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SUMMARY

This report contains descriptive profiles of seven
specific agri=-business investment opportunities in the East-
ern CGaribbean region.  These descriptive profiles werce pre-
parcd as part ol an on-going cffort by the Caribbean Develop-
ment Bank (CDB) ano the USAID Regional Development Office/
Caribbean (RDO/C) to increase agri-business investments in
the region. In particular, it is envisioned that these projects
will be appropriate for loan financing {rom CDB Agri-Business

.

Development Fund, established wiin the assistance of USAID

Loan 007. .

The seven project profiles presented here include agri-
cultural markcting.processing, and scervice enterprisces. Al

~
H
)

of thesc projects arce private scctor or joint private/public
sector venturces. Two of the seven are locuted in St. Vincent
and the remaining five projects arce located in 3t. Lucia. The

total estimated loan funding requirements for all projects
amount to EC$5.3 million (US$2.0 mi'lion).

The next step to move these projects forward is ifor CDB
management to decide if an in-depth project appraisal is appro-~
priate in light of CDB policy and the probability of project
sSuccesss

It is believed that the profiics presented here are

sufficient to enable CDB to prudently make this decision.



A brief summarv of cach project profile is presented below.

A. RIPE BANANA MARKETING

The purposce of this proposed project is to ship, ripen,
and sell 30 tons of 3t. Vincent bananas in Trinidad cach week
on a routine basic. This project reguires relatively modest
investment in fixed capital, and relatively large investment
in itnventory capital. The estimated loan required is EC$300,000

for a once yvear period.

B. ARROWRQOT INDUSTRY RESUSITATION

This is a proposal to double the volume of arrowront
starch cexported rom St. Vincent within a five year period. It
proposcs substantial changes in the structure and conduct of the
industey, and will involve investment in both the physical infra-
structurce and organizational developmer...  The estimated loan

required s EC$3,000,000 for a fifteen vear period.

C. MULTI-LINE FOOD CANNLRY

This project’s purposce is to establish a foed canning oper-
ation in 3t. Lucia with the capacity to produce 6,000 cans (10
ounces cach) of processed Truit juices per day. This operation
will cnable greater utilization of local fruits and will decrease
the volume of canned juices new imported to 3t. Lucia. The esti-

mated loan required is EC$300,000 for a twelve year period.

D. PORK MARKETING

The purposc of this project is to increase the volume of

nationally produced fresh pork meat in St. Lucia by at least 100%



within five ycars, through a national pig producers’ process-
ing and marketing cooperative. The estimated loan required is

EC$050,000 over a twelve ycoar period.

E. ANTHURTUM PRCODUCT I ON/MARKET ING

ihis project in St. Lucia proposes to produce and export
186,000 dezen/year anthurium lilics as cut-flowers, within
eight ycars. The estimated loan required is EC$190,000 for a

five year period.
) t

r. SOITLLESS CULTURE VEGETABLE PROBUCTION

The purposc of this project is to incrcase the volume of
scelected vegetables produced in St. Lucia by establishing
special chambers to utilize o relatively new cultivation method
known as NFT or Nutrient Film Technique. The estimated loan

required is EC$1,000,000 over a twelve yoar period.

G._FRUIT JUICE CANNERY

The purposce of this project is to establish a cannery in
St. Lucia to annually produce and market about 2 million 10 oz.

cans of fruit juice, fruit picces, and tomato juice. The esti-

mated loan requirement is EC$200,000 over