estimates from the total watershed
in the UNDP/FAO project report. The various treatments are
shown in Table 11B. The estimated cost of treatment for each
farm based on Table 10 is JS$1,149. The annual maintenance

cost is J$78. 1If the total initial investment were amortized
over 25 years, annual cost would be J$46 per farm, not including
interest, plus J$78 for maintenance, or a total cost of J$124
per year. (Amortized cost allocated over 25 years at yearly
interest would be J$46 per farm or about J$12 annually for the
farmer's 259 share of the investment: Table 11C.) Cost sharing
by the public sector of 75% of the cost reduces the annual

cost to individual farmers to J$90. The GOJ provides maintenance
for the first two years, after which the farmer pays maintenance.

PROJECTED INCOME ON TREATED FARM

Table 11C summarizes the projected average annual income for

the treated farm, with improved production practices at 1976
price levels as received by farmers and early 1977 input costs.
Individual enterprise budgets and supporting materials sre showm
in Appendix 1 and summarized in Table 12. Production coeffi-
cients are based on interviews with technicians in the project
area, on réfearch information, and-on the Hand Book for Credit
Officers (see References list 3,5, and 7).

Projected income is based on assumptions about the cropping
system for the various land treatments. To recognize the
widely varying crop pattern that may exist on the bench
terraces in the project area, an average income for all annual
crops per acre was used as a base for estimation. Orchard
terraces were assumed to be used for oranges, which were
chosen to reflect income potential for any citrus crop. The
hillside ditched land would most likely be used for coffee and
plantain in the Two Meetings area, but for sugar cane in the
Pindars area because of long tradition, ready market, and
credit availability. Production of sugar would reduce income,
however, as reflected in the parenthesized values in Table 11C.

The amortized soil conservation treatment investment of JS$1,149
for the farm or J$287 for the farm share over a 25-year period
would be about J$12 per farm, as mentioned above. An interest
cost for the investment is not included because it is antici-
pated that the individual farmer can earn income while par-
ticipating in the soil conservation treatment effort, to .cover
his share of the cost; that would be about 54 m/d of labor.



TABLE 11.

A. Land Usé (acres)

Productive cropland 2.5
Treated land 1.8
Nontreated land
{(<7° slope) 0.2
Forest land 0.5

Other land and food/forest 0.4

Total 2.9

a/ Based on average-sized farm in the
2-to-5-acre category and on estimated
land use capabilities by which soil
treatments are determined

b/ At rounded cost/ac, inaluding labor
at J$5.30/day. Farmer's share de-
pends on cost share base.

¢/ Cropping systems income determined
by taking simple average return
for all annual crops for nontreated
and terraced cropland, oranges on
orchard terraces and coffee and
planf ain on hillaide ditched area
for Two Meetings. Sugar cane could
_be put on hillside ditched area in
Pindars but it would produce less
income.

d/ Returns to owner capital, labor man=
agement and risk..

e/ TIncludes labor to establish perennial
crops.

£/ Values in parentheses are for Pindars

T area and reflect production of sugar
cane on hillside ditched land.

g/ Amortized cost of investment in soil
conservation treatwment.

B. Treatment

SMALL-FARM MODEL: LAND USE AND FARM INCOME AFTER SOIL CONSERVATION TREAIHENT.QI

Acres TothoetE/ Maint.Cost/vyrx

Bench terrace 0.47 J§$ 385 J$ 42
Orchard terrace 0.09 54 2
Hillside ditches
and basins 1.10 539 26
Pasture with
hillside ditches 0.14 48 3
Reforestation 0,50 123 5
Totals 2.30 J$1,149 J$ 78
C. ’ c/
Projected Income = Labor
' Net Return to Return re‘uiredﬁl
Productive land acres aapl&land 1labor E (m?d/yr)
Nontreated iand
& bench terrace 0.67 J$ 585 J§1,078 80 .
Orchard terrace 0.09 22 28 1
Hillside ditches 827 £/ 1,440 G2
and basins 1.10 (118)= (526)
Pasure with
hillside ditches 0.14 - -- -—-
Reforestation 0.50. © 39 59 --
Subtotals .2.50 J3$ 1,473 3%2,605 173
(764) (1,691) (135)
Cost of maintenarnce -78 78 13
Subtotal before J$ 1,395 J3$2,683
treatment cost (686) (1,769)
Farmer share of costﬁl =12 -12
Totals J$ 1,383 J%2,671 196
(674) (1,757). {148)

L )

6T [
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TABLE 12. ESTYMATED ECONOMIC RESULTS AND LABOR SUMMARY FOR
A TREATED FARM &

ANNUAL CROPS ON BENCH TERRACES 2/
Negro Yellow Red peas Red peas Irish po-

yams & yams & pure __  and tatoes &
red peas red peas stand carrots carrots
Material cost (J$) | 1,286 985 216 227 605
Labor required (m/d) 140 140 82 103 133
Return to labor
and management (J$) 1,159 1,114 634 763 1,009
Total specified .
cost (J9) 2,593 2,233 910 1,063 1,152
Net income to capital
and land (J$) 941 866 350 767 1,440
Net income to self— '
employed farmer &/ (J$) 2,100 1,980 984 530 2,448
PERENNIAL CROPS _ o
| Sugar Coffee & Forest
Orange cane Banana plantain Pulp Lumber
Establishment - ,;,TQ :
cost (J$§), 1lst yrx . 244 780 553 607 244 244
Material cost 65 211 203 197 34 34
Labor required
(m/d) _ 24 72 58 53 40 40

Annual average
over prod. life

Return to labor

and mgt (J$) 69 371 287 567 37 45
Labor req. (m#d) 10 49 41 84 2.4 1.9
Net income to

cepital & land 246 107 298 752 26 128

Net income to6 self- ,
empl. farmer (J$)2/ 315 478 585 1,308 63 173

a/ See Appendix 1 for details on individual crop budgets.

b/ Yams grown with two crops of red peas; red peas in pure:stand,
two crops; carrots as second crop with either red peas or potatoes.

¢/ Net income to pay for labor, management, capital, and land.
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The projected annual average farm income to land capital,
management, and labor for the self-supporting farmer after
treatment is estimated to be J32,671 for farms_ in the Two
Meetings area and J$1,757 in the Pindars area.l/ Returns to
land and capital wer estimated at $J1,395 ard J$686 for the
two areas respectively.

FROJECTED INCREASE IN FARM INCOME

The total investment required at the individual farm level
for the necessary soil conservation treatment is estimated

at J$1,149 for the representative farm. of which J$287 would
be the farmer's share. The increase in the operating capital
required annually to purchase materials for crop production,
unadjusted for sales during the crcpping season, would be
approximately J$290 in the Pindars area and J$380 in the Two
Meetings area over the estimated requirement for the tradi-
tional farm model. Thus, the projected additional investment
at the farm level is J$577 in Pindars and J$667 in the Two
Meetings area per farm. ’

When soil conservation treatment is completed and changes in
the cropping system are made, the annual expected income

to a self-employed farmer in the Two Meetings area, with a
J$667 capital investment, would rise to J$2,671, or more
than 2.7 times the present level (Table 13). In the Pindars
area, with a J$§577 investment, income per farmer would rise
to JS$1,757 or 2.4 times the present level.

These large increases in income are based on moderate yield
increases presently obtained bty producers in the areas;
they are much less than income increases under th327xperi-
mental results at the Smithfield research station.=

The self-employed farmer income increase is the appropriate
measure of the project's benefits at the farm level, due to
the fact that most farmers do not have cff-farm employment
opportunity and are essentially underemployed with a zero
opportunity cost of labor.

With ample credit availability in the first few years to get
crops started, particularly perennials, the project's proposed
changes are economically feasible and financially viable at
the farm level.

1/ A return was not estimated for the food/forest crop--used
mostly for on-farm consumption--nor for the pasture crops;
there is not enough information to place a value on such
production.

2/ See Appendix 1, Table 4 for yield estimates from improved
practice.
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TABLE 13. CHANGE IN FARM INGOME WITH SOIL CONSERVATION
TREATMENT AND IMPROVED PRODUCTION PRACTICES

Income to capital and land Two Meetings Pindars

Before JS 596 J$ 397
After 1,383 674
Change 2/ 787 277

Income to self-employed farmer

Before J$ 978 38 732
After 2,671 1,757
Change 2/ - 1,693 1,025

a/ Total increased investment required at the farm level is
estimated to be J$667 in the Two Meetings area, and J$577
in the Pindars area for soil conservation treatment and
average annual increase in operating capital.
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ROTES ON BENEFITS AND COSTS OF PROJECT

Costs

(1) Machinery and labor to build terraces;
(2) Waterway construction;

(3) Loss in crop production during construction or yleld reduc-
tion initially after treatment (no real estimate available);

(4) Increased technical assistance to carry out the program;.

(5) Additional feeder roads required to move commodities to
market; ‘

(6) Added facilities for commodity marketing and input supply.

Benefits

(1) Increased intensity .of land use, increased productivity,
and increased farm income; _

(2) Increased labor requirement and use efficiency;

(3) Increased quantity and quality of food for household
consumption; :

(4) Minimized soil erosion and co.t of sedimentation{
(5) Reduced food imports and foreign exchange requirements;

(6) Agriculture made more attractive as an occupation and,
in turn, urban migration reduced;

(7) Demonstration unit created for other watersheds in the
" country; :

(8) Land made easier to farm and more susceptible to mechanization;

(9) A large number of farmers and technicians trained in soil
conservation and improved farming gystems--training trans-
ferable to other areas.
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TABLE 1

Farm Gate Prices for Select
Agriculture Commoditiss - 1976
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CROP PRICE ¢/1b. CROP PRICE ¢/1b.
laquraes Othar Tubers
Gungo Paas 47 Bitter Cassava 10
Rad Pea 63 Swaet Casgsava 10
éow‘Paa 43 Cocuas b14
Dashaan 9
Vegetables * .
Carrot 15 Miscellaneous
Cucuxber 11 Pineapple 13
Cabbage 32 Paw=pau 12
Icebexrg Lettuce 25 Hybrid corn 6
Fumpkin 11 Ordinary corn 6
Tomato 35 Plantain, Maiden 12
Onion 37 Cinger 51
FPorest Producks 88¢/cu.ft.
Potatces Oranc,;esx
Irish potato 22 Coffee $7/box
SWeet potato 18 Jananas $1.80/stenm
Plantain $1.50/sten
Megro Yam 17
Yellow Yam 19
Lucea Ya= 15
Source: Ministry of Agriculture and Fisheries - Kingston 1977.




J 28
TABLE 2

Base Farm Model, Yield Eptimates and Gross Income
Using Traditional Production Practices

Crops Units/Acxe Yield/Acxe Gross Income
Yams tons 3.0 J$ 1,080.00
Irish Potatoes b) tons 2.5 1,100.00
Inter Cropptd red Peas 1bs., 300 189.00
Mixed crops

less intensive mixed crops

(a) Coffee boxes . 20 140.00
(b) Bananas stems (30 lb.) 50 90.00
(c) Plantnins ‘ ;tems (35 1b.) 40 B 60.00
(d) oOranges boxes ‘ 40 60.00

Other crops

Carrots tons 3 900.00

Cabbage & lettuce e) tons 2 . 1,160.060
Pumpkin tons 2.5 550.00
Sugar cane *~ tons 15 300.00 .

b) Grown for the most part in the Two Meetings area

c) Crown for the most part in the Pindars area
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. TADLE 3

13

pstimated coats and Laboux raquired for Crops in the traditional
Small Parm Cropping System per acre a)

Crops Material Cost Labour Labour Total Cost
JS Requirad Return .

Yams and red peas 568,00 70 420,00 988.00

Potatoes and red puas 243.00 . 6 215.060 459.00

carrots 60.00 k)1 186.00 246.00

Sugar cane 94.00 2% 150.00 244.00

Mixed Crops |

Bananas 76.00 ‘ 20 120.00 196.00

Coffee and plantain 112.09 41 246.00 1358.00

Citrus : 29.00 g 30.00 59.00

Cambined mixed crop cost 72.00 22 132.00 204.00

Estimated return to crops

Crops Estimated Total Return Return to

gross income cost to capital self-employed
) and land farmer
Yams and red p;as J$ 1,269.00 J$ 988.00 J$281.00 J$§ 701.00
Potatoes and red reas 1,289.00 459.00 830.00 1,0456.00
Carzrots 200.00 246,00 654,00 840.C0
Sucar cane 300.00 244,00 56.00 206,00

Mixed less intensive cxop
Coffee, plantain and citrus 350.00 204.00 146.00 278.00

a) Developed on the base of 50% level of use of materials and production
labour used inthe improved crop production budgets.

Al



TABLE

4

Potential Yields Agsumed in Economi.c Analysis

On Bench Terraces

l. Red peas pure stand per crop

2. Red peas inter cropped with yams per crop "/acre

3. Yellow yams, saleable yams
4. Negro yams, saleable yams
5. 1Irish potatoes

6. Carrots

7. Oranges

8. . Bananas stems
Plantains interplantea with ccffee:

9. Plantains stems

10. Coffee Boxes

1l. Sugar cane tons

J 30

Units
lb/acre 1000
650
tons/acre 6
. tons/acre 8
lb/acre 9000
lb/acre 8000
Yeax 3 4 5 6 1-15
100 200 300 350 350
Year L 2 3 4 5 6
120 600 600 280 360 360
Year 1 2 3 4 5 6 7-~15
160 240 160 120
75 100 150 250 300
Year 1 2 3 4 5
30 35 35 R 30
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TABLE 5

Yams (Yellow), Estimated Costs and Returns Per Acie
Plantad With Rad Peas (two crops) 1,000 Hills of
Yams Planted Per Acre of Bench Terraces = a)

1st year 2nd year Month

A, Labour Operations

Yams (Yellow)
Land preparation, digging mounds $ 120 $ 120 December
Transport plants to field 24 24 Dacember
Planting yams 30 42 December
Transport stakes to field 48 24 January
Staking 60 30 January
Porking between hills 100 100 January
Applying fertilizer 12 ' 12 February
Wrapping Vines 24 24 Feb, = March
Weeding 150 120 February
Reaping 60 . 60 May
Pack and transport 12 12 May
Burying vine w«nds 30 30 May
Reaé and transport yam heads 30 30 May
Strip vines 20 20 May

Red Peas (two crops)
Digging holes and planting 48 b) 48 b) Jan. = July
Reaping, thresh and bagging 96 b) 96 b) April - Oct.
Crop protection (spraying) 12 b) 12 b) Fep. - August
Total labour cost $ 876 $ 804

Total labour required m/d 146 134



B. Materials ) 16t yeax 2nd_year
yam Heads, 5 cwt. @ $20 $ 1,000 -
Stakes @ 40¢ 400 200
Fertiiizer, 6 cwt. (6-8 - 2 7 @ $11) 66 66
Fed peas seed 40 1b @ $1/1b 80 b) 80 b)
Insecticide and Fugicide red peas 40 b) 40 b)
Total materials cost $ 1,586 $ 386
Sub-total - labour plus material

cost (A+B) $ 2,462 $1,190

C. Other Costs
Overhead costs, 10% of A 88 80
Depreciation, 5% of B 79 19
Return to management 15% (A+B) 369 179
Total of other costs $ 536 $ 278

D. Total specified costg (4+B+C) $2,998 $1,468

E. Returns to labour and managexnent _

(A+iianagement) $1,245 983

F. Return to cgpital investment & land
6 tons cf saleable yams € 19¢/lb. 2,280 2,280
1 ton of yam heads . c) c)
1,300 1bs (b) of red peas @ 63¢ 819 813
Total income $3,099 $3,099
Ret income to capital and land $ 101 $1,631
Average net income to capital and

land for 2 years 866

a) Aall values rounded tc nearest dollar

b) Doubled for two crops, one planted
in January the other in July.

c) Aavailable for sale as seed in addition
to the 50 cwt. required for replanting
in 2nd year when market is available,
this would be a source of additional income.
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TABLE 6

Yams (Negro); Estimated Cost
and Returns Per Acre Planted
With Red Peas (Two Crops),

1,000 Hills of Yams Planted

S

J 33 7

Per Acre of Bench Terraces: a)
Labour Operations 1st yearx 2nd year Month
Yams (Negro)

Land preparation, digging mounds $ 120 $ 120 December
Transport plants to field 24 24 December
Planting yams 30 42 December
Transport stakes to field 48 24 January
Staking 60 30 J @NVAYY
Forking between hills 1co 100 January
Apply fertilizer 12 12 ; ebrvary
Wrapping vines | 24 24 Feb. - March
Weeding 150 120 February
Reaping 60 60 May

Pack and transport 12 12 May

Burying vine ends 30 30 May

Reap and transport yam heads 30 30 May

Strip vines 20 20 May

Red Peas (two c?ops)

Digging holes and planting 48 b) 48 b) Jan. - July
Reaping, thresh and bagging 96 b) 96 b) April - Oct.
Crop protection (spraying) 12 b) - 12 b) Feb. - August
Total labour cost S 876 $ 804

Total labour requirement m/d $ 146 $ 134
Materials
Yams heads 80 cwt. @ $20 each s 1,600 -
Stakes @ 40¢ _ 400 $ 200
Fertilizer, 6 cwt. (6-8-27) @ $11 66 66



B.

Materials contd.

Red bean seed 40 1lbs @ $2 / 1b
Insecticide & fungicide, red peas
Total materials cost

Sub-total labour plus material cost

(A+B)
C., Other costs
Over head costs, 10% of A
Depreciation, 5% of B
Return to management 15% of (A*B)
Total of other costs
D. Total specified costs (A+B+C)
E. Returns to labour and management

(A + Management)

Returns to capital investmen. b land

8 tons of saleable yams € 17¢/1b.
2 tons of yam heads @ 20¢/1b. -

1,200 1lbs of red peas @ 63¢/1b. b)

Total income

Net income to capital and land

Average net income to capital and
land for 2 years ’
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a) &All value rounded to the nearest dollar

lst year 2nd_year _ Month
$ 80D) S 80 b)
40 b) 40 b)
52,186 $386
$3,062 $1,190
$ 88 $ 80
109 19
459 179
$656 $278
$3,718 $1,468
$1,335 $ 983
$2,720 $2,720
¢) c)
819 819
$3,53¢ $3,539
~189 2,071
$ 941

b) Doubled for two crops one planted in January, the other in July

c) Available for sale as seed in addition to 4 tons regquired for
replanting in 2nd year. Wwhen market is available, this would

be a source of additional income.
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TARLE

o s

Irish Potatoes and Rad Peas:

Bstimated Costs and Return
Per Acre on Bench Torraces: a)

Labour Operation

Potatoes

Red

Land preparation, cutting furrows
etc.

Planting

Applying fertilizer
Weeding and moulding

Crop protection (spraying)
Reaping

Select, collect and transport to
store

Peas

Digging hcles and planting

Reaping, th.résh and bagging
Crop protection (spraying)

Total labour cost

Total labour reguirement

Materials

Seed totatoes, 2 $l5/bag
Pertilizar, 12-24-12

Insecticide and fungicide,
6 applications

Red rea seed
Insecticide and fungicide for peas
Total materials cost

Sub-total labour plus material
cost (A+B)

J 35

guantity valua Month
20 n/d 120 December
5 m/d 30 January
1 m/d 6 January
8 m/a 48 April
6 n/d 36 March - April
8 m/d 43 June
8 n/d 48 June
6 m/d 36 January
8 m/d 48 April
Y m/d € Feb. -~ March
426
71 -
15 bags 225
15 cwt. 165
5 38
40 ibs 40
- 20
486

912



C.

Othex Costs

Overhead cost, 10% of A
Depreciation, 5% of B
Return to management, 15% of (A+B)

Total of other costs

D. Total specified costs (A+B4C)

E. ‘Return to labour and management
(A+-Management)

F. Return to capital investment and land

Income: Potatoes, @ 22¢ / 1b

Red peas, @ 63¢ / 1b

Total income per acre
Net income to capital.a.nd land
{income = D)

2) 2All values rounded to the nearest
occupys the crop land 6 months.

ouantity __Vvalue

36

Month

24

137

S 204

$ 1,542

$ 563

9000 lbs. $ 1,530

650 1bs. 410
$ 2,390

$ 848

dollar. Crop



y ' J a7

TABILE 8
 Carrots: Estimated Costs and Returns
Per Acre Planted in Pure Stand on
Banch Terraces _ (a)

ouantity valua Month
A. Labour om'ations
tand preparation, refine and furrow 10 nv/d S 60 October
Planting 6 m/d : 36 . November
Apply Fertilizer 2 m/d 12 November
Weeding, thinning and moulding 30 m/4 180 Nov. = Jan.
Reaping 6 m/d 36 Pebruary
Grading and bagging 5 m/d 30 February
Crop Protection spraying 3 m/d 18 Nov. - Jan.
Total labour cost ' $ 372
Total labour requirements, wm/d 62 n/d -
B. Materials
Seed 4 1b. 28
Fertilizer 12-10-18 5 cwt 55
Chemicals 12 1b. 36
' Total material cost ) $ 119
Sub=-total labour plus materials (A+B) $ 491
C. Other costs
Overhead costs, 10% of A S 37
Depreciation, 5% of B 6
Return to management, 15% of A+B 74
Total of other costs $ 117
D. Total specified costs (A+B+C) S 608
E. Return to labour and management (A+Mgnt.) S 446
F. Return to capital investment and land
Inccme per acre @ 15¢ / lb. 8,000 1lb. $1,200
Net income to capital and land (income =~ D) $ 592

(a) Assume crop occupys land 6 months. Values rounded to the nearest dollar.



TABLE .9

Red Peas: 2stimatad Costs and Returns Per
Acre Plantad In a Pure Stand on Bench

J 38 °

July -~ December

sept. or Jan.
Sept. or Jan.
sept. or Jan.

Terraco (a)
guantity =~ Value Month
A. Labour Operations
Land preparation, refine and furrow 5 n/d $ 30
Planting and ocovering 10 m/d 60 July or Nov.
Applying Fertilizar 1 n/d 6 July or MNov.
Weeding 10 m/d 60 July ~ Sept.
Nov. =~ Jan,
Cxop protection 5 m/d 30 July =~ Sept.
} Nov. = Jan.
Reaping 4 m/d 24
Shelling and sifting 4 n/d 24
Bagging and transport 2 n/d 12
Total labour cost - §$ 246
Total labour requirement . 41 n/4d -
B. Materials
Seed (32 qts) ' 84 1b. 64
Fertilizer 2 cwt. @ $1l1 2 cat. 22
Insecticide 22
Total materials cost $ 108
Sub-total plus material cost (A+B) $ 354
C. Other costs
oOoverhead costs, 1l0% of A 25
Depreciation, 5% of B - 5
Return to management, 20% of A+B 71
Total of other costs $ 101
D. Total srecified costs (A+B+C) $ 455
E.

Return to labour and manacgement (A+Mgnt.) $ 317

or

or



value

F. Return to capital investmant and land
Income per a&xe 1,000 lb. @ $&3 $ 630
Net income to capital and land (income-D) $ 175

(a) Assums each crop occupys land 6 months planted in July or
November. Values rounded to nearest dollax.

(b) Bacause of risk, management return is raised to 20%.

J 39
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TARLE 10
pananas: Costs and Returns Fer Acra, Planted

Soil Censervation Treated rand with Hillside
pitches aﬁﬁrindiwiﬂug; Basing (600 plants/acre) a)

RO,

g?AR
1 2 3 4 5 6
A. Labour Operations

Dig holes for planting a0
Cut pegs and line 18
Clean and treat plants 12
Head and drop suckers 14
Plant and cover 14
Supplying . 15
Apply fertilizer is '18 13 18 18
Hand Weeding 120 60 30 30 . 30 30
Pruning and field sanitétion 12 12 12 12 12 12
Clean ditches 40 40 40 40 40
viveage Injector nil 6 12 12 12 12 12
Xepone and slug bait 3 6 6 6 8 5]
Pre-ha-vest bunch cz~e 5 10 10 10 10 10
Reapiug 4¢ / stem 5 24 24 20 14 14
Heading from field <) 30 30 24 18 18
Field handling or wrapping 5 24 24 20 14 14
Transport to boxing 6¢ / stem 7 - 36 36 28 22 22
Total labour cost $350 $272 $242 5220 $198 £178

Total labour rec irement m/d 58 45 40 37 33 30
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-2 -
P 2 3 4 5 6
B. Material coats
Planta $15 per 100 . 105
Fertilizor 6 owt. 12-4-28 2 cwt. S/A as a8 88 a8 a8 a8
Nemagon 2 gallons per yr. @ $10 10 20 20 20 20 20
Kepona 60 b, @ 50¢ - 30 30 30 30 -
Slug bait 20 1lbs. - 3 3 3 3 -
Total material costs $2021 5141 5141 $'41 $141 3141
Total labour plus material costs §553  $413  §383  $351  §337  $286
C. Other costs
Overhead costs, 10% of A 35 27 24 22 20 13
Depreciation, 5% of B 10 7 7 7 7 5
Retuwrns to management 10% of (A+B) 53 41 38 35 34 29
Total other costs 5100 s 75 5 &9 5 64 5 61 5 52
D. Total specified costs (A+B3+-C) $663 5488 8452 $415 5393 $318
£. Returns to labour and managerent
(A+Management) $405 $3L3 $3L1 5255 $230 5207
F. Returns t« capital investrent and 4
land sale of bananas @ §$1.80/sten §215 $1080 51080 $864 3648 586437
Net income to capital and land
(incomz~D) - $448 3392 5628 3449 $255  $310

Average annual net income (6 years) $2938
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TABLE 21

Coffee Interplanted With Plantains: Costs and
Raturns Per Acre Planted on Xand After Prepared
With Hillside Ditches and Individual Basins

1 2 3 4 5 6 7-15

A. labour Operation
Coffee

Land pr2paration, line and dig

holes $112

Apply coffec planting mixture 24

Planting seedlings 18

Applying Fertilizer 12 12 12 12 12 12 12

Billing 20 20 20 20 20 20 20

Crop Protection Spraying 18

Bending and staking coffee 24

Reaping Coffee §2/box 15¢ 200 300 500 600
Plantains

Land preparation, line and dig

holes 65

Treat and plant suckers 24

hApplication of Kepone 3 3

Reaping Plantains @ 3¢/stem 5 7 5 4

Total labour cost $317 s 4¢ $§192 5237 §$336 $5232 $632

Total labour reguiremaent r/d 53 ki 32 40 56 89 105
B. Materials
Coffee

Coffee seedlings (500) 12

Coffee planting raterial 25

Pertilizer 10-5-20 € S11 5C 33 111 176 1786 178 174

Sulphate of armonia, ¢ $11 22 22 44 44 44 4 44

Grammoxone, 1 gallon 10 10 10 10 )3 10 10

Malathion & Snhell white oil 8 8 8 8 g 8 8



Plantains

Plantas (400)

Partilizer

Nemagon, 2 Jallons per year
Xepons

Total material costs

Sub-total labour plus raterial
cost (A+B)

Oother costs

Overktead costs 10% of A
Depreciation, 5% of B
Return to Management 10% of
(A+B)

Total other costs

Total specified costs (A+B+C)

Return to labour and Management

J 43

(A+Management)

Return to Capital investment -

and land

Income per acre: Coffee @ $7/box

Plantains @ $1.50

per box

Total income

Net income to Capital and land
(income=-D)

Average net income per acre
(15 years)

-2 -
! 2 3 4 5 6 7=15
12
10 10
24 24
$197 5 83 3197 $262 $238  $238 $238
$514 5123 $389  $499  $574  $770 $870
$32 § 4 $19 $24 $34 S 53 $ 63
10 4 10 13 12 12 12
51 .12 39 50 57 77 87
$93 520 $68 $ 87 $103 §l42 $162
$607 5143 $457 §5°4  $677  $9)2 $1,032
$368 § 52 $231 $287 $393 $609 $719
$525 $700 $1,050 $1,750 $2,100
$240 $360  $240 $ 180 - -
- $240 $885  $940 $1,230 $1,750 32,100
$-807 $ 97 $428 $354 $ 553 $ 838 81,088
$752
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TADLE 12

Sugar Cane: Estimated Costs and .tetwns Per
Acre, Non-irrigated Manual Tillage a)

YEAR
1 2 3 4 5

A. Labour Operation

Land preparation (trenching) $ 210

Planting 30

Supplying 2 10 . 10 10 10

Applying Fertilizer, 1 m/d 6 € 6 6 6

Crop Protection (spraying) 12 18 18 18 18

Moulding 50 50 50 50 50

Cleaning Trenches - 40 40 40 40

Reap and Transport to roadside

$3/ton 90 105 105 105 90

Ioad for transport @ $1/ton 30 a5 35 35 30

Total labour cost ‘ S 430 $264 $264 $264 $244

Total labour requirement m/d b) 72 44 - 44 44 41
B. Materials c)

Purchase tops and transport 10,000 40

Herbicides 15 15 15 15 15

Fertilizer 6 c«t. 12-10-18 66 66 66 66 66

Transport $3/ton 90 105 105 105 99

Total material cost $ 2i. 5186 $186 §186 $171

sub-total labour plus material cost

(A+B) ) $ 641 $450 $450 $450 $415
C. Other costs

Overhead cost, 10% of A S 4 g 26 S 26 $ 26 S 24

Depreciation, 5% ofi B 32 23 23 23 22

Return to management, 10% of A+B 64 45 45 45 41

Total other costs $139 S 94 $ 94 S 394 $ 87



D. Total smacified costs (A+PMC)

E. Return to Labour and Managemant
(At+Managemant:)

F. Retumn to capital investmant

Incama per acre @ $20/ton '

Ret income to capital and land
(incoma~D)

Avaerage net income pexr acre (5 years)

(a) all values rounded to the nearest dollar

(b) Labour at §$6 per man-day

(¢} Include transport cost

J 45

1 2 3 4 5
$780  $544  $544  $544 §502
$497  §358  $358  $358  $285
$600  $750  $750  $750  $600

§-180  $206  $206  $206  § 98
$107



TARIE 13

Orangaes: Estimated Costs and Returns Pex Acxe
Planted in a Pure Stand on Land with Hillside
Terrace and Indlvidual Basins or Oxchard Terrace

1 2 3 4 5 6~15
" A. Labour Operations
rand preparation for planting $ 34
Planting 30
Care irmediately after plaating 36
Applying fertilizer 3 6 6 6 6 6
Crop Protection (spraying) 25 30 30 30 30 30
Weed control 12 12
Cut, mulch and cover mounds 12 12 12
Pruning 6
Reaping - - 5 10 15 18
Total labour cost - 35146 $ 60  $53 5 S8 $ 51 $ 54
Total labour requirement m/d b) 24 10 9 " 10 8 9
B. Materials
Plants and Transportation @ 20¢ 22
Fertilizer: 12-24-12, 1 cwt. 11 11 11 11 22 22
S/A, 1l coxt. 11 11 11 22 22
Herbicides and insecticides
Grarsmoxone 6 € 6 3 3
Karmex 18
Dieldrin and Sluggit 4 4 4 4 4 4
White 0il & Malathion 10 10 10 10 10 10
Total of material costs (cash cost) $ 65 $ 42 S 42 $ 42 $ 61 $ 61
Sub-total labowr plus material
cost (A+B) $211 $102 $ 95 $100. $112 $1ll5
C. Other costs
Overhead costs, 10% of A $ 15 6 5 6 5 5
Depreciation, 5% of B 3 2 2 2 3 3
Return to Management 10% of
A+B 21 10 10 10 1l 12
$ 19 $ 20

Total other costs $ 33 $.18  §$ 17 $ 18
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-2 -
. 12 3 4.5 _6-15

D. Total spacified costs (A+B+C) $244 $120 $112 $ll8 $131 313S
E. Return to labour and management

(A+Management) 167 70 70 68 62 66
F. Returns to capital investment

and land

Income per acre @ $1.50/box 150 300 450 525

Net income to capital (income-D) -244 ~120 38 182 319 390

Average net income over productive
life of 15 years $246

(a) All values rounded to the nearest dollar

(b) Labour at $6 per man/cday. .



TABLE 14

Surmary of Costs and Returns for Rcfpxantation (a)

Total labour cost
Total material cost
Sub-total (A+B)
Other costs

| Overhead 10% of &

Management 10% of (A+B)

Total specified cost
Return to labour and management

Return to labour and managerert
per yeaxr

Return to capital and land
Income @ 88¢ / cu. ft.
Net incore to capital and land

Average net income to capital and
land per yezsr

J 48

Pulp Lumber
5 337 S 407
34 34
$ 37 $ 441
34 41
37 44
71 85
$ 442 $ 526
$ 374 S 451
37 45
s 704 $3,080
§ 262 $2,554
5 26 5 128

(a) Labour charge of $5.30 per day, or Government wage rate used

in cost estimate for soil conservution treatments.



TABLE _ 15

Brtimated Cost Par Acra Por Reforestation
With Carxib pPine of Land in The Pindaxs
and Tvo Hestings Watershads - May 1977

J 49

ITEM UNITS Jg/acre (b)

Establishing cost
clearing of site §/acre 565
Planting (a)

Digging holaes 5/100- 34

Transporting to site 1067200 7

Heading plants to site 3/100 20

Carrying plants and placing

in holes $2.50/100 17

Planting trees 2/100 14

Cost of plants $5.00/100 34

Weeding first year 53

Total establishment cost $ 244
Maintenance cost

Second year, one weeding 10/m/d/acre 53

Third year, one w’eding 10/m/d/acre 53

Pruning 6th year 4 m/d/acre 21

Thinning, year 8 (only if for

lumber) 13 m/d/acre 70

Total maintenance cost $ 197
Total establisnment plus maintenance if for lumber JS 441
Total establishment plus maintenance if for pulp J$ 371

(&)
{(b)

{c)

Vvalues rounded

Based on 680 Carib Pine Trees

Labour ccst §$5.30 per man day

planted per acre



Annual Crops

Qr: ~es

Coffee and Plantain

Sugar Cane

Pulp

" J=50

TABLE 16- NET RETURNS PER ACRE AFTER SOIL CONSERVATION TREATMENT 2/
FOR CROPS USED IN FARM MODELS

T YEARS
J$/acre

1 2 3 4 5 & 7 8 9 10 11 12 13
1609 |1609 | 1609 {1609 | 1609 | 1609 | 1609 |1609 {1605 {1609 | 1609 }1609{ 1609
-77 1 -s0 | 108! 250 | 381 | 456| 456 | 456 | 456 | 456.] 456 | 456 456
-239 | 149 | 659 | 641 | 946 | 1447 1787 |1787 [1787 {1787 {1787 |1787| 1787
317 | 564 | sea | sea | 383 317] 564 | sea | sea | 383 | 317 | se4| 564
-34 | o 0 0 0 0 0 0 o 163)] -34 o 0

14 | 15
1609 | 1609
as6 | 4se|
1787 | 1787 }
564 | 383
0 0

a/ Returns to labor, capital, land and management or for a self employed farmgr.

Source: Table 12, P. J-20 and Appendix J, PP J-21 - 48.




Non-treated land
and Bench Terraces
Annual Crops .67A

OCrchard Terraces
Oranges .09.A

Hillslde Ditches
and Basin
Coffee and
Plantain 1.1A

Conservation
Treatment
Maintenance (labor)

Madad Rlah
e Wlkd AV

Income after
Treatment

Net Income before
Soll Conservation
Treatmentﬁ

Iacrease in Net
Income

TABLE 17 - NET INCOME INCREASE FOR THE FARM MODEL IN THE

TWO MEETING AREA (FIGURES IN J3$)

J=51

a/ Source: Table 9, P.

YEARS ]
1 2 3 4 5 6 7 8 9 10 11 12 13 | 14 §15
078 |1078 |1078| 107d 1078 | 1078 | 1078 | 1078 | 1078 | 1078 {1078} 1078 | 1078 | 1078 |1078
- -5 10 23 34 41 41 41 “o 41 411 41 4) 411 41
-263| 164 | 725| 709 1041 1592 | 1966 | 1966 | 1966 | 1966 | 1966 | 1966 | 1966 | 1966 [1966
-17 0 0 Q 0 0 ol o of 3181 -171 o o of o
- 78 | 78| 78 78] 78| 78 8| 78| 78 8t 18} 78| 78] 78
701 11315 hsorl 1sed 22311 2780 3163 ) 31831 3183} 3481 131461 3182 | 2163 | 216212162 |
o7 | 978 | 978] 974 o7a| o78| 978| 978| 978| 978 | 978} 978 | 97| 978| 978 |
L187 | 337 |913] 906 1253) 1811 2185 2185 | 2385 | 2503 | 2188 | 2185 | 2185 | 2185|2185
t} - lb



J=52

TABLE 18 - NET INCOME INCREASE AND‘ON FARM INVESTMENT AND MAINTENANCE COST OF
SOIL CONSERVATION TREATMENIS FOR THE FARM MODEL IN THE TWO MEETINGS AREA

YEARS

112 3|1 a4 | 6 7 8 9 10 11§ 32 13 ¢ 14 § 15
Increase in -187 |337 {913 | 906 | 1253 | 1811 (2185 | 2185 | 2185 } 2503 | 2168 | 2185 | 2185 21851 2185
Net Income ’
Added Investment 11492/
Maintenance Cost 1 78 78 78 78 78 78 78 78 78 78 784y 78| 78 78
Net Incomc -1336 {259 {835]| 8281} 1175} 1733 ] 2107} 2107 tZlO?\ 2425 1 2090 § 2107 21@7‘ 21071 2107 
Increase less (-187) DA : ‘ ] |
Treatment
Cost
a/ Source Table 11, P. J 19, and previous table 2, full cost, producers portion would be

25% or $287 per farm.
b/ Without treatment investment

RATE OF RETURN IS OVER 50%



Hon=-tecated land
and Bench Terraces
Annual Crop .G7A

Orchard Terraces
Oranges .09A

Hillside Ditehes
and Basing
Sugar 1.1A

Re foregtration
Pulp .5A

Conservation

Treatment

Main’ Inance
(.abor)

Total Net Income
After Treatment

Net Inceome Before
Congservation
Treatment 8/

Inerecae in Net
Income.

a/ Source Table 2, P.

TABLE 19 - NET INCOME INCREASE FOR THE FARM MODEL IN THE

PINDERS AREA

J=53

igaub
1 |2 13 14 15 le 7 le Jo 1o Py 112 133 124 125 §
1078 | 1078 {1078 | 1078 | 1078 |1078 |1078 | 1078 |1078 | 1078 {2078 1078 {1078 |1076 1078
ol =5 | w0l 23] ] sl el ] e} e} s a1} 4@} a4
a0 | 620 | 620 | 620 421 3a0 | c20 | s20 | 620 s21 | 349 | 620 | 620 | 620, 42
-17 0 o 0 o 0 0 o ol nef -17] o o| o} o
- 26 | 7al 78l 78] el 78} e} w78} 78| 9w} W| W] 8| 78,
1103 1 1771 {1786 | 1799 | 1611 | 1546 | 1817 {1827 lysy7 | 1938 1829 1817 1817 [1017 i61s
a2 | 732 | 732 | 732 7s2 | 732 | 7s2 | 7aa| 732 732 | a2y 2| 732 732} 7@
671 | 1039 {1054 |1067] 879 | 814 {1085 | 1085 |1088 | 1208 | JI8F {1085 [1085 |1085 | 886
I15
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TABLE 20 - NET INCOME INCREASE AND ON FARM INVESTMENT AND MAINTENANCE OF
COST OF SOIL CONSERVATION TREATMENT FOR THE FARM MODEL
I THE PINDERS AREA

. YEARKS
1 2 3 4 5 6 7 a8 E 0 1 12 13 14 § 15
Rt of
Increase in 671 [1039 | 1054 |1067 {879 {814 |1o8s |1085| 005 }1204 | 797 11085 1085} 1085} 806
Net Income ! |
Added Investment | 11492/
in Trecatment
Maintenance Cost 78 78 78} 8| 78 78 76 78 78 { 7€ i 78 =51 78
Ineresse Incoms | =478 | 961 | 976 | 989 |801 {736 |1007 }1007| %007 |1126 {719 |1007 | 1007] 1007 808
Minus Added (671)b/ : | |
Coat

a/ Souree: Table 11, P. 3 19 and previous Table 4, Full cost, producers portion would be 25%
) or $287 per farm,

b/ Without treatment investment

RATE OF RETURN IS OVER 50%



Inereaae in Net
Income
Pinders

Two Meeatings |

Weighted Ave.gj

Investment in
5011 eenservatien
treatment per
farm/

Maintenance
of Treatment

Increased Farm
Income Minus
Added Cezt:

a/ Weighted on the basis of 2/3
Meetings area after the csoil

b/ Full cost of investment, for

TABLE

J-55

21 - WEICHTED AVELRAGE NET INCOME INCREASE FOR F)RM MODELS

IN THE PINDERS AND TWO MEETINGS WATERSHEDS

£ the area in farms will be

conservation treathent.

—bE »nﬁ

financial analysis this would be $§278 to producer.

Pinders arsa 1/3 in the Twe

Table 1il, P 39

YEARS

1 2 3 4 5 6 7 8 9 10 11 12 13 i 1S |
G¢71 |1039 {1054 1067 | 879} 814 1085 | 1085] 1085] 1204| 71971 1085 1085} 1085] 886
187 337 | 913 |'906 1253121l | 2185} 2185] 2185] 2503 2168 | 2165 | 2185 ] 2185 2185
385 | 805 (1007 ]1013 110041146 | 1452 1452t 1452] 1637 | 1254 | 1452 | 1452} 1452} 1024

1149
78 78 78 78 ?8' 78 78 8 781 78 iy I8} 78 78
-764 | 727 1929 | 935 | 926 {1068 1374 ] 13741 1374 1559 {11758 | 12%4 1374 | 1372 o046 |

inm =h
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THE SOIL CONSERVATION PROGRAM
INTRODUCTION

The erosion control activities discussed below form the
baslis upon which this entire program is based--how

erosion will be controlled and water resources preserved.
For definitional purposes ercsion control is subdivided

into three elements: (1) soil conservation, including
terracing, ditching, waterways, pastureland; (2) forestation;
and (3) engineering works, including road and track
construction or rehabilitation and stream and river control.
The basic investigative work for these activities was under-
taken by the UNDP/FAO from 1968 to 1975 and resulted

in a project proposal.l/ Their work on soil conservation

is summarized in the following paragraphs and except for
some wodifications in project cost estimates and an
accelerated timetable for implementation, it remains

the technical guideline for all of the erosion control
activities.

BACKGROUND

UNDP/FAOQ Activities at Swithfield

The UNDP/FAO Forestry Development and Watershed Management
project set up four demonstrat’ =» areas in soil conservation.
Six major soil conservation tre..nents and seven types of
waterways were introduced in these areas. Their cross-
Zectign?l views and applications are shown in Appendixes 3,

s an .

Among these demonstration areas, Smithfield is the most
comprehensive one, covering 110 acres. 1In the last eight
years, not only has it demonstrated the beneficial effects

of erosicn control in an area subject to 130 inches of annual
rainfall, but crop research has also demonstrated successful
results in continuous cropping. For example, an acre of

yams on terraces can yield a net return of J$750 a year.

The Smithfield experience forms the base for the unit cost
per acre of treatment for this project.

1/ Fa0: DP/JAM/67/505 Techni:al Report 13/1tl, dated 1977,
Forestry Development and Watershed Management in the Upland
Regions--Jamaica--Project for the Rehabilitation and Develop-
ment of the Pindars River and Two Meetings Watersheds. This
publication wirh accompanying drawings and maps is available
in L4&/DR.
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The experimental erosion plots iIn Smithfield also gave

data on quantitative results of various land treatments,

A four-year study in yams showed that the soil losa from
untreated land was 54 tons/ac/yr, whereas from the bench
terrace 8o0ll loss was only 7 tons. The preliminary
result in bananas showed that conventional cultivation
would lose 74 tons of soil/ac/yr, while the bench terracing
plot lost around 6.7 tons.

The UNDP/FAO project at Smithfield has tralned 120 erosion
control technicians and has published lecture notes and

a volume of specification tables for soil conservation
treatments in which cubic yards of earth to be moved per
acre are given for different slopes and different types
and widths of terracing systems.

The Smithfield model has been followed by the Min Ag for
treating 1,000 acres of a 2,600~acre Government-owned
property at Kenilworth.

Watershed Studies

The UNDP/FAO project conducted a brief survey in 1973 to
identify critical watersheds of the island. Of the 33
watersheds of Jamaica, 10 were identified as most critical,
covering 250,800 acres. ~

The survey results were submitted to the Government to

select the most critical two for rehabilitation. The

Pindars River and Two Meetings watersheds were chosen due

to their serious erosion problems, potential for agricultural
development, and ample downstream interests in irrigation

and domcstic water supply.

Following the Government's decision to develop a project for
these two watersheds, the UNDP/FAQ team worked with the Govern-
ment until 1975 to prepare the project proposal (Technical

Répors 13). UMuch of the detailed basic data from that report has
been used for this PP.

In addition to providing the physical and sociceconomic data

on the watersheds, the UNDP/FAO report proposed a plan of
development that included: (1) soil conservation treatments,

(2) watershed protection and rehabilitation, and (3) engineering.

Table 1 shows the major needs for soil ccnservation treatment
listed in this report.



Table 1. Soil Conservation Needs in Pindars River and

Two Meetings Watersheds (in acres)

Pindars
Major Treatmenta River
Bench terraces 2,776
Orchard terraces 457
Hilleside ditchea and basins 6,569
Pastures with hillside ditches 961
Subtotals 10,763

TOTAL

*This 17,718 total does not include land for

(7,042 acres), roads and streams, etce. The

Two
Meetings

1,824
548
4,194
389
6,955
, *
17,718

forests
total

acreage of the two watersheds is 29,189 acres.

Source: UNDP/FAG Technical Report 13

K5
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Other aspects of the UNDP/FAO plan included road and track
erosion control, reforestation and revegetation, some
stream and river control work, and small check dams. This
work was to be carried out by the Soil Conservation Unit
of the Min Ag, but in cooperation with the Ministry of
Public Works and the Forestry Department,

Pilot Project at Sandy River

Since 1975 the Government has undertaken a pillot rural
development project at Sandy River, situated in the head-
waters of the Pindars River wacershed. The pilot project's
.objective is "agricultural development based on sound
principles of goil conservation.” At the same time, the
project has stressed improving the amenities of rural life
and community infrastructure Iin the area.

The soil conservation work in the pilot project has been
done by a Government-contracted tractor and by -manual labor
of local farmers at the Government's established dally rate
(J$5.30.. Up to the present, about 95 acres have been
teriacee and 75 acres cropped.

A ficld study of the pilot project established that:

(a) The farmers' acceptance of soil conservation
work has been satisfactory, considering the fact that
terraces cause a drastic change not only in the land surface
but also in cultivation practices from traditional farming
methods.

(b) The pilot project was established so that a
better approach would be developed, which would encourage
the farmers to maintain the terraces and waterways under
the close supervision of the Min Ag field office.

(c¢) The field office needs to be strengthened,
particularly by training staff to do the farm planning in

cooperation with the farmers, and to put into operation a
snil conservation and water runoff system.

THE PROGRAM

Incroduction

Soil conservation activities will be the major component of

the project. The activities will be carried out by the special
-soil conservation project unit that will report o the Min Ag's
Southern Region director. S
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Scope of the Treatment

There are 29,189 acres of land in the Pindars River and

Two Meetings watershgds. About 6.5% of the land in the

two projects is on 5 alopes (8.6%) or lesa. About 15.6%

of the land is on 30° (57.7%) slopes or greater and too

steep for crop production: this sgculd be put -back into

trees or other permanent vegetation. That leavesg approximately
787 of the land area on slopes between 59 and 30°. This is
the land that will require soll conservation treatment to
reduce soil erosion., It is estimated that crop land accounts
for nearly 60% of the land in the watersheds, or about

17,500 acres. Among the treatments that can be installed on
the land on slopes between 5° and 30° are bench terraces,
orchard terraces, hillside ditches, wini-convertible terraces,
individual basins, and waterways.

Estimates are based on the maximum acreages that can be
treated and on which conservation practices can be applied
either by machine work or by hand labor.

There are approximately 24,760 acres to be treated in Two
Meetings and Pindars River watersheds. Approximately 65%

of the land is on sloges between 5° (8.6%) and 25° (46.6%).
It is estimated that 17,718 acres of this area will require

soil conservation treatmen*s to reduce soil erosion.

Yardage calculation$ indicate that approximately 9.1 million
cubic yards of earth has to be moved to construct the soil
conservation systems. Of the total cubic yards to be moved,
approximately 9.0 million will be moved by machine at a

cost of J$0.28 per cubic yard, and 2.2 million by hand labor
at J$1.33 per cubic yard. Hand labor requirements will create
nearly 600,000 man days (m/d) of employment over the project's
life and will be undertaken when possible during the dry
season so as not to compete with labor requirements during
crop production periods.

Efforts have been made to maximize the hand labor component

in view of a GOJ interest in providing employment through

this project. Several other factors weighed in that decision:
(a) the cost element--manual labor is more expensive;

(b) the time element--machine work will go faster; (c) the
labor availability and management elements--labor is in
relatively scarce supply considering the number of laborers
needed; (d) the production element--the need is to treat

the land quickly and put it back into production.

Experience gained by the Soil Conservation Unit during the
past few years was used in determining yvardage, man days
required, equipment needs, and cost estimates. Soil depth
and slope were used as the criteris in choosing soil conserva-
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tion treatments. The acres to be treated by each of the
specific treatments are summarized in Appendix 2. This
appendix also indicates the cost of each of the different
s0il conservation treatments.

Differences in cost estimates for earth moved by machinery
as compared to earth moved by hand labor are very significant.
Earth to be moved by machine, estimated at 6,963,840 cubic
vards at J$0.28/§d, costs J$1,949,875 as compared to earth
moved by hand labor, which would cost J$2,890,692 for
2,173,453 cubic yards at J$1.33 per yard. This is almost

a million dollars more, for less than one-third the yardage
proposed to be moved by machinery. However, because of

the large amount of steep land, only hand labor can be used
on slopes above 30° to construct ditches and waterways:

and to follow up the work done by machinery, that is, to
"clean up" the terracing work established by machinery.

IMPLEMENTATIOR

Preparatory Activities

After a comprehensive publicity campaign, the soil conserva-
tion staff of the project area should undertake the following
preparatory work:

(2) Determine the priority areas or subwatershedsl/
for implementation and eventually work out a yearly plan.

(b) Conduct a reconnaissance survey from existing
air photos and field checks to determine requirements for
taking care of water runoff from the soil conservation projects
and from the roads in the priority areas.

(¢) Together with extension officers, interview
farmers on conservation and crop needs, and on labor supply
and availability.

(d) Do farm planning to include soil conservation
practices and crop planning, and set up small demonstration
plots at the watersheds.

The soil conservation staff in the field should always atiempt
to treat relatively large and contiguous areas as one block,
for efficiency's sake.

l/The UNDP/FAO project produced maps on subwatersheds and
identified two pilot areas.
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Layout and staking

Layout and staking of land treatments, waterways, and farm
roads should be done continuously from farm to farm and

must always be shead of the tractor and farmers' work groups.
The layout and staking work is particularly important, as

it controls and streamlines the operation of the soil conserva-
tion activicies.

A survey crew should on the average stalke out at least 1.0
acre a day.

No construction work should be carried out without staking
on the ground, to ensure the quality of the work.

Congtruction and Supervision

Machine Work

About 11,760 acres will be treated for various
conservation measures by machine. The total soil to be
moved by hand and machinery, including waterways and cisterns,
is estimated at 9,137,293 cubic yards. The consultant on
equipment has calculated that with eight tractors working
about 3,000 hours per machine annually, 6.96 wmillion cubic
yards could be excavated so that terraces and o.her treat-~
ments could be constructed on the approximately 11,760 acres
during the four-year period. This would leave a balance of
2,173,453 cubic yards to be excavated by manual labor. Each
tractor should work 12 hours a day, 6 days a week over an
average 9-month period to account for the rainy seasons,
wit. two operators for a machine, each working a 6-hour shift.

The supervision work, cherefore, should also be 12 hours in

two shifts a day for each of the eight machines. Two headmen
for each machine should be sufficient. They should be equipped
with hand levels. The team's field assistant, while proceeding
to stake out other land, should come back from time to time

to help check final gradients. The output per day per machine
should be 1.0 to 1.5 acre on the average. Only a skeleton
supervisory staff will be needed on the sixth day if the

work is staked zhead of time.

Hand Construction

Manual labor will be used for treating about &,000
acres of land totaling 2,173,453 cubic vards of dirt. Assuming
one man in one day could cut and £ill four cubic yards, a
total of 543,363 man days are needed in the four-year project
period, averaging 566 men per day working in the two water-
sheds for 240 days per year.
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The finishing cad riser protection (grass planting) work for
machine-built treatments is estimated at i total of 93,295

man days. This will need another 97 men 1/ per day. Including
this, the grand total for soil conservation is 663 wen needed
daily on a 240-day basis. Most of the hsnd labor will work

a 5-day week, but jobs will be laid out so that payment is
based on work accomplished.

For supervision of manual construction work, one headman looks
after 24 to 28 persons. Twenty-four headmen frcm 12 manual
work teams could supervise 570 to 670 persons.

Where possible, the manual labor required for these activities
will come from residents of the region. In particular, the
farmer whose land is being treated will be given the
opportunity to work on his land and be paid a minimum wage.
This will provide the farmer with an alternate source of
income while his land is out of production.

It is also possible.to offer the farmer the option of carrying
out the treatment without the use of machinery; that is,

the surveyors can survey and stake his land, and then agree

on the treatments to be undertaken, on the amount of earth

to be moved, and on a cash reimbursement per cubic yard of
earth moved. Several variations of this scenario are possible,
including a combination of machinery and manual labor. The
point is, a fixed amount reimbursement approach is feasible,
it gives the farmer an opportunity to carry out and be paid
for all or a portion of the soil conservation measures, and
also puts a ceiling on reimbursements to keep costs down.

Machine and UWorker Arrangements

The working sequence of the machines should be planned
sufficiently in advance of the real operation to maximize

the use of the machines. Access roads should be cut before
the actual implementation of the conservation work. The
farmers in the proposed treatment area should agree on the
schedule of the operation ard they should be well organized

to do manual work. If laborers are brought from other sources,
as the case may be, transportation or camp facilities should
be provided.

Period of Implementation

The project is planned for foul years. pius six months pre-
project for planning and training.

y This figure can be reduced to avcut 30 min per day if
hand rollers and seeding machines are used.
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Incentives for the Staff

The staff recruited for the project, including all £isld
ataff, should be ﬁivan incentives. Since the success of
the grojecc will depend chiefly on staff morale, they
should be offered such incentives as:

An increased salary or upward reclassification
Permanent employment status

Pay for overtime work

Spacial allowances

A lump-sum annual bonus based on performance
Housing

Compensatory time off

MAINTENANCE OF CONSERVATION WORK

It cannot be overemphasized that maintenance work should be
properly sustained after land treatments are completed.

The first two years are critical, especially during rainy

geasors. Thereafter, the soils are wore settled and

maintenance is much easier. Failures of soil conservation efforts
in other countries and in Jamaica have seldom been due to
inadequate design or construction; they have come from poor
maintenance and negligence.

The Government will organize special inspection teams to
oversee maintenance work. During construction, riser
compaction and stabilization will have to be emphasized. The
techniques of using soil-binding chemicals and hydro-seeding

on terrace risers should be ful%y developed to keep maintenance
work to a minimum.

One lesson from other countries' experience is that terraces
being intensively cultivated are usually maintained maintained
much better than those left fallow for a period of time. With
crops on the .terraces, the farmer sees them frequently and

he tends to detect and repair small breaks as socon as they
occur, not waiting until serious damage occurs. This tendency
should be taken into serious consideration when cropping
systems or farm plans are developed.

Loans will be made available during the first two years to
provide for necessary maintenance. Of the actual costs of

the socil conservation treatments, 25% will ever._ually be paid
by the farmer. Any necessary loans for maintenance work during
the first two years should be added to that for eventual
repayment.
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INSTITUTIONAL REQUIREMENTS

Soil Congervation Unic

In 1973 the Soil Conservation Unit was established in the
Min Ag under the Agricultural Engineering Division.
According to its 1976 annual report, the unit has 87
positions, of which the following 66 have been filled:

1 Chief soil conservation offlicer
3 Professional ataff

22 Subprofessional staff

40 Headmen

However, the unit must be greatly expanded to :avry out
increased responsibilities. The accent will be on the
following:

(2) Training: The proposed Integrated Rural Develop-
ment project will assist in bullding up the Soll lonservation
Unit by offering training both in-country and abroad, and
by recruiting more professional staff, particularly in the
following fields:

Soil conservation engineers: small structures
Agricultural economists: land use and soil conscrvation
Agricultural engineers: irrigation of sloping land

Soil conservacionists: farm and watershed planning.

(b) The project will help establish a permanent
organization in the Min Ag. The Soil Conservation Unit will
be enlarged and possibly established as a division or depart-
ment in the Min Ag, to carry on work in other watersheds when
this project is completed.

(¢) Since the major portion of the proposed project
is soil conservatiom, the unit will play & key role in
implementing the project's operations.

FPield Offices in the Project Area

In view of the limited number of trained personnel with
experience in soil conservation in the Min " -'s Southern
Region, a soil conservation umit will be ¢ .blished in that
region. This unit will establish two fiel ffices (one in
each watershed) that in turn will direct p. .ject activities.
The unit will be guided by a special committee including
representatives from the Southern Region and from local
institutions. Every effort will be made to involve the local
people in the planning process, including the selection of
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areas to be treated, with considaxation given to farmars'
neads and willingness to participate. The temporary field
cffices will operate only for tha duration of the project,
and then wove to other watersheds.

To carry out a complex task quickly and efficiaently the soil
conservation unit and ite field officer will need 2 large
degree of autonomy. The unit should be self-contained and
responsible for all administrative matters such as payroll,
machinery scheduling, and maintenance,

The fdllowing wain tasks need close supervision ro carry out
this kind of consevvation work:

Farmer interviews

Farm planning

Layout and staking of area to be treated
Supexrvision of construction

Maintenance inspection

Each macaine should be operated in conjunction with a soil
conservation team of eight people, comprised as follows:

1 Soil conservation officer (subprofessional)
1 Fleld assistant (using surveying level)

2 Headmen (one for each shift)

4 Surveying crewmen ‘(chain man, rod wman, etc.)

There should be eight machine teams. For manual work, twelve
teams to supervise abcut 600 manual laborers daily are needed.
Team personnel should be able to supervise both machine and
manual work since both types of work will be carried out in
the same area simultaneously.

Total conserva“ion staff needed for 20 teams are therefore
estimated as follows:

1 Project director (chief soil conservation officer)
2 Senior soil conservation officers (one for each watershed)
20 Soil conservation officers (team leaders)
20 Field assistants
40 Headmen
80 Survey crevwmen (permanent senior laborers)
4 Supporting staff (secretary and clerk)

Staff should be recruited, trained, and assigned specifically
to this project. However, the technical officers of the
Central Soil Conservation Unit will also assist the project
as reguired.

Personnel can be partly drawn from the unit's present staff.
For any new recruits, the project should give priority to
those with previous training.
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TRAINING IN SO1L CONSERVATION

Local Scaff Training

At the beginning of the project, two training courses will
be conducted at Swmithifeld. One will be a four-week
intensive course for soil conservation officers who have
no previous experience. The other will be a two-week
preaceical training course for headmen.

Both types of courses have been conducted since 1971. Lecture
notes arec available and the courses will need little
additional preparation by the trainer.

Farmer Training

Training courses for farmers should be carried out in the
watersheds from time to time, particularly on the following
subjects:

Terrace construction by manual labor

Protection and maintenance of terraces and waterways

Tevrece cultivation (if small machines or tools pulled
bv draft animals are td¢ be introduced) and conserva-
tion farming '

These courses or field days should be conducted after the
staff is trained. They can also be incorporated with other
subjects--for example, farming systems, improved planting
technology, marketing, and agricultural credit.

The goal is to train every farmer in these two wacersheds
in conservation farming. Special training opportunities
shoulc be given to the young people and some of them should
be hired by the project to do part-time work afrer training.

Training Abroad

Two senior conservation officers and several outstanding wsub-
professional conservation officers should receive training
abroad. In addition, fellowships should be given to
professional staff at headquarters who will assist in the
project.

The Min Ag should use this opportunity to establish a soil
conservation organization for similar work in other watersheds.
Therefore, the Ministry should recruit and train a permament
staff for headquarters and for the field, expecting them
eventually to form a solid core fcr the future expanded
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conservation organization.

Fellowships in the following fields are auggaated:il

Soil conservation engineering 18 months
Agricultural economics: land use and

soil conservation A 18 months
Irrigation (sloping land) 18 months
Watershed conservation and farm planning 18 months
Agronomic conservation measures 18 months
Integrated watershed and rural develop-

ment planning 18 months
Soll conservation administration and

legiaslation 6 months
Soil conservation district organization 6 months

TOTAL 120 months or 10 wman years

In addition, short observation tours to other countries should
be organized to observe similar work. Usually a three-month
tour will be ample.

LIGHT EQUIPMENT AND SUPPLY REQUIREMENTS

Each watershed will require a movable field office (Port-a-
Camp) which can be relocated as necessary as work progresses
from one subwatershed to the rext. This unit is a self-
contained, collapsible house/office trailer that can be
transported on a low-boy trailer.

Cost:
2 units @ US $20,000 us $ 30,000
Freight at 157 12,000
Inflation/contingency @ 107 8,000

TOTAL 100,000

liﬁm@unt of total trainfiag will depend on overall project
priorities.
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Surveying equipment needed for planning and implementing
the soil conservation program is estimated as follows:

80 Hand levels Us %110
30 Dumpy levels $200
30 Rods 35
30 Steel tapes 30
30 Soil augers 20
500 Plastic surveying
flags $250
10 Hand-operated rollers $200

10 Shoulder jet-seeders $375
20 Pocket stereuscopes § 15
20 Pocket compasses $ 15
Cost:
Equipment total
Shipping @ 15%
Inflation @ 19%
Contingency &/
 ToTAL

ea For 20 officers, 20
) assistants, and 40 headmen
ea
ea) For 20 teams, one each; the
ea) other 10 for related
ea) activities or for spares
total
eca For 8 machine teams and
LWO spares
ea For seeding risers and
two spares
ea One for each team
ea One for each team
Us § 24,000
3,600
2,400
36,000
ﬁg 8 66,000

a/ For additional equipment--hand tools, etc.



APPENDIX 1. SUMMARY OF TREATMENWTS AND COSTY

al

by machinery= - By hsnd
Total Cubie Gubie Excav Excav Total
Acren Acresn Yds/ae Yarda Cost Acres Yd/ae Yards Cosc yozds
RBench Terraces 4,600 1,995 1,162 4,642,190 45 1,299,813 605 7% 468,270  J% 622.799 5,110,460
Orehard Terraces 1,004 489 425 206,128 57.715 520 &25% 221,000 292,930 427,125
Willeide ditches 0. 761 9 4 3,763 160 §02,080 800, 766
;éé ;éaiﬁgic;hni 10, 76 7.000 153 1,771,000 95,890 328 100 395728 %0438 2,932,808
Pdacﬁréa with
hilletde direhen 1,150 280 250 70,000 19.600 1.070 160 171,200 227,696 241,200
! P raL bf

Waterways (7. sy 68,525 (19,181 ¥/ 146,175 (194.441)= 214,700
Ciaterns  (200) 206, 000 57,680 5.060 6.630 211.000
(dugouca)

TOTALS 17,714 11,760 6,963,640 M 1,930,688 5,958 :.1?3.4535’ 2,696,279 9.137,293

al Heeds 93,295 w/é for finishing work including compacting and grass planting on risera; thac is, 97 =men per
day. That figure can be reduced teo about 10 men per day if hand rollers and seeding machinee are used.

otsl fipiah - inciudes dirc moving, materials, seeding and lanting of grass waterways, and labor,
b/ Nar gaded, Toral comt of,f Laheqoyakervdyfon. s u° ne & ? B of & 4

¢/ Hand labor: 2,173,453 at 4 cu yd/m/d = 543,363 w/d for 4 years, or 115,840 =/df/yr, or 566 =men per day.

{11
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APFENDIX 2 SOIL CONSERVATION TREATMENTS, NUMBER OF ACRES,
COSTS AND LABOR REQUIREMENTS FOR CONSTRUCTION
AND MAINTENANCE ON THE TWO MEETINGS AND
PINDARS WATERSHEDS. (All costs in J§.)

1. BENCH TERRACING COST ESTIMATE
A. Machine Work Cost Estimate

Acres 3995 (1162 cu yds/ac)gl
Cubic yards 4,6&2.190b/

Cash per vard $0.28~

Cost $ 1,299,813

Cost per acre §325.36

B. Hand Labor Cost fstimate

Acres 605
Cubic yards 468.2700/
Cost per yard $1.33~=
Cost $622,799
Cost per acre $1,029.42

Hand Labor éequited 117,067 m/d

C. Labor for final preparation
including vegetation protection
of riser 15 m/d $79.50

-more-

In implementation the slope and soil depth of each
piece of land should be checked and measured and
the treatment determined hy using the Specification
Tables For Soil Conservation Treatmenf (per acre
basis).

US $0.23 equals J50.276. Use J$0.28.

Average used of 4.0 cu yds/man/day at J$5.30 per day
or JS$1.33/cu vd.



ESTIMATED COST PER ACRE
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A. Machine-built 7 .
14 fr wide on 18° slope § 325
Labor final preparation
and grasas planting (15 m/d) 79.50
Stepped waterway - 350
Total cost per acre J$ 754.50
*B. Hand-made
8 ft wide on 24° slope
including riser ’
protection $ 1029
Prefabricated waterway 220
" Total cost per acre $ 1249
< —
2. ORCHARD TERRACING COST ESTIMATE
A. Machine work cost estimate
¢ Acres : 485 (425 cu yd/a
Cubic yards 206,125
Cost per yard K $0.28
Cost : $ 57,715
Cost per acre $ 119
B. HKand labor cost estimate

Acres 520
Cubic yards 221,000
Cost per yard $1.33
Cost $293,930
Cost per acre $565.25
Hand labor required 55,250 m/d

-more-



ESTIMATED COST PER ACRE
_A. Machine-builc

8 £t wide on 20° - 25° slope
- Labor for finishing (10 m/d)

Prefabricated waterway
Total Cost
B. Hand-made

6 ft wide on 25° - 30°
Prefabricated waterway

Total Cost

-

3. HILLSIDE DITCHES AND MINI-CO

$ 119
53

220

$ 392

565
220

TERRACES AND INDIVIDUAL BASIN COST

ESTIMATE

A. Machine Work Cost Estimate

Acres

Cudbic yards
Cost per yard
Cost

Cost per acre

B. Hand Labor Cost Estimate

Acres

Cubic yards
Cost per yard
Cost

Cost per acre

Hand labor required

é/If grass waterways, $650/acre.

7000

1,771,000

$0.28

$495,830
$70.84

3763

602,080

$1.33

$800,766
212.80

150,520 m/d

-more-
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s 7852/

NVERTIBLE

(160 cu yds/ac)



C. Individual Bagins
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Hand labor cost estimate:
Average 400 basains of 6 ft
diameter, average 0.26 cu yds

per basin

Acres 5382 (194 cu yds/ac)
Cubic yards 559,728

Cost per yard $1.33

Cost 8§744,438

Cost per acre $138.32

Hand labor required

139,932 m/d

ESTIMATED COST PER ACRE

A. Hillside Ditches lMini-
Convertible Basin

Machine Built

11 £t wide on 15° sloge

spacing (253 cu yd $70.84
Individual basins 138.32
Labor for Finishing (4 m/d) 21.20
Prefabricated Waterway 220.00

Total Cost $450.36§/

B. Hillside Ditches-Basins

6 fr wide on 22° - 25°

slope, spacing 37 ft

(160 cu yd) $212.00
Prefabricated waterway 220.00
Individual Basins 138.32

Total Cost $571.322/

al If grass waterways, $315.36/acre.

b/
T 1f grass waterways, $435.32/acre.
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4., HILLSIDES DITCHES FOR PERMANENT
PASTURE COST ESTIMATE

A. Machine Work Cost Estimate

Acres 280
Cubic yards 70,000
Cost per yard $0.28
Cost $19,600
Cost per acre $70.00

B. Hand Labor Cost Estimate

Acres 1070
Cubic yards 171,200
Cost per yard $1.33
Cost $§227,696
Hand labor required 42,800 m/d

ESTIMATED COST PER ACRE

A. Machine-built

11 ft wide on 15° slope

spacing 38 ft 70.00
Labor for finishing

(4 m/d) 21.20
Prefabricated waterway 220.00

Total Cost $311.20 2/

Hand-made

6 ft wide on 22° - 25°
slope, spacing 37 ft $§213.00
Prefabricated waterway 220.00

$433.00

a/ 1f grass waterways, $176.20/ac
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5. WATERWAYS &/

A. Machine work cost estimate to
conatruct waterways

Cubic yards

(6' x 1' x Total L.F.) 68,525
Cost per yard $0 28
Cost $19,187
Cost per acre (17,718) $1.08

B. Hand labor cost estimate to
conatruct waterways

Cubic yards 146,175
Cost per yard $1.33
Cost 194,413
Cost per acre (17,718) $11.00
Hand labor required 36,544 m/d

C. Stepped Waterway
(concrete block structures)

Estimated cost per acre $350

D. Prefabricated Waterway
(high velocity concretzs channel)

Estimated cost per acre $220 b/
E. Grassed Waterway o b/
(on slopes below 9°) $85 =

a/
T Weighted cost of waterways for the 17,718 acres is
J$142.90/ac.

Including material and dirt moving cost.



WATER CATCHMENTS

Machine wiork cost estimate

Rumber

Size 30 ft x 75 ft x 10 ft
deep sloped 4:1 at on~
end

Cubic yards per catchmenc
Cubic yards

Cost per yard

Cost \

Cost per catchment

Hand labor cost egtimat:

Number

Cabic yards per catchment
Cubic yards

Cost per yard

Cost

Cost per catchment

Hand labor required

TOTAL ESTIMATED COST OF CATCHMENTS

Lining Material

Machine work

Hand labo:r
Total Cost

Co«t per catchuent

200

1030
206,000
$0.28
§57,680
$288.40

200

5000
31.33
$6650

$33.25

1250

$10,000
57,680

6,650

374,330
$371.65

K 24

m/d
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7. LABOR REQUIREMENTS FOR ANNUAL MAINTENANCE

; o . ANNUAL
SOIL CONSERVATION TOTAL  MAINT. TOTAL |
TREATMENT ACRES M/D TABOR (M/D)
Bench Terraces 4600 20 &/ 92,000
Orchard Terraces 1005 4 4,020
Hillside Ditches

and basins 10763 4 43,052
Pastures with Hill-
gside Dicches 1350 4 5,400
Catchments (200) -- A 800
TOTAL 17718 145,272
a/

" Including waterways. This can be reduced g-eatly
if compacting and seeding of risers are well done.



APPENDIX 3. SPECIFICATIONS AND AFPPLICATIONS OF SIX CONSERVATION TREATMENTS

Specifications Applicetionse
Kind .
Width of Length Horizontal Reverce Riser Land V.1, _1_f Auliliary
Bench © Crade Crade Slope Slope or Spacing Treatments 2/
(Flat Part)
' 1. Bench Terracco .
a. Hand mede 2.5~5.2 m <100 m 14 535" 0.75:1 7°-25° S x Wb -
(81-174) (¢330') (12-47%)  100-5 x .75
" b, Machine built 3.4-8.2 m <100 m 1 5¢ 181 7°-20° SxYb -
(11v=27") (<130') (12-36%) 100 -S x 1
2. Hilleide ditches 1,81 ¢100 m 14 107 0,751 < 25°  aS+b Contour planting
“ i , ! an
(6') (¢3301) (74) Silehing ®
, Cover cropping
3. Individual basino 1.5-2.1m 1.5-2.1m - 105 0.75 1 < 25° Planting Hillside ditches
(5'-1*) (5'-7*) (<472%) distance  Orchard terraces
of crons Mulching
1 CTo%RT . <
Cover croppiug
Contour planting
4. Crchamd ter:acos 1.8-2,5 m <100 m 15 B-105% 0.75:%  25°-30° *ém Grass cover
(6._8|) (<330|) (1‘7_55‘.;:) (:20.) Individual basins
along slope
5. Mini-convertible Jd4n <100 m 19 565 131 7°-20°° aS+d Grass cover
torraces (11%) (<330°) (12-363 individual basins
Mulching
6. Hexegono
a. Terraccs and 3.4 m <100 m % 505 11 7°-20° 26 Grass cover
operation routas (11+) (<330') (12-364%) (z20?) .Individual basins
. alors slepe ‘
b. Enveloped or 3.4m <T° 5% 1:1  7°-20° - Grass or marling
branch road (11°) (<127 {12-36%) Cross drains

4/ V.I. is verticle interval between two succeeding terraces that determines space.

2/ To be applied mostly in between the terraces or on basin surfaces.

9z A

B /14



APPENDIX 4.

, % BENCH TERRACES

ROOT CROPS
{ with contims mounds }-

/.

VEGETABLES
(wAth ) £

2 HILLSIDE OITCHES

" PINEAPPLE
(with contour close plcntmg
and mulchmg)

mulching
18 B
(GIT)“- Lo S
3. INDIVIDUAL BASINS . _ Hiaside Oitch
BANANA " cover crops
. (with cover crops aond _ \

hilside ditches)

[}
11.8m=
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CROSS SECTIONAL VIEWS OF SIX MAJOR LAND TREATMENTS

'8, MINI-CONVERTIBLE TERRACES

3.4mor
Nt terrace
FRUIT or FOOD TREES™ —~- -~ .
{ planted ¢n mdwudual .
basins with mukching)
ROOT CROPS L
o ¥ '\

continuos mounds) .
or VEGETAELES ..

Orgnal ground
surface

(wi

Grass or

N 1.5m
Uett)r - . . ST
4. ORCHARD TERRACES - - ‘"P
TERRACE\/ \
grads cover
CITRUS \ :
(with grass on j

sloping lands) N

—Basin

{r¢e)?
21m

6. HEXAGONS

UNIT_HEXAGGN _farm branch road
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APPENDIX 5, MAJOR TYPES OF WATERWAYS: THEIR USES AND LIMITS 1/

Type Shape Channel Velocity Slope
‘Protection Limit Lindt

1. Grassed Parabolic By grass " 1.8 m/sec <119 (20%)
Watervay . {6%/sec)

2. Grassed Parabolic By zrass and 1.8 m/sec Between
waterway with concrete or (6'/sec  two struc-
drop structures masonry tures: 3%,

structures overall
glope
. <11™ (20%)

3. Ballasted Parabolic By stones or 3 m/sec <15° (262)

waterway by stones and (10'/sec '
* wice mesh o

4, Prefabricated
concrete -
waterway - .

a. Parabolic Parabolic By concrete - 220° (36%)
waterway structures and
grass :
b. V-notch 90° V-notch By concrete - >20° (362
chute " structures and
grass

5. Stepped Parabolic By gfass and Cn grass Overall

waterway and concrete or gart: sloge
rectangular masonry drops 1.8 m/sec <20~ (36%)
(5'/sec

6. Waterway and Parabolic By <rass and 3 m/sec <8% (14%2)
road ditch stcue baliast- (10'/sec
complex ing :

7. Foot-path and Trapezoid ' By concrete - >20° (36%)
chute complex or or masonry

’ rectangular structure

K 28

Uses-.

193

For new watexway
or uniform sloped

depression

For discontinuous .

type of channel

Where stones are

avallable

A stilling basin

is usually needed

at the end

Wherz2 rainfalls

are frequent and

flows constant

Same as above
and on very
gteep slopes

For 4-wheel
mechanization &

in the middle of

bench terraces

For tractor
crossing & 4-
wneel mechani-
zation

For paths on

small farms & on

very steep slopes

These limits are approximations for general refcrence. In practice, the volume
and velocity of runoff and site conditions should all be taken into consideration
for determining the type-of ‘waterway needed.
handle a few hectares of runoff.

Most of these types of waterways
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APPENDIX 5. MAJOR TYPES OF WATERWAYS: Sectional.views

Sectional views; stilling basinas not ahown
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THE REFCRESTATION PROGRAM
A Proposal for Forestry Development on Private Lands

A sgpecial socio-economic survey of the areas earmarked for forestry
should be undertaken before project implementation to identify

the tenure, distribution by area, and owne. response. This informa-
tion will be important in the =lanning for forestation activities,
particularly with regpect to land acquisition, resettlement, transport,
and nursery needs.

Arising out of the survey will be an indication of:

. (a) The area(s) to bhe purchased by government either
outright or by deferred payment. This would
include critical areas for protection of soil and
water resources, arcas actually offered for sale,
and those sites purchased to straighten existing
boundaries or for resettlement.

(b) Privately owned axreas to be reforested. Land owners
who ‘do not wish to sell land to government will be
encouraged to tiaxke part in the reforestation scheme

‘by a vigorous extension program supported by grants/
subsidies and loans.

Loans/Grants/Subsidies: Technical advice, seedlings,
training. A grant or loan of up
to 40% of the agreed planting cost.

Tax Exemption: Land tax exemption on all land
developed in forest plantations.

Within the area delineated by the survey and planned'for forestry
development, the government will contract with private land owners
to purchase the forest crop at maturity at prices to ke agreed on
at signing. These prices are likely to be 50% of the value of the
crop at current market rate.
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It would be illegal to cut any trees planted in the project area
without the approval of the ' .cershed Authority to be set up. A

cash incentive amounting to approximately 5% of the cost of establishing
an acre of plantations will be offered to those land owners who join
the scheme within six months of its announcement and opexation.

Since there are already substantial acreages of Government-owned forest
plantations, the added plantations will provide scope for the establish-
ment of one or more wood-based industries--sawmilling and/or particle
board., Particle boara production is recommended because of a shortex
gestation period and technical and economic feasibility.
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ESTIMATED COST PER ACRE FOR REFORESTATION &/

ESTABLISHMENT
Labor:
Clearing land Js 65 )
Digging holes M ) b/
Carrying seedlings 20 ) 38 m/4d ~
Planting seedlings a1 )
Weeding first year 53 )
Materials: Seedlings 34
Transport: Seedlings from nursery
to asite 7
TOTAL ' J$ 244
MAINTENANCE
Labor:
Weeding second year J$ 53 ) 20 m/d
Weeding third year 53 )
Pruning sixth year i 21
Thinning eighth year &/ 70
TOTAL J$197
a/ Based on 680 pine trees per acre
b/ Labor at C$5.30 per day

&/ For lumber only; thinning not needed for pulp.



FORESTRY SUB~PROJECT

COSTsS (J$000)

Year
1 2 3 4 5
GQJ
Survey & Studies
tand Acquisition & 100 100 100 - -
Private Subsidiest/ - 120 120 160 -
Maintenance of reforest-
ed public land - 55 110 110 55
Sub~total
AID
Forestation =~ public 250 250 250 - -
Porestation ~ private - 150 150 200 -
Sub-total
Sub~total
" Inflation at 20%
TOTAL COSTS
ACREAGE
Year
1 2 4 5
Public lands 1000 1000 - -
Private lands - 600 800 =

TOTAL ACRES

a/ At $100/acre
At $200/acre

(o2
l\i

L 4

Total

50
300
400

330
J$1l,080

750
500

J$1,250
J$2, 330
460

J$2,790

Total
3,000

2,000

5,000
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ENGINEERING WORKS PROGRAM

INTRODUCTION

The engineering works requirements are based on recomiendations
of the UNDP/FAO report, which focused on the most urgently
needed erosion control measures and new road construction to
increase agricultural production,

GENERAL REQUIREMENTS

The project consists of the improvement and development of two
pilot areas and of those structures of an urgent nature needed

in the remainder of the two watersheds. In general the work
will consist of improving existing facilities as well as develop-
ing hillside areas for improved and increased agricultural
production. To accomplish the overall objective, it will

be necessary to construct a few secondary roads and to improve
others. There will also te a requirement for the extension,
improvement, and, in some 1ireas, the development of stream
contiol facilities, crossc -ains, and ditches.

ROAD AND BRIDGE CONSTRUCT1ON.

All road and bridge construction will be under the direction
of the Min PW. The design and supervision of construction
and repair will be this azency's responsibility. The design
and specifications for this work will be in accordance with
the standards used by the Min PW. The new .vad construction
will be of the type of secondary road the Min PW is now
construvsting and it is expected to be surfaced with one inch
of asphalt and chips to prevent rapid deterioration in rough
terrain. Other roads that will be scheduled for repair
and/or improvement involve resurfacing with improved drainage
in heavy traffic areas, improving maintenance, £filling potholes,
and otherwise being made suitable for vehicular traffic.
Culverts, retaining walls, bridges, and other structures
direcily associated with the maintenance of a viable road net
will come under the responsible supervision of the Min PW.

The following tables summarize the road density and erosion
findings.
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ROAD DENSITY: PINDARS RIVER WATERSHED

Kind of road Subwatershed Total watershed
Main road 2.80 mi 22.95 mi
Secondary roads 4.73 mi 47.79 mi
Tracks 23.91 mi 142.09 mi

Total length 31.44 mi 212.83 mi
Density main & secondary 2.1l mi/mi? 2.36 mi/mi?
Density all roads 8.83 mi/mi? 7.10 mi/mi2
Notes:

The road density (main roads plus secondary roads) of the
watershed is high when compared to the national €figure of

1.6 mi/mi2, Adding the density of tracks, it becomes extremely
high.

While the main roads are mostly in good shape except for a
portion in the gsubwatershed near Reckford and at Crofts Hill,
the secondary roads have much more serious erosiosn problems
due to poor sites or lack of maintenance. Many se~ondary
roads at the eastern portion of the watershed near Kentigh
are unmotorable at.present.

Track erosion is very serious, especially near Reckford. Many
tracks become deep gullies on even gentle slopes because of
soil types and the action of hooves of donkeys.

Conservative estimations of erosion rates are shown below.

ESTIMATION OF RATES OF ROAD EROSION IN PINDARS RIVER WATERSHED

Average angual erosion_

Kind of road Mileage per mi (yd?) Total (yd?) Remarks
Main roads 22.95 40 918.0 Mostly stabilized
- - and good surface
Secondary roads 47.79 100 4,779.0 Most road surfaces
are not protected
Tracks ) 142.09 160 22,734 .4 Av, erosion 1.5 in/

TOTAL 212.83 28,431.4
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ROAD DENSITY: TWO MEETINGS WATERSHED

Kind of Road Subwatershed Total watexrshed
Main road 7.48 mi 24,90 mi
Secondary road 8.09 wi 40.26 mi
Major tracks 7.40 mi 54.86 mi

TOTAL 22.97 mi 102.02 mi.
Density main and 9 9
secondary roads 4.94 mi/mi : 4.17 wmi/mi”
Density all roads 7.29 mi/mi2 7.63 mi/mi2

The road density in this watershe” is very high, especially
in the pilot subwatershed wheie density of main and
secondary roads is 4.94 mi/mi

The stability and condition of the main roads ic generally
good. The problem is sheet erosion from the bare cut banks.
The critical section is from the Water Ireatment Plant to
the village of Méravia where many unstabilized banks and
slips were observed. The work of scraping vegetation along
road banks and ditches has created more harm than good.

The parochial, feeder or Parish Council roads are mostly
poorly constructed and maintained, causing considerable
erosion, especially those roads at Pattoo Gully in the pilot
subwatershed and those near Bronte and Bullocks. Road
gradients are steep, drainage systems lacking, bank slips
common. Generally speaking, roads north of Yankee River have
fewer problems.

The most serious erosion observed is on tracks. They ar-
the source of quick and highly silt-laden runoff tc the
streams during heavy showers. Many of them are located up
and down slopes. Over decades of trampling by people and
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animals, these tracks have become gullies. Abandoned tracks
have always been found here and there within a short distance

of the new ones.

ESTIMATION OF RATES OF ROAD EROSION IN TWO MEETINGS WATERSHED

Average annual erosion

Rind of road Mileage p?;d§§1e %§3§§
Main road 24.90 40 996.0
Secondary road 40.26 100 4,026.0
Tracks 54.86 160 8,777.6
TOTAL 120.02 13,799.6

Remarks
Mostly stabilized
and good surface

Most road surfaces
are not protected

Average erosion
1.5 in/year

Two road erosion surveys were carried out in Two Meetings -
watershed, the first in June-July 1973 covering the pilot
subwatershed 2A and the second in December 1974 in the
remaining watershed area. There are a total of 168 places
in need of improvement of protection; 53 in the pilot water-

shed and 115 in the remaining area.

FLOOD AND EROSION CONTROL STRUCTURES

The control of flood waters and erosion as well as the
extension, elimination or rehabilitation of tracks will be
under the direction of Min ag. This agency will be responsible
for the construction of these projects through all phases of

the work. The design and specifications used on the

construction of these works will be those provided by the
Ministry and approved by AID. The type of structures that
will be constructed in this phase of the work includes
improvement of channels, construction of drops to retard the
flow of water; these will be both earth and masonry structures,
ripraping of banks, construction of chutes, as well as the
buildirg of ditches and drains. Within certain areas of the
projects sedimentation control may be a requirement in some

of the larger streams. To accomplish this it may be necessary
to build at designated locations check dams either of the rock-
fill or masonry variety, depending on the height required,

the fiow and the width of the stream.



STREAM EROSION

PINDARS
Streams Erosion class
Pilot area
Bull Head River 1
Junction Bull Head and
Pindars River area and
tributaries 2.5
Pindar River-South and
SW section 2
Black and Crawle Rivers 2.5
Pindar River-East and
South sections 3.5
Juan De Bolas River . 3
Back River 3

M6

Description

Inciplient erosion

Between accelerated
and severe erosion

Severe erosion

Between accelerated
and severe erosion

Severe to very
severe erosion

Severe erosionn

Severe erosion

TWO MEETINGS: CAVE RIVER/PATTCO GULLY SUBWATERSHED CONLY

Streams Sub-divisions

Cave River Upper Main
Air Strip Branch
Lower Main

Pattoo Gully Main
Branch

Erosion class Description

Incipient erosion
Incipient erosion
Accelerated erosion

.avere erosion
Accz2lerated erosion

Erosion at Pattoo Gully where the Water Treatment Plan is

located is particularly serious.

Streambank Erosion and Sediments

Stream cuttings have been found in many subwvatersheds. How-
ever, their size is rather limited and the damage can be
controlled. Besides those old cuttings which are more or



less scabilized at the present, five active cuttings were
noted. They are located at Two Meetings, lower Cave Main
and upper Yankee.

Heavy silt and boulders have been a continuous threat to the
Water Treatment Plant. The source of these sediments waz
identified as being Pattoo Gully proper. The watershed of
Pattoo Gully is very badly eroded and its channel gradient

is very steep--80 ft. pnr 1,000 ft. During the rainy season,
the Treatment Plant has to stop pumping many times because of
heavy silt-laden water and chaﬁing of the intake., For
instance, a total stoppage of 302 h or an approximate loss

of 9 million gal of water occurred in 1973 for this reason.

It has also been found that a large quantity of bie “oulders
of 3 to 4 fr. diameter is pregentl, £illing in a ¢ .cion of
the channel just below the dam of the Trearment P.ant.

These boulders may have originated from Pattoo Gully and
may have been flushed out when the sluicegate of :he dam
was lifted during flood time. The continucus moving of the
boulders downstream would not only cause bank cuttings

along the channel but also endanger the proposed new
installations at Two Meetings.

Landslides and CGullies

There are not many serious landslides in the watershed. Two
small landslips at the western part of the pilot subwater-
shed in the yellow limestone area were observed. These are
slips due to imprcver drainage from the cultivated fields
above. Each slip could be improved and stabilized by a
diversion ditch at the head to divert the runcff to protected
waterways. A third slide which is a bank slip at the stream-
head close to the airfield was also Iinspected. Bananas were
grown in the streambed and the streamflow has been ‘obstructed
and deflected causing bank slides. Cultivation should be
corre :ted in the first instance. If the streambank is
protected by structures, slides like this could be gradually
stabilized or prevented.

The Cost Estimate

The cost esti@ates.prepared for construction of tha Structures
under the engineering phase of this project cover only the

two designated pilot areas in detail and only those other
structures, lying outside the pilot areas, that were considered
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to urgently need improvement. Any other structures that will
be required outside the pilot aress will have to be included
in another paper before these areas can be prepared for
rehabilitation. The cost estimates presented hereln are
based uvpon preliminary surveys made several years ago.
Since that tiwe heavy rains saccompanied by flooding has
visited this area and as a consequence it well may be that
when the implementing survey is made, ft will be found that
riorities have changed and some reallocation of funds may
e required. '

New Road Construction Standards

These are secondary roads and will have a twenty foot wi lth
to the ditch edges. The road surface is to be twelve (1)
foot wide and the shoulders are Four (4) foot wide. The
subbase ie designed to be six inches thick and the base
course 1s also six inches thick. The subvase and base
~courses extend to the edge of the shoulders. There are three
__separate processes in laying the surfact. The first course
is a primer (sealing) course and this is followed by a
5/8 inch asphalt slurry course using asphalt and stone chips.
The final course is a 3/8 inch slurry using asphalt and a
fine grade of stone chips.

Considering the area in which these roads are being constructed
this type construction should make for a good road if regular
annual maintenance is provided.

Road Reconstruction Standards

The other three types of road rehabilitation called for iu
the cost estimate are all substantially the same. Some will
have asphalt surfacing while other will not. However, in all
cases there will be a requirement to first £ill rhe pot
holes, clean the ditches and provide for cross drainage.
These operations will be followed by grading (shaping),
resurfacing with aggregate, rolling (compacting), watering,
and finally putting on the specified finish course--in some
cases asphalt. The specifications for this type of road
reconstruvction are adequate for conditions in Jamaica.



Road C@iuqucciond’
New roada

Resurfacing and drainage

Shaping and drainage
Rehabilitation

_ Retaining walluﬁ/

Draina al
Side?
Crosaa

Tracks
Reloeacion
Treatment

Stream Control
Roekfill check damsa
Magonary cheek dawa
Chutes
Earthern waterways

Bridgaaﬁl

River embankment

Filter beda and gabionsa

af Carried out by Min PW;

i

/ HNew roads

ol

ENGINEERING WORKS SUMMARY

Pindara
Cogt Unit Ho, Units Total Cost
J% 45
20009 5.3 ut. 477000
45000 5.12 230400
12000 A0 | 51600
56000 2.2 145200
40 97 yda 156400
4.5 5000 LF 27000
6 810 4820
2 1950 yda 38400
8.6 1950 16790
2.35 581 ecu.yds. 1395
246,41 36 8754
12.59 275 3462
8.7 $,.5080 47850
1 10000
725 cu.yds. 555
Subtoial 1065096

all others by Min Ag
b/ Cegt shared 75:25 by AID:GOJ

R o T
e. <) oTa -3 4

3%

1.9 =i 171000
3.2 144000
1.0 24000
31 yda 6800
3,520 yds 47250
750 4462
2,283 yda L5356
8,490 73099
1.200 cu.yds. 2820
2 3520
350 4407
L, 418 38410
i 30600
870 fc. 235717
577911

Infiacion (10%)

TOTAL

Say: J$1 8 sillien

°u

Toral Arca
(] ota

648000
374400

15600
145200

23200

74250
9282

8466
89889

4215
12274
7859
86240

23377
1643007

164301

2t

180730827

=
L
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Note

The unit cost figures and cost estimates for the
engineering features shown on Tables AA4.3.1 and AAG.3.2
of the UNDP/FAO report have been modified somewhat for the
following reasons (all figures in J$):

(1) The costing shown on these tables was derived from
prelininary surveys. The quantities and costs shown are
therefore order of magnitude estimates and for this reason
cost estimates have been rounded off for the most part,

(2) The cost estimates for the road construction have
been compared briefly with the ongoing prices now being used
in the Public Works Department and for the most part have
been accepted. The only substantial change was in the unit
cost for road shaping. While FAO used $9300 per mile it is
believed that a unit cost of $12000 per mile for che type of
terrain in the subject area is more realistic.

(3) The cost estimates related to soil erosion, flood
control, etc. were not changed since the Ministry of -
Agriculture official considered the work t¢ be performed
to be adequate for this phase of the work. The unit costs
shown appear to be within reason except the wnit cost for
Earth Embankment Construction. This cost was raised from

go cents to 60 cents and the cost of this item raised to
555.

(4) It will be noted that the bridge construction
estimate has been raised to $30000. Normally a bridge of
this type could perhaps now be built for about $10000. How-
ever, this is rough terrain, construction materials, such as
sand, may be difficult to get as well as the difficulty and
expense of rerouting of traffic. Moreover, since the original
estimate was made up there has been serious flooding in the
area so that it is quite possible that other bridge repairs
may have to be made. It was, therefore, desirable to
increase this estimate to $30000.
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CONSTRUCTION EQUIPMENT AND MACHINERY REQUIREMENTS

ER E». a

The two watersheds are estimated to encompass 29,189 acres;

of this total, 17,718 will be subject to bench terracing,
orchard terracing, and hillside ditching for permanent pasture
and individuval basins. The project's machine work is expected
to bring 4,429 acres a year into readiness foxr finishing by
manual work. .

The soil appears to be a red sandy clay with very few small
rocks. Some of the hillsides have brush and a few trees.

These steep hillsides and slopes seem to be excellent for a
soil conservation project utilizing bench terracing. Jamaicans
have in the past done soil conservation work in areas similar
to this district--though on a slower scale for lack of proper
equipment; their capability fcr the work proposed has thus

been demonstrated. ‘

EQUIPMENT

As the hillsides are steep, only track-equipped tractors with
bulldozers and front-end loaders are recommended; rubber-tired
(wheeled) tractors are not recommended. Crawler tractors in
the 75 to 140 HP range are suitable.

Most of the heavy excavation should be done with bulldozers
and front-end loaders. HNo heavy strain on theequipment will
be incurred, just normal wear and tecr; the equipment should
outlast the project.

The GOJ suggested using or renting equipment already on the
island. This possibility exists at the beginning of the
project_when only a few pieces of machinery will be recguired.
However, machinery of the necessary quantity and of the
correct specifications is not widely available in the public
or private sectors.

PROCUREMERNT

Basic equipment recommended will be purchased competitively

with special emphasis to be placed on available maintgﬁﬁﬁﬁﬁr
canabilities oi manufacturers' representafive 1n Jamalcd.




N3

Out of the project budget's US$111,338 for spare parts, a
US$50,000 letter of'credit with Caterpillar Tractor Company
should be reserved for tractor parts.

Maintenance equipment is essential and should be purchased at
the same time the machinery is ordered.

WORK SCHEDULE

Considering Jamaica's annual climatic conditions and hours of
daylight, it is recommended that the machinery can operate

- 6 days per week or about 288 work days per year. The machines
should work 12 hours per day. 'Iwo operators should be assigned
to each machine, each working a 6-hour shift: as it is warm

in Jamaica, an operator will tire rapidly after 6 hours. Hourly
work of this type has been carried out with success in other
countriaes under similar conditions; the more hours you work

the machine, the more production is accomplished at lower cost.

Terracing excavation is an ideal dirt-moving project if the
machines are well maintained according to manufacturer's
recommendatiomy hence, they should operate approximately

8000 hours with only an engine overhaul. That means only one
engine overhaul to each machine in the four-year project. After
the four years each machine should have a general overhaul and
be put into good condition for any new project assigned by

the Soil Conservation Unit.

TECHNICAL ASSISTANCE

It is recommended that one technical assistance maintenance
advisor be employed for this project for & to 12 months. A
Jamaican counterpart assigned by the Soil Conservaticn Unit
should work with the advisor full-time and be ready to carry on
the maintenance program on his own. Together, they will set up
a training program for operation, maintenance, and repair of
equipment; safety of operators and machinery; and record systems
and parts usage records. It will be important to train backup
operators beyond the two-per-machine, double-shift program
suggested above, to cover operator absences due to illness,
accident, or vacation. At least one extra operator for each
four machines would reduce the loss of production time of an
expensive machine.

Many qualified Jamaican operators are now available due to

curtailed construction work. Hiring experienced operators at
the start would be a great asset to the project. It has been
the pattern in similar work that one is likely to achieve the
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productivity the machines are designed for if an experienced
operator is paid a good salary to encourage him to remain with
the project and with his machine.

REPAIR FACILITIES

Rural areas of Jamaica have very few repair shops for any type

of heavy equipment. For this project to function properly, it
must have good field repair facilities. A portable machine

shop is recommended for the project. For any repair that

cannot be done in the portable shop, the machine should be loaded
on a low-bed trailer and sent to Jamaica Tractor z2nd Equipment
Company, Kingston, where permanent repair facilities exist.

In Christiana the soil conservation officers work out of a

Min Ag compound, which has a building approximately 40 ft x 60 Et
tha* would make a good spare parts warehouse for this project.
This compound would be the central location of the portable
repair shop.

Through the 8o0il Conservation Unit, diesel fuel, grease, and
0oils can be stored in this compound for the project and supplied
by the 0il companies. Therefore, no diesel fuel transport
equipment has been recommended for the project.

Two truck-mounted lubrication units are recommended for
daily lube service to each machine.

COMMUNICATIONS

A good communication system is essential to a project of this
size. Good communicztion facilities will save many miles of
driving and many hours of downtime. There should be two base
radio stations, one in the Christiana compound and the other
at Sandy River, and two-way radios in the two pickups used to
service the tractors.

TRANSPORTATION

Transporting equipment in Jamaica is expensive: 20¢ a tor mile
empty and 40¢ a ton mile loaded. Since a low-bed trailer is
not always reliably available, a 20-ton low-bed has been
recommended for the project. When it is not moving equipment,
it can transport other materials such as cement, pipe, tile,
or bricks.



N5

MANAGEMENT

Good equipment management, a good maintenance system, and
concentration of equipment in as small an area as possible
will bring about better supervision and control,

All equipment purchased for the project will be assigned to
the project until completion.



ESTIMATED HOURLY PRODUCTION OF MACHINE WORKING
PER DAY, OR 12 HOURS PER DAY.

D6

D4

B55

90 cu yd/hr 12 x 90 1,080
(1) 26 12-hr shifts/month 28,080
(2) 9 months/yr 252,720
(3) 4 machines/yr 1,010,880
(4) 4 units, 4 yrs 4,043,520
55 cu yd/hr 12 x 55 660
(1) 26 12-hr shifts/month 17,160
(2) 9 month/yr 154,440
(3) 2 machines/yr 308,880
(4) 2 units, 4 yrs 1,235,520
Front-end loader with 2 cu yd bucket
75.¢u yds/hr 12.x 75 900
(1) 26 12-hr shifts/month 23,400
(2) 9 months/yr ' 210,600
(3) 2 machines/yr 421,200
(4) 2 units, 4 years 1,681,800

Total yardage to be excavated on the

two projects in 4 years 9,137,293

Estimated total yardage excavated

by the above machines in 4 years 6,960,840

Remaining yardage for manual B

2,174,453

labor
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ESTIMATED WORK TO BE COMPLETED IN FOUR YEARS' SOIL CONSERVATION
PROJECT

Of the approximately 29,189 acres in the total project, there
will be excavation on only 17,718 acres: 5,958 acres will be
excavated by hand and 11,760 acres will be excavated by machine.
In addition, machinery will be used to excavate 200 individual
cisterns (water-holding dugouts); machinery will excavate
206,000 cu yds and manual labor will clean up the cisternms

and excavate only 5,000 cu yds.

Bench terraces 4,642,190 cu yds
Orchard terraces 206,125 cu yds
Hillside ditches and basins 1,771,000 cu yds
~Pasture with hillside ditches 70,000 cu yds
Waterways 65,525 cu yds
Cisterns 206,000 cu yds
TOTAL - 6,960,840 cu yds

Yardage to be excavated by
machinery 6,960,840 cu yds



N 8
ESTIMATED HROURLY COST TO OPERATE THE SOIL CONSERVATION EQUIPMENT

THAT HAVE BEEN RECOMMENDED TO DO THE EXCAVATION ON THE TERRACES
AND HILYLSIDE DITCHES XN THE CHRISTIANA AND SANDY FRIVER PROJECTS

D6 Caterpillar Tractor 140 HP with bulldozer and ripper

1) Fuel 6 U.S. gal per hour, 35¢ per gal. $ 2.10

2) Lubyicant, filter grease, hydraulic oil .68
3) Spare parts for tractor per hour 2.25 .
4) Spare parts for bulldorer and ripper 1.10 -
S) Operator per hour 2.00
6) Traﬁspoxtation per hour project to project _1.10 -

u.s. $ 9.23

D4 Caterpillar Tractor 75 HP with bulldozer and ripper

1) Fuel 4 U.S. gal per hour, 35¢ per gal, $ 1.40
~2) Lubricants, filter qreage, hydraulic oil .48
3) Spare parts for tractof 1.90
4} Spare parts for bulldozer and ripper . .70
5) Operator per hour ' 2.00
6) Transportation per hour, project to project 1.10

v.s. §$ 7.58

955 Caterpillar Front End 130 HP Loaders with 2 cu. yd bucket

1) Fuel 5 U.S. cal per hour, 35¢ per gal $ 1.75
2) Lubricants, filter grease, hydraulic oil .56
3) Spare parts for tractor 2.00
4) Spare parts for bucket and ripper 1,20
5) Operator per hour - 2.00
6) Transportation per hour, project to project 1.10

U.Ss. $ 8.51



D3 Caterpillar Tractor 62 HP with cultivation equirment

1)
2)
)
4)
S)

6)

Fual 3 US gal/hr, 35¢ per gqal $ 1.05

- Lubricants, filters, grease, hydraulic oil .28
Spara parts for tractor l1.10
Spare parts for cultivation equipment «30
Operator per hour . 2.00
Transportation/hr, site to site 1.10

| us $ 5.83

Operating expenses for other vehicles calculated as follows: .

40 vehicles (pickups or station wagons) at J$0.25/mile, 1.0,C{" miles

per year over a four-year period = J$ 400,000.

N9



TRACK-TYPE TRACTORS FOR THE PROJECT SHOULD BE EQUIPPED WITH THE FOLLOWING:

No. of Unit Price Total
Group Item Units Description FOB US$ Cost US$
1 1 4 Caterpillar model D6 tractor, series D, 74-in gauge § 80,895 $ 323,500

diesel engine minimum 140 HP and power shift trans-
mission, alternator, 50 amp, cirankcase guard and
front pull hook, engine upper guard, final drive
guard, radiator hinged type guard, precleaner, track
roller guard, rain cap, extreme service tracks shoe
20", cap lock oil filler, oil dipstick cap locw,
fuel tank cap lock, hydraulic tank cap lock, 6 track
rollers per side, reversible fan, automatic shutdown
on engine o0il pressure and cooling system, bulldozer
angle blade with hydraulic tilt cylinder, rear-mounted
ripper with 3 shanks with replaceable tips on ripper
shank, canopy top open type and backup alarm, 3-way
hydraulic control valvecvfor control of bulldozer,
tilt cylinder and hydraulic ripper simultaneously.

1 2 2 Caterpillar Model D4D 60-in diesel engine minimum 75 42,446 84,892
HP and power shift transmissicn, alternator 50 amp,
crankcase guard and front pull hook transmission
guard, upper engine guard, precleaner, radiator hinged
type guard, rain cap, track shoe 16", oil dipstick cap
lock, fuel tank lock, hydraulic tank lock, radiator cap
lock, blower type fan or reversible fan, bulldozer
straight blade with hydraulic tilt cvlinder 3-way
hydraulic control valve for control of bulldozer, tilt
cylinder and hydraulic ripper simultaneously. Automa-
tic shutdown on engine oil pressure and cooling system,
canopy top open type and backup alarm, rear-mounted
ripper with 3 shanks with replaceable tips on ripper
shank.

1 3 2 Caterpillar model 955 series L track front-end 66,627 132,054
loader, 68-in gauge diesel engine minimum 130 HP and
power shift transmission, alternator 50 amp, crankcase
guard and front pull hook, upper engine side guard,
radiator hinged type guard, precleaner, fuel tank cap

lock, hydraulic tank lock, radiator cap lock, reversible

0T N
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fan, track roller guard, 6 track rollers per side,
transmission guard, automatic shutdown on engine oil
pressure and cooling system. Bucket: general purpose
type 2 cu yds, with bolt-on teeth with replaceable
tips on teeth, rear-mounted ripper with 3 shanks

with replaceable tips on ripper shank, canopy top open

type and backup alarm.

Caterpillar riodel D3 56-in gauge diesel engine

minimum 62 NP, planetary-type power shift transmission,

alternator 50 amp, crankcase and front hook trans-

mission guard, precleaner, radiator hinge type guard,
rain cap, track shoe 12", oil dipstick cap lock, fuel
tank lock, hydraulic tank lock and radiator cap lock,

pull type fan, track roller guard, 5 track rollers per

side, automatic shutdown on engine oil pressure and

cooling system, canopy top open type and backup alarm,

hydraulic control tool bar for operating/furrowing
wing plow 2 disc ridgers and 3 disc ridgers.

Truck Pickup 4x4 - 2/4 toniwith mechanical body, CGVW
1,800 1bs,wheel base, 130 inches,tires with tubes
750 x 16 6 ply y

Truck with 6-passenger crew cab body 4x4, GVW 7,800
lbs, wheel base 130 inches. Tires with tnbes 750 x
16 & ply.

Vehicles for extension and soil conservation officers
(utility vehicles and station wagons)

Truck-mounted lubrication units 4x4 GVW 29,000 1bs
wheel base 160 inches, tires with tubes 10,000 x 20
12 ply, diesel engine minimum 170 HP with 600 US gal.
fuel tank, 5 hose reel for grease ard oil, 1 air hocse
reel.

Truck Tractor - Tandem axle, with fifth wheel, €x4
GVW 38,000 1lbs, wheel base 170 inches, tires with

22,421

h
©
{lon |
o

7,000

6,000

36,000

35,000

tubes 10,000 x 20 12 ply, diesel engine minimum 225 HP

44,842

14,000

210,000

72,000

35,000

IT N



Low-bed trailer, goose-neck ﬁype, capacity 20 tom 14,000 14,000
tandem-axle, tires with tubes 10,000 x 20 12 ply.

Mobile machine and repair shop mounted on low-bed 80,000 80,000
trailer, goose=neck type, tires with tubes 10,000 :
x 20 12 ply. Single rear axle and single front axle

Base radio stations for main offices in Sandy River 8,000 16,0C0
and Christiana

Two-way CB radios to be installed in the mechanical 500 1,500
pickups working from the mobile machine and repair
shop in the field

One year's supply of fast-moving spare parts to be
purchased at the same time the equipment is purchased
and shipped with the equipment : 50,006 50,000 -

1t is estimated that 12% of the FOB vealue will be

needad, poi including the $50,000 fast-moving parts,

over the four-year period to keep the machines operating.
It is estimated that this project will be completed in
four years. .

Total equipment cost FOB US¢ 1,095,788

Spare parts, 127% 131,494
Freight K6 15% 164,368 ’
Inflation (one year at 10%) 109,579
Contingency, ‘ + 90,000
TOTAL Uss 1,591,229

Rounded Us$ 1,600,000

|
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AGRICULTURAL CREDIT AND FARMER ORGANIZATIONS

Unlike many developing countries that have only recently begun to
establish agrisultural credit institutions and grassroots farmer
organizations, Jamaica has a long, rich history in both. Credit
institutions serving the agriculture sector are in fact probably
too numerous in Jamaica. The major farmer organization has been
around so long that it is apparently hanstrung by tradition; it
has failed to keep up a dynamic leadership role in the past two
decades' rapidly changing econony.

AGRICULTURAL CREDIT

Agricultural credit in Jamaica is channeled through a variety of
Government institutions, commercial bank;, merchants, cooperatives,
and individuals. Most agricultural credit is funneled through a
dozen Government or quasi-Government institutions, sone administer-
ing multiple lending schemes. This group of publicly supported

or administered credit institutions includes the Jamaica Development
Bank (JDB), Agricultural Credit Board (ACB), ‘People's Cooperative
Banks (PC Banks), seven different commodity boards (sugar, banana,
coffee, tobacco, cocoa, citrus, and coconut), and Project Land
Lease. This maze of credit institutions has led to confusion among
many farmers, since rates of interest range from 4% to 14%, and
inconsistency prevails regarding eligibility requirements, loan
terms, and repayment schedules. Moreover, the fragmented structure
of institutional credit sources for agriculture has dissipated
human and administrative resources in redundant services. Serious
consideration and debate within the GOJ has been continuing over
the past several years to consolidate these many credit services
into one entity~~perhaps by creating an agricultural credit bank
-~thereby allowing more rational credit planning, establishing a
more manageable agricultural policy tool, and increasing administra-
tive efficiency. While no decision has yet been reached, some action
is anticipated soon that will at least reduce the current number of
Government-controlled agricultural credit institutions, though
stopping short of absolute consolidation.

Total agricultural production credit loaned by existing Government
anstitutions is approximately J$80 million annually. Most cf this
credit is drawn by larger farmers and by estates, usually dedicated
£o livestock operations or export crops. The small farmers, who are
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basically responsible for domestic food crop production, usually
do not receive credit. Traditionally, the People's Cooperative
Banks (PC Banky have been the only source of institutional credit
for smail farmers. In 1973, a special loan fund was established
within the JDB which expanded credit availability to smallex
farmars; it is known as the Self-Supporting Farmer Development
Program - (SSFDP). This special fund is, however, limited to farmers
with at least 5 and less than 20 acres and annual incomes of not
less than J$900. Most hilliside farmers are excluded by these
eligibility criteria.-

Small-farmer credit needs were addressed undexr the Emergency Produc-
tion Plan announced by the GOJ in June 1977; J$20 million was
earmarked for credit to food crop farmers cultivating less than

5 acres. This emergency credit program is the responsibility of

the Min Ag. The parish manager approves the farm plans and loan
amounts that are developed by the local extension agents. The

PC Banks actually disperse the funds but Min Ag extension agents
perform most of the field work necessary to solicit and verify

credit applications, as well as do supervision and collection.

While this credit scheme seems to be correctly targeted, its immediate
effect will be limited since it was announced after this crop year's
planting season had already bequn. Moreover, many GOJ officials
believe the administrative structure of the emergency credit program
is neither appropriate nor sustainable since the technical assistance
functions of the Min Ag will be diminished; substiantial lcan delin-
quencies are anticip.ted. In any case, there is currently only one
well~established institutional credit source for small farmers<-

The People's Cooperative Banks.

THE PENPLE'S COOPERATIVE BANKS

The People's Cooperative Banks a cooperative established in 1911,
currently have 115 local branches in Jamaica with 130,000 member
farmers. This long-established institution has some features of
proven value in successful credit institutions around the world,
patticularly the concept of a committee of community farmers to
determine applicant eligibility. Another sound feature is a share-
purchase and savings plan for borrowers and members, though average
member share deposits are very small and all together account for
less than 10% of the banks' J$11 million assets. The PC Banks are
dependent on the Agricultural Credit Board for their capital, and
can be viewed as an ACB subsidiary notwithstanding their cooperative
structure. Under the agreement between the ACB and the PC Banks,
local banks may grant loans up to J$1,000; loans of greater amounts
may be granted only after ACB approval. The PC Banks have an
established maximum loan limit ¢f J$20,000.



The People's Cooperative Banks are the only public credit institution
that routinely accepts loan applications from food crop farmers with
less than 5 acres and for amounts less than J$1,000. The majority
of PC Bank loans are secured by land mortgages, although officials

of the banks emphatically deny that land mortgages are required by
policy. Since the PC Banks are the primary source of institutional
credit for small farmers in Jamaica, it is not surprising that over
90% of their memebers farm less than 10 acres of land.

The People's Cooperative Bank in Spaldings, located in the Pindars
area, is one of the largest and best local operations in the PC Bank
system, with 4,500 members and an outstanding loan portfolio of
about J$600,000. The Spaldings operation has two paid staff who work
under the close supervision of the Board of Management, who in turn
rely on the local ACB credit office for technical expertise.
Applications for loans are reviewed weekly at the regular meeting of
the loan committee; applications approved are referred to the credit
supervisor for review and farm inspection. Loan requests of less
than J$1,000 may be reviewed and approved for disbursement within
ten days or tywo weeks. For larger amounts or for thosc applications
otherwise referred to the Agricultural Credit Board for review,
actual disbursement may take several weeks or even months. This
delay is a source of dissatisfaction among many farmers.

The Spaldings PC Bank received approximately 1,000 loan applications
"in 1976 in the amount of J3$379,000; of these applications 433 loans
were granted, totaling J$334,000. As these data show, less than
one~-fourth (23%) of the bank's members applied for loans and only
about one in ten (9%) of the total membership actually received loans.
This near-standstill by the bank was occasioned by lack of funds;
besides its own equity resources, the bank used all monies allocated
by the ACB. Local bank officials estimated that at least J$1,200,000
would have been loaned last year if funds had been available.

The Spaldings PC Bank staff r2ported that loan delinquency was not a
major probiem: about half of the borrowers repay promptly, 30% require
follow-up collection action, and 20% are problem accounts. '

CREDIT USE AND ATTITUDES OF PROJECT AREA FARMERS

Analysis of interviews among small farmers in the Two Meetings and
Pindars project areas shows that 75% of the farmers received no

credit for agricultuval purposes last year. One farmer in seven

(15%) received agricultural credit in 1976 from a People's Cooperative
Bank; the ACB and the JDB were the source of credit for 3% of the
farmers; and the remaining 7% reported using credit last year from
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"other" sources including credit unions, merchants, higglers, and
friends. These data establish the PC Banks as the predominant
institutional source for agricultural credit in the project area
and total credit use as low.

When questioned about the need for agricultural credit, 16% of
farmers interviewed said that credit was essential, 16% indicated
they had no credit needs, and the remaining 68% gave qualified
responses indicating credit needs under "satisfactory terms."

Regarding agricultural credit availability, one out of four (25%)
farmers surveyed reported they "could not get a loan.” One farmer
in six (18%) felt that loan security requirements were unreasonable,
and only about 6% said the interest charged on loans was too high.
The most frequent specific complaint voiced by small farmers in

the project area centered on credit institutions' general practice
of requiring a land mortgage as loan security. Tardiness in loan
approval and "too much red tape" were also frequent complaints
aimed, for the most part, at PC Banks. As indicated earlier, the
eligibility criteria for loans from other Government credit institu-
tions preclude most small farmers. :

Accerding to the survey, most small farmers (84%) in the Two Meetings
and Pirdars areas would borrow money for agricultural purposes if it
was available in a timely manner and if "the terms were satisfactory";
the remaining 16% indicated they didn't need credit or were unwilling
to borrow money in general. '

RURAL ORGANIZATIONS

Jamaica Agricultural Society

The Jamaica Agricultural Society (JAS) is the oldest and only island-
wide farmer organization. Established in 1895, the JAS currently

has some 900 local chapters accounting for about 80,000 members. The
JAS has traditionally been a professional society open to any farmer
or other individual interested in agricultural and animal husbandry,
and in this capacity contributes to the general welfare of farming and
rural life. The society continues to be especially active in the
dissemination of knowledge among farmers, and plays an important

role in focusing public attention on particular problems and
achievements of the people engaged in agriculture. The JAS can be
justly proud of its claims to have sired and initially nurtured
several of the key institutions serving modern Jamaican agriculture,
including the Agricultural Extension Service, the Ccorerative movement,
and almost all the specialized commedity boards.



It has been the policy of the JAS to use its strength to promote the
creation of service institutions fo: agriculture when required, but
to avoid direct administration oL these services for long periods.
Among regular JAS activiies is sponsorship of th. arnual Jamaica
Agricultural and Livestock Exhibition at Denbigh, a major opportunity
to demonstrate new technology, recognize outstanding farmers, and
provide an exciting social event for the rural population. In

JAS chapters, quests are frequently invited to speak and local
problems are informally discussed.

within the Two Meetings and Pindars project area, the JAS claims
about 3,000 members distributed evenly among 33 local chapters.
L.cal c¢roups of the JAS vary in leadership capacity and thus in
frequeacy, enthusiasm, and duration of activities. Some of these
JAS groups will quickly grasp this project's concept and will
become important channcls for project elements requiring joint
farmer participation. Other local groups will need substantial
organizational assistance, especially in leadership development.

One activity launched by a few JAS local chapters within the past
two yeaxs is an attempt to organize a more efficient marketing
arrangement for selected commodities during harvest and initial
assembly. In cooperation with the AMC, these JAS farmers together
grade, clean, and pack their produce according to AMC specifications,
and agree to have specific volumes of produce ready at certain
dates and locations. 1In return, AMC pays a premium price for the
comnodities. This limited experiment is still in the “shaxedown"
phase, but is conceptually sound. Further, it is an example of

the kind of roule JAS chapters can play in integrated rural develop-
ment such as that proposed in this PP. The JAS organization could
be harnessed to facilitate input distribution, provision of pro-
duction credit, and dissemination of technical advice, besides
improved product marketing.

Cooperatives

Jamaica has a total of 280 legally constituted cooperatives serving
275,000 members and covering economic activities from farming to
fishing. The cooperative movement is dominated by credit unions,
which account for more than one tnird of all co-ops and 95% of total
share capital. Strong production or marketing cooperatives are the
exception in Jamaica and gruwth is slow, outside of credit unions.
It is important to note that People's Cooperative Banks, notwith-
standing their name and structure, are not officially recognized
cooperatives and fall under the supervision of the Agricultural
Credit Board.



With the exception of credit unions, cooperative organizations in
the Two Meetings and Pindars project area are limited to three
agroindustries.

The Christiana Potato Growers Cooperative is an impressive organi-
zation with 8,000 members, serving farmers in a l5-mile radius.
It is a multipurpose cooperative providing agricultural supply
services as well as marketing services for potatoes, hogs, and
broilers. It operates a refrigerated warehouse leased from AMC
and has plans for constructing one of its own. It has lines of
credit established with the JDC, the ACB, and Barclays Bank.
Members' equity builds up through a 10¢/cwt deduction from sales
of members' potatoes; the deduction is invested in shares. This
institution seems vo be a sound example of the benefits possible
from well-managed farmer-owned cooperatives. The Christiana
cooperative may be able to expand its range of services to meet
the needs of many target group farmers in the Two Meetings area.

The Ritchies Boxing Cooperative, in the Two Meetings area, is a
highly specialized organization for essential marketing-xelated
services to export banana growers: grading, washing, trimming,
treating, and packing bananas for export. Given its highly
specialized and single-purpose structure, this cooperative holds
little promise for expanding to serve other farmer needs in the
area. HNevertheless, it may serve as a conveniently located
*real-world model" that can help persuade project area farmers to
attempt similar cooperative operations for their crops.

The Northern Clarendon Development Corporation was organized some
years ago with the guidance and encouragement o. extension officers
in the Southern Regional office of the Min Ag. The corporation
processes pawpaw, pineapple and citrus, produced by its members
into candied peel and fruits, and sells them to Grace Kennedy and
Company, distributors. Local labor is employed under a young plant
manager and the plant operates the year around. This is a more
sophistica%ed operation than the banana boxing cooperative and
appears to be a very successful rural encerprise. .



PROPOSED PROJECT FOR PINDARS RIVER
AND TWO MEETINGS WATERSHEDS
Integrated Rurai Development

AGRICULTURAL MARKETING ANALYSIS

Maket charmels..-...---.....-‘.l'.... ..... & @ 06 0 a 0 0 0 5 a0 P
Higglers and Parish Marke! s.ieieeesserocssanceesP
The Agricultural Marketing Corporation........ A
Supermarkets and Retail Stores................ ..P
Agroindmtw‘.‘...l..‘..l.l'..ll.l..l... ...... ..P
Marketing ConstraintS.ececceescesconccassencsvasess PR

Marketing Situation in the Project Area..........c.e...P

(S U, IR P I N



p 2

AGRICULTURAL MARKETING AN® ‘S

Jamaica's agricultural marketing system has a dunlist structure:
relatively well-coordinated markef: channels for the major export
crops on the one hand, and, for domestic consumption on the other
hand, highly fragmented channels dominated by thousands of very

small traders ("higglers"). Government policy and action have

had limited. successes in narrowing the range of seasonal price
fluctuations and avoiding perxiodic gluts. These modest achieve-
ments, however, have cost tha Jamaican government millions of dollars
annually, and have probably done little to change the fundamental
marketing structure for domestic food crops.

MARKET CHANNELS

Higglers and Parish Markets

In Jamaica a "higgler" is a special kiind of trader or merchant
characterized by (1) no permanent or long-term place of business,
typically renting space daily in a public market, (2) having a
small inventory of goods sufficient to last one to five days, and
(3) having little or no capital egquipment such as display shelves,
vehicles, and storage space. Higglers may be observed trading in
a wide range of consumer items including food crops, meat, fish,
clothes, shoes, cosmetics, housewares, baskets, and jewelry. An
estimated 20,000 higglers are currently operating in Jamaica.
Higglers who trade in domestically produced food crops number about
13,000.~ The typical food crop higgler is a woman more than 45
yvears old who has engaged in higglering for at least 10 years.
Most higglers have no other ‘occupation, work about three dayé'a weex,
live in households that average five persons, and are most likely
to live in a parish other than Xingston or St. Andrew. Usually,
food crop higglers buy directly from the farmer for cash, transport
these commodities by bus to one or more parish markets, and sell
directly to the ~onsumer.

The weekly farmgate purchases of the typical higgler amount to
less than J$100. The higgler will spend an additional J$20 on
transport, handling, and other services. Net weekly earnings,
though widely varying, are estimated to range between J$15 and
J$40 for most higglers.

1/ All quantitative description of higglers cited here comes
from an unpublished analysis of a survey of 1,000 higglers
conducted by the Ministry of Agriculture in 1977 in
collaboration with the IDB.



It is important to note here that some significant variations
exist noong higglery. while the typical higgler accounts for’
the majority, there is a group of “city higglexrs” principally

in Kingston who do not purchase at the farmgute but are served
mainly by large~volume “"country higglers.” In this way a certain
amount of wholesaling is performed at the parish markets. The
Agricultural Marketing Corporation (AMC) is also a minor but
important source of supply for some city higglers.

There are 100 parish markets in Jamaica, 9 in the Kingston/st.
Andrew area and 91 in the rural areas. The size of these markets,
measured by the number of higglers attending, varies considerably
and ranges from 2 higglers in the swallest market to 1800 in the
larxgast one. The major function of these markets is retail sales.
1t is estimated that over 80% of all local food crop production
is distributed through these markets. i

Parish markets are very crowded since most were built at least
30 years ago, and the increased volumes, especially in the last
decade, are more than these facilities were designed to handle.
Substantial market activity occurs in open areas surrounding the
markets, therefore, and has given rise to so~called "curbside”
or "free” markets. There are now over 200 curbside locations,
located mainly in Kingston.

The Agricultural Marketing Corporation

The Government-owned Agricultural Marketing Corporation (AMC) is
the only significant alternative to higglers for farrers selling
their crops. The AMC is estimated to account for 10% to 20% of
farm gate sales of food crops.

The Corporation is empowered to buy and sell agricultural produce;
provide for the transport, handling, packing, grading, and
processing of such produce; and import and export agricultural
produce. The formal objectives of the AMC include a list of
worthwhile goals-~for exzample, assuring a market for local farm
production at fair prices, protecting the interests of consumers,
contributing to improved nutrition, and ensuring an even distxribu--
tion of food islandwide. At the same time as it carries aut this
multifaceted group of objectivaes, the Corporaticn is also suprosed
to be a commercial operation using commercial banks and rermaini: j
financially viable.



The work of the Corporation is carried out from a main office

in Kingston, seven branch offices, 144 buying stations, and

17 retail stores. Overall policy of the AMC is se% by a board

of directors, appointed by the Minister of Industry and Commerce.
The board in turn appoints a general manager to direct the activi-
ties of the Corporation, which has a staff of 935 persons.

As a matter of operational policy the AMC usually stands ready to
buy all produce offered by farmers, and for 17 spacific crops

the Corporation maintains guaranteed minimum prices as an incentive
for production. Farmers may bring their produce to any AMC branch
office ror sale or to one of the 144 buying stations, which the
AMC operates one day a week in various parts of the island.

The AMC reviews buying prices every week and changes them within
the con.straints of its set minimums as the supply and demand
relationships vary over the year.

The prices paid by AMC are generally known and are an important
determinant of prices paid by higglers. In general, during times
of tight supply th2 higglers will offer farmers prices slightly
higher than those offered by the Corporation. Conversely, in
times of abundant supply, higglers pay slightly less than the

AMC. As'a result, the AMC often cannot buy enough to neet its
usual retail and institutional client requirements or is left
with substantial quantities of produce for which there is no
market demand. While this activity is generally favorable to the
farmer, it has serious effects on the financial viability of the
Corporation. In 1976/77 the AMC lost about J$4.5 million on total
purchases of about J$11.0 million. A contributing factor to the
substantial losses of the AMC is the high volume of physical losses
by spoilage, waste, and pilferage. It is estimated that physical
loss accounts for about 25% of the total volume of goods purchased.
Another area of consistent loss for the Corporation is among the
retail stores and so-called "basic shops" operations. The AMC
performs least well as a retailer, and the basic shops are
admittedly a kind of welfare program in low=-income neighborhoods
where the cost of selected foods is 20% below prevailing retail
prices.

In general, the AMC appears to be overextended in its range of
activities and beset with conflicting policy objectives, compounding
the problems of an already thin management corps.



The complaints about tha AMC most frequently vokced by tha swmall
farmexs includa low prices and the grading system, which results
in rejection of some proportion of crops offored to the AMC.

Oon tha othar hand, farmers like AMC's abillity to buy larger quantl-
ties than higglers can, and the fact that AMC In a reliable buyer
when higglers arxe not.

The financial performance of the AMC la a growing concern of the

GOJ and dabate continuss over altermative measures Lo lmprove

its performance. Within the past year a new general manager was
appointad and apparently enjoys full support in the highest policy
circles in the GOJ to take steps necessary to reduce financial

loss and assist the Rrargency Production Plan. There are indications
that the Corporation is beginning to put more emphasis on primary
assembly and wholesale functions, and relatively, less cmphasis

on retail functions.

In addition, the AMC has recently announced sharp increases in

the minimum guaranteed prices for 17 basic commodities. These
prices are expected to make the AMC more competitive with higglers
at the farmgate and allew it to play a bigger role as a f£ood
wholesaler and institutional supplier of domestically producad
food.

Supermarkets and Retail Stores

Supermarkets and small retail stores in Kingston are the major
sources for consurer purchases of staples and processed £ood.
Most of these stores are supplied by a small group of full-line
wholesalers that are well integrated with domestic and foreign
food processors. HNevertheless, the small retail stores typically
handle no fresh produce, and the supermarkets' voluma of fresh
produce is estimated to be less than 13 of total unprocessed
food crops. We can conclude thiat these stores are currently an
unimportant channel for most domestically produced food crops.

Agroindustry

With the exception of livestock feed, the agroindustry/food
processing enterprise that rely on domestically produced raw
supply tend to be small-scale. Agroindustry here suffers from
the unreliability of supply, and processors nhave in the main,
failed to contract effectively with farmers or to achieve any
real degree of integraticn with production. It is not uncommon
for processing firms to import substantial volumes of foreign
commodities. Still, plant capacity is underutilized in most
cases. Up to now, agroindustry has been an unimportant purchaser
of small farmer production, although the rotential for large
volumes seems to exist.
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HARKETING CONSTRAINTS

A major congtraint to a more rational and less costly food marketing
system in Jamaica is the scattered production pattern. Typically,
the small hillside farms that produce the bulk of foods are not
spacialized by crop; they grow a variety of comnoulties and the
marketable surplus of any one kind is small. Hence, the production
of any given product is scattered over a wide area. 7The implications
of this geographic dispersion are gseveral., First, the farmer may

not be growing those crops best suitoed for his goil and climate.
Second, assembly of the marketable surplus is complicated and costly.
Third, the rarXetable surplus in any area may be too small to support
specialized marketing services. Fourth, since the small market
volumes in many areas, especially those with difficult access,
attract few higglers the local market structure may become oligopolis~
tic.

another major constraint to improved focd marketing in Jamaica is
the fragmentation of market channels: faxrwmers, higglers, and other
tyaders find it uifficult to establish stable, routine sales and
supply relationships. Innovations such as grading, nandling, and
packing improvements could rajse overall efficiency, but they go
unadopted because individuals are unable to realize sufficient
benafits to make them wortihwhile. Such innovations are usually
adopted where product market channels have a strong, financially
sound institution (e.g., cooperative, large wholesaler, processor)
that provides leadership. Yo such institutions have yet evolved
in Jamaica in food rmarketing.

Under existing market structure and practices in Jamaica the
transaction costs in food marketing are high. Lack of standard
weights, measures, and grades forces traders to personally inspect
each lot at each point of exchange. For example, oranges and other
citris fruits are sold by count. Therefore, when a higgler, the
AMC or a processor purchases citrus at the farmgate, each fruit

is counted, whether the quantity is 10 oranges or 10,000 oranges.
At each succeeding point of resale the fruits are counted again.

A single fruit may be inspected and counted from two to six times
on its way to the consumer. This practice of inspecting individual
pieces for guantity and guality at every exchange requires inordinate
amounts of tims and is therefore costly. In addition, the need for
personal inspection implies a fairly low volume that any single
trader would physically be able to manage per day or week.



Physical handling and covemant of food crops is expensive in
Jamaica as a rasult of inefficlent work methods, inadequate
product packing, inappropriate transport equiprenc, and high
levels of spollage and theft. Thege are basically managemant
ghortoomings perpatuated by a lack of training for rarket traders.

Finally, dynamic and innovative elements appoar to ba missing from
the food marketing system ln Jamaloa, Tho structural conditions
for competition are generally fulfilled: thousands of small firms
(nigylers) are competing, waking small profits, and facing few
barriers to exit or entry. Yet these competitive conditions do
not seem to rxesult in irproved efficliency and hettor management
practices., Rather, thay tend to bring about increasingly coon-
servative and traditional business practices. The food marketing
channels for domestically produced crops appear to be caught in

& low=level equilibriwn where innovation by any single trador i3
accorpanied by unacceptably high risks of business failura.

Part of the explanation for this riddle lies in thoe high incidence
of underemploycent in tradicional food crop marke“ing. It is
apparent that rany higglers, especially in Kingston, drift into
food marketing when no alternative employmaent is available, even
though they freguantly have net earnings of less than minlmun wage.
This is true even though their rargins may be high, because with
low volumes the absolute profits are low. For this reason individual
higglers are among the lowest-paid workers in Jamaica; vet the
aggregate effects of the higgler system are high food marketing
costs and substantial risk to any single f£irm or tirader attempting
to innovate.

HMARKETING SITUATION IN THE PROJECT AREA

In the T™wo Meetings and Pindars River areas, the small farrers are
served by the same elerments of the marketing system as described
earlier. Higglers ave “he dominant outlet for farm sales; a large
nunber of small-volume transactions is the usual pattern. The
Agricultural Marketing Corporation is also active in the area and is
estimated to account for about 20% of farm sales.

one knowledgeable chserver of the two areas estimates that between
100 and 150 higglers regqularly trade there. The AMC has at least
10 buying stations within the project areas in addition to a major
branch office in the Two Meetings area at Christiana.



Of the two areas, Two Meetings appears to ba better off fxom a
marketing point of view than Pindars. For one thing, Two Meotings
seernss to have a better all-weather road system. 'The presence of

the AMC branch office in Christiana is another adwvantage for farmers
in Two Meetings. In addition, the Christiana Potato Growers
Cooperative in Two Meetings is one of the few successful agricultural
marketing cooperatives in Jamaica and servas sbout 4,000 rembers,
many of whom live in the project area. The point here is that the
success of this one co-op may facillitate the founding of similax
marketing co=-aps in cther commoditioag--~yam, sweet potako--when
economic justification permits.

The marketing constraints in the two project areas are those described
earlier as general to Jamalca. Crop specialization is not practiced,
with the notable exception of the Irish potato. Salable surpluses
tend to be small, dispersed, and erratic. Little fcrward contracting
{s practiced. Usually no product grading or packing is carried out
at the farm. Produce is sioply dumped in bulk near main roads for
eventual sale to passing higglers, who aften use f£iber sacks for
packing. An experienced AMC field buyer expressed the opinion that
farmers often don't know the optimum stage of maturity for harvest.
For example, certain root crops may be dug "too small,” while
cucurbexs are sometirmes picked “too old.” The result is lower
acceptance by the consumer and lower prices. This anecdote seems to
indicate many small farmers would benefit from marketing extension
assistance.

In general, small famrers in the project areas are able to find a
market for their surplus production. The question is then not so
much assuring a market as improving marketing practices and arrange-
ments so the farmers can increase their earnings.

Increased farmer earnings depend, simply stated, on either increased
prices received or increased volume sold, or some combination of the
two. One way to increase prices received i a competitive market
like Jamaica is to perform more of the marketing services at or

near the farm--iisserbly, storage, grading, packing,and cleaning.
Bconomic perZcrmance of these services wsually reguires a larger
volume of product than any single farmer in the area harvests, and
some kind of cocrdinated group action among farmers is most appropriate.
As indicated earlier, the Christiana Potato Growers Cooperative is a
successful example. In other commodities, such as yams, a few local
Jamaican hkaricultural Society (JAS) groups are cooperating in an
experiment with the AMC to assemble, grade, and pack their production
as a group. This relieves the AMC of a time-consuming and expensive
task ané rewards the farmers involved with a slight price premium.
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Tha JAS/ANC experiment is new and some problems have been voiced
. by both parties, but it is certainly a rove in the right direction
and should be encouragad as part of the proposed project activity.

Regarding assistance to increase tha volume of market produca, it

is clear that improved agronomic practices will be the key element.
Neverthsless, marketing arrangements can play a crucial role in
porsuvading farmers to adopt improved production practices. For
examplae, it is bellaeved that existing food processing firms would

ba willing to forward contract at guaranteed prices for selected
cxops if they could be assured of sufficient volume, timely dalivery,
and dealings with only one or two agents. Likewise, AMC hag oxpresged
its strong desire to enter contracts with producers of economically
significant size. If the selling price is known in advance, then

it is reasonable that the small farmers would be more inclined to
risk the probable investment to increase farm production.

A precondition for improved marketing in the project area would
seenm to depend on farmers acting in concert--be it as a cooperative,
a society, or an association.



PROPOSED PROJECT FOR PINDARS RIVER ANNEX Q
AND TWO MEETINGS WATERSHEDS
INTEGRATED RURAL DEVELOPMENT

CROPS ANALYSIS

Crop Production and Ecological Factors Affecting Production

July 1977
Productivity . . . . . . . . . ¢ o o v v v e e . Q2
Rainfall and Temperatuxe.. P ¢ A
Factorgs in LLand Use . . . . . . . . . . . . ... . . . Q5
Food Crops . . . . . « « « v v v v v e e e e e Q 6
Peremmial Cxrops . . . . . . . . . . . . . . ... .. Q1lo

Spices O O N A



Q2

CROPS

PRODUCTIVITY

Table 1 shows fruit and vegetable production in Jamaica and
fruit and vegetable imports with their estimated value. Most
of the vegetables and certain of the fruits produced locally
are consumed in the country; many of the bananas, citrus,

and pineapples are exported as fresh fruits and fruit juices.
The information demonstrates a shortage of vegetables and
fruits that could and should be produced in Jamaica to reduce
or eliminate the heavy costs of food imports, estimated to
total J$200 million per year.

A visit to the Two Meetings and Pindars River watersheds makes
it clear that increasing the production of vegetables and
fruits on the presently existing small farm holdings is a

good possibility. The main objective should be to increase
efficiency of production on these small farms. More efficient
cropping systems are required to attain this, particularly
multiple cropping and intercropping with appropriate levels

of technology and better management of crops and soils.
Results of the cropping systems research being carried out

by the Ministry of Agriculture (Min Ag) and the Interamerican
.Institute of Agricultural Sciences (IICA) project in Allsides
will be useful for this purpose, but more research should be
done--on a greater variety of vegetables and fruits and at
different altitudes and in various soils. Additional work

on ionservation practices will have to be carried out, as
well.

RAINFALL AND TEMPERATURE

One of the most important factors for production in small-
farm areas is the seasonal distribution and annual amount of

rain. “Rainfall determines:the types of crops and their
planting and harvesting times during the year; farmers have
adjusted their cropping systems thereby. Figure 1 shows
annual rainfall amount and distribution in the two watersheds.
They are in general very similar, with two peaks of high
rainfall, one in April and May, the other, normally higher,

in October and November. Of the low rainfall periocds, the
longer is from December to March and the shorter from June

to August. '

According to the farmers' calendar, short season crops (maize,
beans, Irish potato, cabbage, tomato) have two planting
seasons, the spring crop in March and April (as the rains
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TABLE 1. PRODUCTION AND IMPORTS OF SELECTED AGRICULTURAL CROPS, 1974-1975
Production Imports
1974 (1bs) 1975 (lbs) 1974 (1bs) 1974 (J$) 1975 (1bs) 1975 (J$S)
Vegetables
Beans, peas, :
lentils 13,580,000 13,840,000 4,340,122 1,355,156 5,639,572 1,239,728
Potatoes 32,200,000 30,2060,0G0 13,089,366 1,442,457 7,132,225 776,264
Onions 3,020,000 4,780,000 7,032,230 3,238,288 7,806,150 1,600,609
Garlict/ NA NA 230,100 159,025 331,100 168,971
Spices
Black pepper 0 0 640,477 397,155 694,382 474,505
Cinnamon 0 0 3,627 4,917 4,678 6.538
Nutmeg 0 0 4,932 8,662 22,425 28,597
Ginger 1,720,000 1,880,000 835 3,932 1,826 12,223
cOffeeZ/ 3,040,000 3,120,000 1,187,228 549,806 250,793 163,987 .
Corn 21,660,000 3,580,000 232,781,362 14,628,081 258,400,390 16,790,277
Rice 489,000 1,621,900 86,995,492 22,313,124 109,356,249 25,639,000
J$ Totals 3% 44,100,603 J$ 46,900, 699

Source: Statistical Yearbook of Jamaica 1976

1/ Garlic is produced in Jamaica.

2/

Acreage and yield data are not available.

Jamaica has a record of exporting more than 10 million pounds of washed coffee in peak
years, and. of exporting consistently over a long period more than 5 million pounds a year.
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start), the fall crop from September to November. The fall
is best for cool-temperature vegetables (onions, Irish pota-
toes, carrots, lettuce, celery, cauliflower, broccoli, beets,
green ps2as, tomatoes). Harvesting of most of these crops

is done in the two low-rainfall periods.

-_Another importaiit climatic factér for crops is temperature.
Altitude above ‘dea level and time of year influence the
average temperatures. These in turn determine the crops most
adapted to different altitudes. Some crops--Irish potato,
red peas, cabbage, lettuce, broccoli, cauliflower, carrot,
celery, reet, and sweet pepper--do better at altitudes above
2,000 feet and in the fagllwimter season. Other crops--yam,
coco yam, cassava, sweet potato, maize, cow peas, pigeon
peas-ado better at lower altitudes and can be grown year
around.

FACTORS IN LAND USE
Land Slope

With the exception of small areas in the wvalleys, the land
under cultivation in the two watersheds is on slopes of
differing gradients. The figures below show that the Two
Meetings watershed has less steep slopes than that of
Pindars Fiver.

SLOPE DISTRIBUTION (in percents)
L7° 7-15° 15-20° 20-25° 25-30° »30°.

Pindars River 9 23 21 13.5 15.5 18
Two Meetings 7.5 32.5 24 .5 15 12 7

Source: UNDP/FAO Technical Report 13, Vol., I.

Soil conservation practices are needed in both watersheds,

but they are particularly important in Pindars. Food crop
agriculture is practiced on more than 347 of the land available
in the Pindars area and on 297 in the Two Meetings area.
However, since recommended terracing practices are unlikely
to be implemented soon on all farms, other types of soil
conservation practices should be studied to suit the present
cropping systems and economic conditions of the small farmers.
It would be advisable to do contour strip cultivating, using
the hillside ditch approach with permanent crops on slopes
steeper than 30°. Along the borders of the contour, edible or
common bamboo could he grown as soil retaining fences.
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Soil Types and Fertility

According to the Soil Technical Guide Sheets of the
Ministrv of Agriculture, the Pindars River area has
several soil types; predominant is #34, called Diamonds,
gravelly clay loam, occurring in steep to very steep
topography.

Depth goes from shallow to medium, which promotes serious
erosion of top soil under annual crop cultivation.
Fertility is moderate (N low, P medium, K medium) with
neutral reaction and rapid internal drainage. Soil
conservation practices for soils under food crops are
necessary.

In the Two Meetings watershed, there are also several soil
types, predominantly Wirefence clay loam (type No. 32),
occurring in gentle to steep slopes. It is a deep soil,
moderately well drained, but with a tendency for waterlogging
in heavy rain periods, causing surface runoff and severe
erosion of land in annual crops. Fertility is low in N

and P and moderate in K; reaction is acid. Soil conservation
practices are necessary. :

Present Land Use

In the Pindars River watershed, 36% of the land is fallow,

the highest propnrtion of land use of the area. Ruinate and
bamboo is second with 27%. Mixed food and forest trees are

the most common agricultural use (15.47%), sugar cane is

the most important single crop (11%), and food crop agriculture
comprises 87 of the land.

In the Two Meetings watershed, the largest proportion of

land (46%) is fallow. The second largest is under agriculturce
(29%), of which bananas occupy 19%. The rest of the land
(227) is in ruinate and bamboo, which, added to fallow land,
makes around 8% of the land unproductive. ‘

FOOD CROPS

Tubers and Roots

Yellow yams and other yams (negro, white, etc.) of the species
Dioscoria are the most important food crops in Jamaica and

are grown in various soil types and slopes. All these are
cultivated under mixed or intercropping systems, in
association with other tuber species or with maize, red peas,
and some vegetables. Yellow yam is the most important crop

in the cropping system. Yields of yellow yams are relatively
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low; the main limiting factors are nematodés, poor seed, -
and low fertility of the soils. The other yams, too,
havs low yields due to nematodes, anthrachnose, and poor
seed.

Cocoyams (Xantomona) and dasheens (Colocasia esculenta)

are cultivated with yams and other crops as intercrops.
Sweet potato (Ipomoea batata) and cassava (Manihot ultissima
and M. palmata apl) also are very important crops, well
adapted to Jamaica's ecological conditions and valued as
high-calory foods. Pests, diseases, and low soil fertility
limit their yield.

To improve production, research is needed on introducing
and testing new high-yielding, better quality varieties
with resistances to diseases (cassava) and to nematodes
(yams). These varieties should be included in the cropping
systems research trials at Allsides and at additional new
sites. More economical fertilizer formulations and density
of plantings should also be included in the cropping systems
research to produce technological packages more acceptable
to small farmers.

The Irish potato is produced in the Two Meetings watershed

at altitudes above 1,800 feet. Yields are low as compared

to other lycal crops and to potato production in

ecologically better suited areas. The main limiting

factors are lack of adequate conditions for optimum produc-

tion and the continuous presence of pests and diseases.

This crop, using the present wvarieties, is poorly suited

for further improvement of yields. Variety trials shoulcd

be made with new clones now being developed by the International
Potato Centre (CIP) for lowland tropics.

Legumes
‘ vegetable
Red peas (Phareolus vulgarus) are the main/protein

food source in Jamaica. Beans are planted twice a year
(March-April and August-September) as a mixed crop with

maize, yam, Irish potato, and cassava. Yields are very low due
to diseases, pests, poor ecological adaptation, and lack of
resistant varieties. If this crop is to be maintained because
of tradition, tests with new red and black early varieties
from CIAT, dates and densities of planting, and fertilizer
trials in cropping systems should be made to search for

better yielding types. Beans intercropped with cassava,
maize, and sweet potato (beans planted one month earlier) have
produced excellent yields in Costa Rica. There are several
black btean varieties that could give better yields than

the common red beans.
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" Cow peas (Vigna unguicularis) of a black-eyed
variety are grown to some extent in Jamaica. This is a
great potential crop to replace red peas as a main protein
source in areas below 2,000 feet with high rainfall. It
is more adapted to wet conditions and also will tolerate
dry conditions better than do common beans and is less
affected by diseases and pests. There are new high-
yielding cow pea varieties (Centa 101, VITA-2 and others)
that should be introduced and tested to be included in
the cropping systems of the Jamaican small farmers,
eventually to replace the low-yielding red peas.

Gungo peas (Cajanus cajan) are a common legume
in small farmers' holdings of both watersheds. This species
would be more suited to the ecological conditions below
2,000 feet. The varieties used at present are apparently
light-sensitive, grow tall, and yield only in short-day
periods (end of the year). Gungo beans are planted in |
pure mixed croppings and are used also for shading new
cacao and coffee plantings. New short-stem, light-insensitive
varieties should be tested and distributed to small farmers.
Introductions from ICRISAT, Puerto Rico, and Trinidad
should be tried.

Cereals

Maize is the most important grain cereal grown in the two
watersheds. It is planted twice in the year as an irtercrop
with beans, Irish potato, yams, aud cassava. The main
limiting factors are poor varieties, pests and diseases,

and low soil fertility. Improved, open-pollinated var.eties
(Tuxpenoi--short plant), pest ard disease control, and
fertilizer recommendations in cropping systems should be
studied to improve corn production.

Sorghum and millets are very seldom grown in Jamaica.
Research should be done to introduce varieties that could
be grown in the fall planting season and harvested in the
December to March dry spell.

Vegetables

Most of the vegetables grown in Janaica are used fresh for
local consumption; some go to processing plants. They are
produced by small farmers with traditional technology,
‘characterized by low use of agrochemicals, the use of
unselected varieties, and poor crop management.
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Crucifers: Cabbage, lettuce, broccoli, celery,
cauIIflower e

Cabbage gives two crops in the year and does
better at higher altitudes and lower temperatures. It is
a good crop for small farmers. The main limiting factors
are lack of adapted varieties, insect and disease attacks,
and poor quality. Good technologilcal knowledge on managing
fertilizers and controlling pests and diseases is scant.
Lettuce, broccoli, and cauliflower are also grown at high
altitudes, mainly in the fall/winter; they cannot be
successfully cultivated all the year. Production and quality
are apparently low. For all these crucifers, research is
needed on new varieties (from Taiwan, Japan, Califormia,
Florida), fertilizers, and insect and disease control;
adequate storage and marketing facilities are also needed.

Solanaceae: Tomato, peppers, eggplant

Tomato, the most important of these crops, is
planted all year around in single stands at intermediate
and high altitudes. A relay crop of tomato planted betweeuw
rows of maize stalks to support the tomato is being practiced
successfully in El1 Salvador. Tomatoes are planted at the
time when corn ears are bent and begin to dry out. Similarly,
cucumber is relay-cropped with maize. Tomato production is
mainly for fresh consumption. Jamaica imports paste for
the canning industry.

Production could significantly increase with new
varieties for fresh use and for processing, to be produced
all year around; better management of fertilizers, weeds,
and pest and disease control would also help. Field testing
of nematode- and blight-resistant varieties is urgently
needed, as well as research on.land rotation practices to
minimize buildup of diseases and pests.

Sweet and hot peppers and eggplant have good
potential for improved production with new varieties and research on
the best planting and horticultural practices.

Cucurbits: Cucumber, pumpkins, squashes, chocho

Cucumbers, pumpkins, and squashes are grown by small
farmers both as intercrops and as single stands. Production is
low. Chocho (Sechium edule) is a common vegetable growvn as
a backyard crop up to an altitude of 3,000 feet; it has good




Q10

export market potential. Yields of all these crops could be
improved by adaptation trials.

Onions are another important crop for small
farmers of the hillsides. Production is concentrated in
the first half of the year and the product becomes scarce
and expensive the other part of the year. Selection and
adaptation of late rot-resistant varieties to expand the
harvesting period is needed. Education on proper drying
and storage is needed. Introductions from Taiwan, Japan,
and California should be tested. Also, weed control
and fertilizer recoumendations should be studied.

Carrots

Carrots are also produced by small farmers on
the hillsides all the year around, as an intercrop or alone.
New varieties could help improve production.

Other vegetables

Radish is a crop that has lent iltself to very efficient
production, intercropped between maize rows when planting both
crops at the same time. Radishes are reaped 30 days after
planting and benefit from the fertilizer applied to the
maize. They provide a rapid return and do not affect the
maize production. Spinach varieties should be tried in the
fall period at altitudes above 2,7.0 feet similar to those
for lettuce and cauliflower. At lower altitudes amaranthus
is a good green vegetable.

PERENNIAL CROPS

In the Pindars River watershed, the important perennial crops
are sugar cane, citrus, cacao, coffee, and other food/fruit
trees. In the Two Meetings watershed, bananas are the most
important semiperennial crop, followed by citrus, coffee,
cacao, and other food/fruit trees.

Sugar cane is planted at varicus altitudes and on various slopes
around Pindars River. Yields are low, but it has a good sugar
content. This is a crop that protects soil from erosion and
will be kept by the farmers until there is an acceptable
substitute. Since farmers will resist shifting from sugar cane,
a better use of the area should be encouraged: intercropping
cow peas (or red peas) immediately after planting or after
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harvesting. Beans are sown in the interrows of sugar cane
and in 60 to 90 days the crop is harvested without affecting
sugar cane growth. Beans benefit from residual fertilizers
used on sugar cane. This practice can substantially increase
the acreage of pulse production for small farmers.

Coffee is produced on small farms, but the yield is very poor
due to the variety used (Arabica typica), old age of the
plantings, wide spacing, and Inadequate management of shade
and fertilizers. VYields could be almost doubled by replanting
the same areas with new high-yield varieties of Arabic coffee
(Caturva, Bourbon, Villalobos) or some rust-resisgtant
varieties. Replanting does not necessarily mean cutting off
all the old coffee plants. The new plants should be established
in rows between the old coffee trees, planted at 3 feet in the
row, 4 feet between rows. Hillside ditch terraces or orchard
terrace systems for individual plants should be used. Gradual
pruning and removal of the old coffee trees should be made

to open light and space for the new plants. Good fertilizer
and disease control should be given to the young plants. The
total removal of the old coffee plants might take three or
four years, leaving a complete new high-yield, full-bearing
stand. Shade trees should be removed or cut back to a
minimum. Under these conditions and with good management,
coffee production could realize 600 to 800 pounds of dry beans
per acre.

Cacao 1s another crop that has very low yields due to age,
excessive shade, rat damage, and black pod disease. O0ld
plantings could be replaced by new ones by a wmethod similar
to that suggested for coffee, using hybrid seedlings. 1In
young plantings, a good management of shade and opportune
control of black pod could significantly improve production.
This is a good crop for soil conservation. Bananas are good
to use as medium-term intercrop plants in both coffee and
cacao plantings. Perennial trees--all food/forest trees,
for instance--can be planted as permanent shade.

Of citrus types, orange, grapefruit, lemon, lime, and

ortanique are the species most common in the two watershed
areas. Yields apparently are low, but citrus could be increased
substantially with better fertilizer treatments, prunings,

and weed, insect, and disease control. The good market for
fresh fruit and the presence of canning indus.iries for juice
export are an impetus to increase citrus plantings. Citrus
could be grown even on slopes up to 30° on small farmers'

lands, using terracing methods. Small tangerine plantings

could be increased above a 2,000-foot altitude on the hillsides.
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Avocado is an economical and potentially good crop for exportc.
For this purpose small plantings could be made with budded
clones of local Antillean selections for the lowlands and
Guatemalan clones for altitudes above 2,000 feet. They could
be planted on hillside lands, with adequace soil conservation
practices, good fertilizer, and good horticultural manage-
ment. Using an appropriate series of varieties, it should

be ‘possible to have avocado in production most of the year.

Mango is another species that offers good economic possibilities
for export as canned juice, pulp, or even as fresh fruit if
selected varieties are planted. DMangoes are predominant among
the food-trees in the landscape of the Pindars River and Two
Meetings watersheds. They are unselected seedlings of little
market value. Trials should be made with buddings of new
commercial varieties on basal suckers or lcw branches c¢f old
mango trees; this process could slowly raise high-quality
mango production. Once the buddings have been established,
gradual or partial removal of the adult treessiould be
encouraged. Small plantings with budded plants of improved
mango varieties should be promoted in hilly land.

Plantains should be maintained for their economic value.
Plantain presently has good export possibilicles and plantings
sheuld be expanded provided that nematode control is practiced.

Pineapple, pawpaw (papaya), guava, and ackee also have a good
economic potential if tied to agroindustry. All these crops
are suited for small farmers' hilly lands, under appropriate
soil conservation practices.

Jamaica has an acute shortage of edible vegetable oil. 0il
palm could be an economic crop for small, medium, and large
farmers if an oil extracting and processing plant could be
established. It is a labor-intensive crop that might grow

up to 1,000 feet above sea level in both watersheds. Isolated
plants were observed in several locations in the Pindars River
area. Field and adaptation tests should be made with hybrid
seeds introduced from Nigeria, Ivory Coast, or Malaysia. These
hybrids start bearing in 3 to & years; in the meantime food
crops could be grown between palm rows. Contour plantings
under soil conservation systems could be used.

Pejibaye (Guilielma gasipaes) or peach palm tree produces

good yields of edible fruits rich in Vitamin A and carbohydrates
and containing up to 3% protein. Besides the fruit production,
the best economic value of this species is as heart of palm

for canning. The species is adapted to acid and neutral soils,
withstands excess water and brief water shortages. 1t grows
well at altitudes from sea level up to 2,000 feet and could

be planted on intermediate slopes.




qQ 13

Macadamia nuts have an excellent market potential for export,
and the tree should be tested in both watersheds at altitudes
from 1,000 to 3,000 feet. If adapted, it could be establighed
on gentle hillside slopes. Production starts 6 to 7 years
after planting, %ut rows could be inteicropped with coffee,
pineapples, or even annual crops.

Passion fruit (Passiflora edulis) also has a good economic
potential for gmall Farmers 4f tied to agroindustry: it is
guited to small farms on hilly land, under appropriczte soil
conservation practices. Reportedly, it grows well in Jamaica,
but people do not accept the flavor. If production were tied
with a canning industry, it could become a valuable crop for
small farmers as high yields can be obtained in small areas.
There are several varieties available in Venezuela and Brazil.

Naranjilla (Solamun quitoense) i3 a fruit that could grou
well at altitudzs above £,000 feet in hilly lands of both
watersheds. It is a semiperennial crop of high-yield potential,
but economic marketing would require a canning industry.

SPICES

Jamaica is a traditional exporter of pilmento, ginger and
nutmeg. Ginger is still being produced on hillsides, often
intercropped with yams and other tuber crops or as a pure stand.
However, farmers have been advised not to continue planting
ginger on steep slopes because of the severe erosion it incurs.
A good market exists for this splice and ginger production
should be encouraged on terraced or flat or slightly undulating
land.

Most of the pimento or allspice (Pimenta officinalis) produced
oresently in Jamaica comes from old backyard trees. UNo
organized pimento orchards are reported and people claim that
this crop has not been promoted because the trees take a long
time ro bear. However, there are reports that by budding
selected material on young seedlings, earlier production could
be obtained. This approach is very practical and has been
successful withk ocher long-cycle crops. Pimento production
could be increased by serting budded plants as living fences
at borders of properties or as small orchards on steep slopes
near farmers' homes. Research is needed on selection,
vegetative propagation techniques, and disease control. I:

is quite possible that budded trees will branch at levels
closer to the ground, makir _ reaping easier.
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Nutmeg has also a good axpo%t market and plantings could be
expanded on hillside areas, provided the scoil is deep. Small

orchards could be set on flat land or, by contour planting,
on slopes.

Black Pepper (Piper nigrum) is another spice with a good
international market that could be grown by small farmers

on terraces and gentle slopes. It is a labor-intensive

crop and climbs on poles like yams. Research will be needed
to test varieties for production, disease control, wecding,
and fertilizer practices.

Annatto (Bixa orellana) grows well in the two watersheds and
has a good export market potential. It could be grown with
contoured hillside ditches or orchard terracing. Varietal,
disease control, and fertilizer trials should be made. Inter-
cropping with annual food crops (maize, red peas, cow peas,
sweet potato) could be done during the first two years in

the interrow spaces until the tree canopv closes.
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ANNEX R

SOCIOLOGICAY, AMALYSIS

SUPPLEMENTAL SAMPLE SURVEY OF ROLE OF WOMEMN

To define more clearly the role of women in this project,
additional information was collected by interviewing a 10%
sample of spouses from the farmer survey, for which tables

are presented. The following five tables
surmarize the available data on the role of woren,

as compared
to similar questions in the general survey.
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TABLE 1. MARITAL STATUS

Farmer Survey =~ Males Women Survey
Response No. % No. 3
Single 629 20.3 - -
Married 1,768 57.1 2,259 63.2
Widowed 134 4.3 - -
Divorced 6 0.2 - -
Comuson~Law 528 17.0 548 15.3
Other - - 765 21.4
Not stated o33 1.1 - -

TOTALS 3,098 3,572

* Of the 3,121 male operators, 3,C98 had '"spousas." The sirgle,
widowed, divorced and not staled could be included under
common=-law when union status is considered. '



TABRLE 2. MAJOR DECISIONS ABOUT FARM OPERATIONS

Farmer Survey -~ Males

Response No. %
Mostly X 730 23.6
Mostly my onuse 74 2.4
My spouse and I together 1,480 47.8
The whole fanily together 36 1.2
Otherx - -

No response 718 25.1

Women survey

No.
1,035
1,046
1,280

105

107

29.0



TABLE 3. CONSULTING WITH SPOUSE WHEN CHANGES ARE
MADE ON THE FARM

Farmer Survey -~ Males Women Swurvey
Response No. % No. %
Consult with spouse
(Spouse does not: consult) 2,011 64.9 2,325 65.0
Agree right away (328) - (293)
Agree only after careful
thought (1,663) - (1,838) -
Care very little ( 11) - ( 89) -
Disagree _ ( 10) - ( 0) -
Other ( 0) | - ( 105) -
No response ( 9) - ( . 0) -
Do not consult (not consult) 294 9.5 1,246 34.9

No response 793 25.6 - -



TABLE 4. FARM INCOME CONTROL

Farmer Survey - Males

Response No.

I take charge and decide how

to spend 420
My spouse takes charge and
decides how to spend - J68
My spouse and I plan

together 1,520
Other 6

No response ' 784

%

13.6

11.9

49.1

0.2

25.3

Women Survey

No. S

1,248 34.9

499 14.0

1,665 46.6

- 160 4.48



TABRLE 5. TRAINING OF SPOUSE FROM FARMER SURVEY

Rasponse

Pield days

Training division of
Ministry of Agriculture

on=-farm training
long-term formal training
Other

Ho response

NO @

of Farmors

157

28

1,997

17

839

R
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TECHNICAL ASSISTANCE AND TRAINING REQUIREMENTS

Scopes of Work . . . . « « « &+ o 0 a0 e e e S 2
Horticulturalist . . . . . . « « . . S 2
Farming Systems Specialist , ., ., ., ., . . . S 2
Soil Cor.servation Engineer S 2
Agricultural Extension Advisor . , S 4
Marketing/Agrcindustry Specialist S 4

Agricultural Credit/Farmer Organizations
Specialist . e e e e e

Agricultural Production Economist
Characterist{cs of Team Leader
Short-Term Assistance

Technical Assistance Costs

“y v »n v v w
N Oy v

Training Requirements and Costs
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TECHNICAL ASSISTANCE REQUIREMENTS
SCOPES OF WORK

Horticulturalis*

This specialist should have a very good practical knowledge
of tropical agriculture. He should be a generalist to

the extent that he has experience with tree crops such as
coffee and cocoa, but have more specific knowledge of
tropical root crops such as yams and cassava, and of

pulse cultivation in the tropics. He must also be
knowledgeable about banana production, both in pure and
mixed stands with intercropping of coffee and other crops.
He should have experience working with small farmer
operations rather than with plantation agriculture. A
minimum of 10 years' experience working under tropical

or subtropical conditions should be required. ‘'his
specialist should have experience in and be capable of
developing and evaluating research projects with a

minimum of assistance and technical backstopping. He
should have worked as an extension specialist or directly
with result-oriented applications of his specialties..

He should be a cooperative person and able to develop

an outreach program in cooperation with the other specialists
and the agricultural extension personnel. A person in this
position will be required for three years.

Farming Systems Specialist

The person recruited to fill this position will play a
unique role in the development of the project. He should
have wide experience in tropical agricultural development
as it relates to small farm activities. Training in farm
management is essential. The ability to combine agronomic
and economic information into a single technological package
will be necessary. This specialist should have experience
working with multiple cropping and intercropping systems
under situations similar to Jamaica. He should have
experience developing agricultural systems for use on bench
terraces- and other soil conservation structure. Experience
working with fertilizer trials and determining optimal
economic applications for various crops under tropical
conditions will be required. This specialist will work
closely with the extension service and with the other
members of the technical assistance team.. Xe will be
required for three years.
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Soil Conservation Engineer

This specialist will be in charge of the overall super-
vision of the entire gsoil erosion control program. He

will work with the local engineers and soil conservationists
to carry out the project as originally planned in the
UNDP/FAO report. Improved waterways and other structural
designs should be developed by him to reduce the cost of
program implementation. This person should have experience
working with both machine and manual construction of

bench terraces, hillaside ditghes, and orchard terraces

on land with slopes up to 30°. The average land holdings
in this project are under three acres, so this scientist
must know how to develop a program with small land holdings.
Since the project .nsists of total treatment of two
watershed areas, knowledge of erosion control and watershed
management overall will be required. Because the project's
approach is integrated, the soil conservation engineer

must work closely with the horticultural, agricultural
extension, and farming systems advisors. He will advise
the project director on all aspects not only of soil
conservation but also of other engineering matters such

as stream bank protection and road erosion control. This
specialist will be required for four years.

Agricultural Extension Advisor

The person selected to fill this position should have wide
experience creating agricultural extension programs in
developing countries. He must have designed and developed
implementation activities that were related to small farmers.
This specialist should have helped develop local group
participation in programs involving drastic technological
changes that cover all facets of production such as new
crops and varieties, fertilizer use, agricultural credit,
and marketing. This officer should be experienced with

the use of audiovisual aids and their production under less
than ideal conditions. Experierice with programs involving
soil conservation would be useful but not critical.

The agricultural extei.sion advisor will organize all the
extension activities in the project area and will report
to the project director and tha Southern Region director.
He will coordinate his program with the respective parish
managers and keep them informed about routine extension
matters, including those not directly related to the project.
He will work closely with the other members of the Ta team,
both in terms of implementing programs for improved
technology and also organizing farm groups for marketing,
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supplies, and agroindustry links. He will be required for
four years.

Marketing/Agroindustry Specialist

This person,as the title implies,will play a dual role.

The primary concern would be to help improve the existing
marketing system and develop changes where required. He
will work with the local JAS chapters to organize marketing
groups. Present industries using agricultural products
will be assisted in getting a more certain supply of raw
materials. New industries will be developed as the need
arises and as they are identified. )

The holder of this position should have experience working
with tropical agricultural produce. He should have worked
with small-farmer organizations in developing countries.
Knowledge of the handling and storage of perishable

tropical fruits and vegetables wil)l be essential. This
position should be filled on a full-time basis for two years
in the second and third years of the project.

Agricultural Credit/Farmer Organizations Specialist

The specialist selected to fill this position must have
overseas experience working with small farmers in developing
countries. He should be well informed on credit delivery

s sters and the organization of local lending institutions.
Experience in situations where innovative credit systems
such as group or cooperative lending have been tried is
desirable. This person should have a good knowledge of
agricultural cooperatives in general but particularly of
their organization for serving the small farmers. He should
be able to help train local credit institution staff as

well as local cooperative managers. g

The person selected for this position will work closely with
the local JAS groups and organize them to provide inputs

for their members. He will work closely with the agro-
industry/marketing advisor and help develop marketing
cooperatives where required. He will work with the several
PC Banks that serve the project area to develop a viable

and timely credit system for the small farmers. He will be
required during the first three years of the project.
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Agricultural Production Economigst

This scientist will be axtremely important, in both

the imglamentati&n and the evaluation of the project.
He will work with the other wmembers of the TA team to
determine cost/benefit ratios of various agricultural
enterprises. He wi.l work with the farming systems
specialist to determine farm production costs and the
value of the products. He will we:k with the Data Bank
and Evaluation szction of the Min Ag to monitor the
progress of the project and help identify changes that
might be required.

A person with overseas experience should be selected, but
professional capability should be given the greatest emphasis.
He should have a strong background in farm management £rom

an applied rather than an academic approach. The ability

to analyze various alternative cropping systems and to
determine their relative econcomic feasibility will be of
prime importance. This advisor will be needed for two years.

CHARACTERISTICS OF TEAM LEADER

This individual will have other duties as either the
agricultural extension or soil conservation advisor. Vo
specific field of training or expertise can be indicated

for this individual. He should have a general knowledge

of all phases of tropical agriculture. Experience working
with and knowledge of agricultural extension, agricultural
credit, and farmers' organizations, as well as soil conserva-
tion programs, would be most helpful. This person should
have worked with agricultural development programs in
developing countries. This experience should include
administrative roles dealing with people of different cultures.
His leadership capability will be extremely importast.

The person in the position of team leader will work directly
with the project director and in effect will be the codirector.
He will report directly to the rural development officer of
USAID/J and keep him fully informed of the project. He will
also work directly with the various sections of the Min Ag
involved in the different stages of project implementation.

He will be responsible for the activities of all the members
of the TA team, and help to coordinate to achieve maximum
results. He will be responsible for monthly progress reports
and the implementation and control of any record-keeping
system required by AID. He will also help identify and schedule
short-term assistance as required under the TA contract.
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SHORT-TERM ASSISTANCE

Under the TA portion of the project, a total 60 man months
of short-term ascistance will be provided during the life
of the program. Spocialties will include but not be
limited to the following fields: somall group organization
(6 months), heavy equipment operation, maintenance and
inveutory control (6 months) specialized horticultural and
agronomic areas (12 months) livestock and dairy production
(6 months), tropical pasture development (3 months), rural
housing (6 months), agroindustrial development (6 months),
food storage and rocessin% (6 months), home economics and
nutrition (3 months), and plant pathology and entomology

(6 months).

TECHNICAL ASSISTANCE COSTS
Position Term (Yrs) Yearly Cost Total Cost
Project Officer 4 AID Direct Hire
Soil Conservation
Engineer . 4 US $60,000 Us $240,000
Ag Extension Advisor A 60,000 240,000
Horticulturalist 3 60,000 180,000
Farming Systems
Specialist ) 3 60,000 180,000
Marketing/Agroindustry
Specialist 2 60,000 120,000
Ag Credit/Farmer .
Organizations Specialist 3 60,000 180,000
Ag Production Eccnomist 2 60,002 120,000

Subtotal Uss 1,260,000
Short-term advisors 60 months USS 4500/

month 270,000

Total TA Requirement Us $1,530,000
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TRAINING REQUIREMENTS AND COSTS

The ilmmediate manpower requirements for this program
have been considered in the organizational framework and
staffing pattern suggested by the GOJ (Annex U). Medium
and long term requirements and related training needs
are presented below, with a view toward manpower
requirements in the final years of the project and
requirements for program replication. The list is
fllustrative of the types of people needed and will be

finalized prior to any disbursements of participant
training funds.

7
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TRAINING REQUIREMENTS AND COSTS

Field of Study
So0il conservation engineering
Land use and soil conservation

Integrated watershed and rural
development planning

Agronomic conservation
measures

Soil conservation administration
and legislation

Soil conservation district
organization

Tropical horticulture
Agricultural extension
Farming systems specialty

Agricultural economics -
production

Agricultural economics -
marketing

Entomology
Plant pathology
Tropical pastures

Agroindustry development
Agricultural cooperatives
Soil fertility

Soil structure

Agricultural credit

Data analysis and evaluation
Participant training costs
Local training costs

(Specialized in-country seminars)

TOTAL

S 8

Time (Mos)

- 18

18

18

18

6
18
18
18

18

18

each

each
each
each

each

each

18

18
6

18
18
18
18
18
12

each
each

US $ 410,000
" 60,000

us $ 470,000
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ECONOMIC OVERVIEW

I. 1977 Economic Situation

In recént years the Jamaican economy has suffered
from severe internal and external disequilibria, as
manifested in a growing chronic halance of payments
gap, a large and growing fiscal gap, a growing rate of
unemployment and underemployment, and declining rates
of growth - ih all sectors except the government
sector. Highly dependent upon foreign financing and the
import sector, Jamaica's increasing isolation from
traditional sources of foreign credit has -~ by mid
1977 -- placed the island's economy in a position where
even short-run survival is questionable unless massive

international support becomes available almost
immediately.

A brief look at. some of the key economic performance
indicators gives a general idea of the magnitude of
Jamaica's current problems.

A. Balance of Payments and Foreign Exchange
Reserve Position

Jamaica's overall balance of payments situation
has deteriorated significantly over the past several
years. By mid-year, 1977, its net foreign exchange reserve
position had dropped to an estimated negative $US5200
million, with gross reserves estimated at approximately
$16 million, the equivalent of approximately ten days
of imports. (It should be noted, however, that because
part of the gross reserves are composed of SDRs and other
statutory requirements, it is possible that, for all
intents and purposes, its gross reserves are close to zero).

1. Current Account

Table 1 shows Jaraica's ba}ance of visible
trade from 1966 through 1976, demonstrating the increasing
deficit.



Table 1 ‘
Jamaican External Trade, 1966-1976

' (in thousands of JSf

Balance of

Ratio of

Period Imports Exports Visible Trade Imports: EXports
1966 233,706 162,873 ~70,833 1.43
1967 252,579 163,314 ' -89,265 1.55
1968 320,346 183,003 -137,343 1.75
1969 363,301, 211,780 -151,521 1.71
1970 437,839 284,832 -153,007 1.54
1971 459,754 -282,704 -177,050 1.63
1972 493,165 300,758 -192,407 1.64
1973 604,499 354,719 ~249,780 1.70
1974 850,781 664,446 ~186,335 1.27
1975 1,027,100 719,471 ~307,629 1.43
1976 829,785 561,623 ~-268,162 1.48

SOURCE: Department of Statistics, EXTERNAL TRADE

It will be noted that imports and exports have grown on a
fairly parallel basis, as witnessed by the lack of major 1/
unexplained variations in the ratio of imports to exports.-—
This can largely be explained by the fact that there is a high
ratio of imported goods to production in Jamaica. In the
manufacturing sector, including the bauxite/alumina industry,

for example, the ratio of imported raw materials to gross

value of output is estimated to be 0.39.

Any increase :.n

exports, then, is tightly tied to increased imports.

1. The apparent exceptions are:

1968 and 1969, when imports for
the bauxite industry were extraordinarily high, and 1971-73 when
tourist infrastructure investments were at a peak.

T 2
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It is, nonetheless, true that excess liquidity
in the economy during the past few years, combined
with a lack of parity between Jamaican currency and
the so-called “hard" currencies,2/ created a high
import propensity for consumex goods. At the same
time, agricultural cutput wag declining, giving rise
to increased demand for food imports. Finally, the
increased world prices for petroleum and petroleum
based products =-- upon which Jamaican industry is
heavily dependent -- added a considerable excess
burden to the overall import bill.

On the export side, there has been a declining
tretd in the last few years; in 1975 exports grew at
a ccnsiderably lower rate than imports (8% compared
to 20%), a trend which was diminished, but nonetheless
maintained in 1976 when imports fell by 19% and exports
fell by 22%. Prospects for exports for 1977 are
cautiously qualified as "better", due to increased
bauxite/alumina production and prices, but preliminary
indications are that manufactured exports may be down
as much as 50%.

At the same time, the tourist industry has not
lived up to its expected potential as a foreign exciange
earner. Hotel room occupancy rates are currently
running between 35 and 40%, and net receipts (tourist
inflow minus amounts spent by Jamaicans abroad) are not
expected to exceed $65 million in 1977.

In keeping with austerity measured announced in
February, 1977, the GOJ has instituted a new systemn
of import licensing, and originally anticipated maintaining
the line at a vastly reduced overall import bill of $J650
million. Currently, GOJ officials expect that this will
eventually rise to an estimated $J860; exports could
amount to $J660, if eurrent bauxite/alumina projections
are correct. A current account shortfall of about
$200 million is thus anticipated in 1977.

2. In May, 1977, the GOJ announced that the Bank of Jamaica
had adopted a dual exchange rate system under which a Basic
Rate (based on the prevailing rate of J$0.91 = US $1) will
prevail for government transactions, transactions of the
bauxite/alumina sector and the import of essential goods,
whereas a new Special Rate of J$1.25 = $1 would be used in
other transactions. The Special Rate signifies a devaluation
of 37.5% over the Basic Rate, and was expected to have a
devaluation of 37.5% over the Basic Rate, and was expected

to have a deflationary influence onmn-essential imports
while at the same time giving a greater comparative advantage
to locally-produced goods and stimulate the flagging tourist
industry. '
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2. Capital Account

. On the capital account side, the picture is
even less bright, as little (if any) new capital inflows
have been attracted. By rolling over some bilateral
loans, principally $25 million received from Canada. as
balance of payments support in late 1976, the GOJ has
not yet experienced a net negative position on its
official capital account; on the private capital
account, however (including direct investment, govern-
ment-guaranteed borrowing and other pricate capital
transactions), outflows exceeded inflows in 1976 and
the same trend has continued through the first half
of 1977.

3. Summar

Jamaica's 1977 balance of payment picture
is not bright. Given an estimated $J200 million deficit
on the current account, and a potential capital account
deficit which could go as high as $50 million, Jamaica's
alternatives are extremely limited. Jip to the present
the GOJ has honored its government and government-
guaranteed debt commitments, using trickles of new
foreign credits as well as rolling over previous commit-
ments, but if the present picture continues it is likely
that the GOJ will have to begin to default on at least
the government-guaranteed debt, thus putting Jamaica
officially in arrears.3/

B. Public Finar ce

A arowing fiszal gas has occurred in Jamaican
public finance in recen: years, occasiocned by increased
government expenditures ‘including priority social
welfare employment programs and subsidies), and a
diminishing tax base. 1In 1975/76 the total deficit was
J$106.7 million; in 1976,/77 this grew to J$366.8; the
current 1977/78 approved budget calls for net public
expend tures totalling $1.273 million, compared to estimated
internal ¢ rrent and capital receipts of $669.4 million.
Assuming $126.6 million ir transfers to the Treasury
from the Capital Development Fund, a total of $478 million
will be needed to finance the gap.

3. For some timne payments due on the private external
debt have been postponed through the simple mechanism

of BCJ's not authorizing foreign exchange remittances

abroad.
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In the past years, the standard procedure
for the GOJ was to cover that part of the gap not
financed from external sources (primarily institutional
loans) by deficit financing through the BOJ, creating
an expansionary monetary trend. By creating an excess
liquidity situation during a period in which actual’
productivity was falling in most sectors, serious
disequilibria were created between purchasing power
and productive capacity. This, in turn, increased the
propensity to import, thus exacerbating the overall
balance of payments problems outlined above.

A precondition to Jamaica's racelving IMF
support over the coming months will be its ability to
deal with the fiscal gap through other means than BOJ
deficit financing.

C. Industrial Pro&uctivity

Overall production declined markedly during 1976
in nearly all key manufacturing sectors, causing some
GOJ officials to estimate that GDP may have dvopped by
as much as 10% during the year. The biggest declines
registered in 1976 were in bauxite production (an
estimated -25%), alumina (-45%), steel (-10%) and
cement (-15%), with increases noted in flour (20%),
animal feed (10%), cornmeal (32%) and electric sales
to industry {17%). The principal factors behind the
generally poor performance were persistent labor problems
(strikes and go-slow conditions), as well as a generalized
uncertainty on the part of investors as to future
political and economic directions of the country.

The outlook for 1977 includes an expected upturn
of the bauxite,/alumina industries, fostered by an improved
world market outlook, but still lower production (based
on 1976) levels for most other sectors. TInvestor
uncertainty is still a critical factor (BOJ officials
noted that new loan applications for new or expended
productive activities were practically nonexistent during
the first half of the year), but this has been compounded
by the foreign exchange squecze. f§hile most major
industries have sufficient inventory stocks to maintain
production 4 to 6 months, once stocks are depleted the
industry must either import or stop production.
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D. Agriculture Sector Performance

As indicated in section . the
performance of the agriculture sector has been
disappointing in recent years. Basic infrastructure
has been largely ignored, credit channels are:
cumbersome and are not effective in reaching small
farmers on a timely basis; the marketing system .acks
basic infrastructure and rests largely upon a disjointed
system of ‘higglers'; or commercial middlemen who reap
the bulk of the profits. Few incentives have been
provided the farmer with the result that rural-urban
migration has been accelerated (sspecially among the
younger rural inhabitants recently entering the labor
force), and idle capacity has been increasing to the
point where an estimated one-third of potentially
productive agricultural land is not currently under
cultivation. “

A key element in the Emergency Production Plan
is the revitalization of the agricultural sector,
through the provision of basic¢ infrastructure, credit,
and reorganization of the marketing system. The Plan
calls for a 30% increase in basic food production during
1977. “while it appears doubtful that this goal can
be reached in the time frame originally established,
given capital and manpower limitations at the planning
level, the ambitious goals are nonetheless indicative
of the growing concern among GOJ officials that Jamaica
must act quickly to reverse the actual declining trends
in the sector.

II. Causes and Consequences cf Jamaican Economic Problems

A. Causes

tthile it is difficult -- as well as dangcrous --
to point to any one or two factors as being the oprincipal
causes of Jamaica's current economic problems, it is
nonetheless useful, in terms of long-range econcmic
development planning, to try to identify the major
causal links which underlie poor economic performance.

Perhaps the major cause of Jamaica's current

" problems has been its apparent inability to scale down its
lifestyle to a level consistent with its income. The
1960's was a dzcade of intensive investment in the bauxite/
alumina and tourist industries, and the 1970's was to be
the decade when the fruits of these investments were to
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be reaped. During the investment staye, mcmbers of
‘the agricultural work force were drawn to construction
sites and employment opportunities in north coast
tourist complexes and in the extractive phase of
bauxite mining. Income levels were generally high,
and the 'pull' of the urban industrial sector was
probably more important than the ‘push' from the:
agricultural sector. Higher wages in the urban sector
caused a spiraling of trade .union demands; excess
liquidity in the system created an artificially high
propensity to consume, which could not be met with
local production, thus imports began to increase at
a much higher rate than exports; while the government
was certainly cognizant of its high rate of spending,
as well as growing fiscal and balance of payment gaps,
there remained an underlying confidence that anticipated
economic growth of the 1970's would be sufficient to
pays for the rapidly accumulating debt.

In short, Jamaica was gearing up for a decade
of economic growth which never materialized. By the
mid 1970's, there had occurred a mujor shift in the labor
force, out ¢f agriculture and into tourism, construction
and bauxite/alumina, and consumption pattexrns -- both
public and private =-- had changed drastically to reflect
impending prosperity. )

The reasons for Jamaica's underachievement
in terms of its economic growth objectives are complex,
and involve a combination of political attitudes, social
unrest, and fluctuations on the international commodities
markets. At the risk of over-generalization, the follow-~
ing occurred:

-- lowered world demand for Jamaican bauxite/ .
alumina causell a significant reduction in
praduction over that originally anticiwated.
The Revere plant in Jamaica has been clos:c
since 1975, and total Jamaican production ~c
bauxite has dropped from 15 million tons a
year to 16 million tons.

-- As the construction phase of the bauxite/
alumina and tourist industries began to

slow dovm, unprecedented unemployment occurred.

In order to fill the employment gap, the GOJ
resorted to heavy deficit financing to create
new government jcbs and public works programs.
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-~ peficit financing through the Bank of Jamalca,
in turn, created excess liquidity in the
economy, initiating an inflationary spiral
which the GOJ was unable/unwilling to bring
under control. '

-~ The wave of violence and social unrest which
accompanied increased unemployment spread
quickly to north. coast tourist complexcs,
and word spread -- often exaggerated -- to
tourist agencies, cruise companies and potential

. " tourists that "Jamaica is unsafe." Hotel room
occupancy rates dropped, and tourist facilities
began closing, thus exacerbating the unemployment
problem. (In addit'on, since a large percentage
of hotel facilities were built using government-
guaranteed external financing, the GOJ has
been saddled with debt service payments for
non-revenue generating investments.

-~ lhereas excess liquidity in the system
.strengthened demand for agricultural products,
internal production began to drop markedly, a
result of increased rural-urban migration.

A secondary cause of Jamaica's current inability
to cope with growing economic problems is the high incidence
of out-migration, especially in the professional and
technical/occupational categories. The ultimate success
of the Emergency Production Plan, and subsequent Five-Year
Plan (due for publication in December, 1977) will depend
heavily upon the human resources available to implement
the plans -- agricultural and credit specialists, education
planners and teachers, technicians skilled in small industry
and agro-industry. Until recently it was assumed that out-
migration from Jamaica was primarily a result of the 'pull’
exerted by the developed countries -- greater job mobility
and higher anticipated earning capacity. Of late, however,
GOJ officials admit to the strong ‘push' impetus emanating
from Jamaica, caused by increasing urban violence and
unrest as well as declining job opportunities.

B. (Consequences

The consequences of Jamaica's recent economic
problems include the following:
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-= Major dislocations in the labor force,
with too many concentrated in sectors
which, because of the high dependency on
foreign exchange, are the most likely
to curtail, or even terminate, operations.
At the same time, the agricultural sector,
which must b2 revitalized if Jamalca is
to experience medium to long term growth,
has been left without a pool of human resource
talent upon which it can draw;

L3

-= High rates of unemployment and under-
employment, which can only grow higher as
emergency economic measures =-- including
curtailing foreign exchange availability --
are implemented;

-~ A real drop in GDP in constant price terms,

estimated at about 10% for 1976, and
unimproved during the first half of 1977.

III. Economic Strategies for Assistance to Jamaica

In developing a strategy for assistance to Jamaica, it
is important to distinguish between: (a) short-term measures
which are immediately necessary to address specific and
identifiable problems affecting the economy; and (b) longer-
term programs which address the deeper-seeded causes of
rthe immediate problems. The former are readily identified,
and are to some extent "bail out" measures necessary to prevent
a collapse of the economic and productive system. The latter,
longer-term, measures are those problem-~specific programs
and interventions designed to restore a structural equilibrium
among the productive and human resource sectors of Jamaica's
economy, to allow for the possibility of future economic growth.
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The following diagram represents Jamalca's GDP
curve over time. No actual monetary terms arc gliven,
and the .time frame represented is simplified into
three decades, the 1950's, the 1%960's and the 1970's.
t) on the time axis represents the present tim@j where
GDP is at point xj, :

GDP 1950's \ 1960's
e A‘}
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‘Q:w,_:?- S AZ
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\\
[ S Y
RS ]
to El 't2

oDP which grew slowly throughout the 1950's began to
ascend rapidly in the 1960's as a result of the investments
in bauxite/alumina and tourism. The peak, point ¥*o on the
diagram probably occurred about 1973; at that point, GDP
began to drop for reasons outlined above.

Fourth growth alternatives, Al through Ag, are also
graphically represented.

Ay is the continuance of the current downward trajectory,
and the probable consequences to the Jamaican economy if
no remedial action were taken -- i.e. no external assistance
and an inability to reorder internal disequilibria. A2
represents a situation in which Jamaica would, in effect,
bottom out on its current trajectory, and experience neither
economic growth in real terms nor a situation any worse than
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it already is. h:. which is the . leal, Lg that a

sudden about-face would occur, and economic vitality
would be restored in the short run, bringing with it

teal increases in GDP. ‘thile this is the most attractive
scenario, it is also the least probable of the alternatives
outlined, since it presumes the possibility of growth
without any rectructuring of the productive sectors of
the economy =-- in short, it assumes that the current
sitvation could be made viab.e without changlng those
factors which have contributed to the current decline.
Realistically, this alternative would only be operative
if a new vnexploited resource were suddenly to be
discovered or if the current world market situstlion for
Jamaican exports were to suddenly experience a bhoom on
the magnitude of recent petroleum upsurges -~ nelther
being a probable phenomenon.

Aig which is the suggested alternative in terms of
AID strateqy, woumld attempt t ) distingulish botween
short~term assistance, in the form of balance of payments
and/or budget support, and longer-term development
assistance. Short-term assistance is essentially needod
to cover the distance hetweaen GDP points xy-and xo
(periods t) to tn), providing ‘emergency*® type programs
such as commodity import credits, P.L. 480 assistance,
housing gqguarantees, etc. The actual development impact
is likely to be minimal, as comparcd to assistance in
the bulk of other LDCs, but it recognizes that the current
Jamaican situation is such that th~ immediate economic
emergency must first be dealt with if any future develop-
ment assistance, per se, is to be eftoctive. This is
not to say tha: no devealopment assistance should be
provided during the short-term. During the period
between t) and tp, it is essential that Jamaica begin
laying the groundwork for the strong development push,
which can only begin once the emergency period has been
passed, and AID can play a vital role in such areas as
manpower training, education, and agriculture. Teochnical
assistance in these key areas can add to the probkabilities
of success in Jamaica's subsequent push for long-range
sustained economic growth.

When GDP reaches point ¥ -- a hypothetical point,
the numerical magnitude of which must be determined by
the GOJ itself and the actual timing of which is dependent
upon the ability of local decision-makers to enforce
both public and private discipline -- longer-term programs
designed to accelerate econcmic growth become the
appropriate tool of international assistance.
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ANNEX U 2

PROPOSED GOJ STAFFING PATTERN
Abbreviations are Jamaica Government service titles.
I. PROJECT DF.VELOPMENT COMMY'ITEE

(1) Regional Director (Southern) = SMGI

(2) Deputy Regional Director ~ NPS IV

(3) Director Porestiy Extension = NPS III-

(4) Chief Soil Conservation Officer -~ NPS IIX
(5) Director Planning and Policy Review -~ SMGII
(6) Director Data Bank -~ NPS IV

(7) Dbirector Extension Services - SMG IIX

(8) Directar of Research ~ SMG IX

II. CONSULTANCY SERVICES .- HEADQUARTERS -~ (LOCAL COUNTERPARTS
TO OVERSEAS CONSULTANTS)

(1) Soil Conservation Engineer -~ NPSIX
(2) Soil Consexvation Economist - NPS IX
(3) Conservation Farming Planner -~ NPS II
(4) water Harvesting Engineer - NPS II

III. STAFF - PROJECT IMPLEMENTATION

(1) ©One Project Manager - NPS IV

(2) Two Snr. Soil Conservation Officers - NPS IX
(3) Twenty Soil Conservation Officers ~ PST IX
(4) FPorty Headmen - ISS IIX

(5) Twenty Pield Assistants - TSS III

(6) Eighty Senior Labourers - $6 p.d.

Iv. EXTEXNSION AND FORESTRY

(1) Parish Manager - Manchester - PMA III
(2} Parish Manager - Clarerdon

(3) Two Snr. Extension Officer -~ NPS II

(4) Twenty Extension Officers - BST II

(5) One Forest Officer - NPS II

(6) One Assistant FPorest Supervisor/GN III
{7} Three Foresters - PST/GH II

{(8) Eight Forest Wardens (Headmen) - LMO II



V. ADMINISTRATIVE SUPPCRT SERVICES

(1)
(2)
(3)
(4)
(5)
(6)
)

BExacutiva Cfficer = CR V

Projact Acoontant - FAA III

Two Assistarc Accountants - FAA I
Two Sarcxetzxy/Stenographers - ST IIX
Four Typist - ST I ‘

Two Clerical Officer - CR II

Store XKeeper - CR II

VI. TECHNICAL SUPPORT SERVICES

(1)
(2)
(3)
(4)
(5)
(6)
(7)

Bioht Tractor Drivers - LMO IV

Bight Assistant Tractor Drivers -~ LMO IX
One Driver-Mobile Repair Unit - IMO III
One Driver-lLowBoy = LMO IV

Mechanical Mt. Supervisor -~ AIT IXI

T™wo Assistant Mechanlcs - AIT I

Twenty Pick-up Drivers - LMO III

ANNEX U 3



ANNEX U 4

COORDINATING COMMITTEES

INTERMINISTERIAL GRCUP FOR POLICY COORDINATION

This group has been established at the Permanent Secretary
level to provide an opportunity for discussion and decisions
regarding programs that involve various ministries. The
committee represents the interests of the Ministry of
Agriculture, Ministry of Public Works, the Ministry of
Finance, the National Water Authority, and other government
groups. This group will continue to meet monthly and will
have on their agenda problems relating to the operations of
the Integrated Rural Development Project. This advisory
group will insure that project coordination is a reality.

PROJECT ADVISORY COMMITTEE

This committee within the Min Ag will be a means of assuring
the Project Director that his problems will have immediate
and .direct consideration. This group, chaired by the
Permanent Secretary, will meet as required by the Project
Director but at least monthly at the beginning of the prc-
ject. This group will be responsible for resolving those
problems that cannot be resolved by the Southern Region..
Director and the Project Director acting together. It will
have a membership consisting of the Permanent Secretary, the
Southern Region Director, the Forestry Director, the Technical
Director of the Ministry, the Director of Extension, the
Director of Planning, the Director of Research and the
Director of the Data Bank and Evaluation. They will not
involve tnemselves in day-to-day activities but will
primerily be concerned in making general policy decisions
affecting the project.



PROPOSED PROJECT FOR PINDARS RIVER ANNEX V
AND TWO MEETINGS WATERSHEDS
Integrated Rural Development

MINOR EQUIPMENT AND SUPPLIES

Audiovisual equipment and teaching materials to
support promotion effort and agricultural

extension work Us$.10,000
Office equipment and furnishings for field

office headquartered at Christiana 5,000
Office equipment and furnishings for

Port-a-Camp offices (4 offices @ USS1,000 4,000

Equipment for demonstration centers including
small hand-operated tractors, shovels, scales,

weighing equipment (US$2,000 @ for 5 centers) 10,000 -

Subtotal Uss$ 29,000

Contingency @ 207 6,000
TOTAL | | Us3s 34,000

(nt“er equipment and supplies are shown under ‘mall Farmer
Services. They total J$110,000 /Us$88,0007.)





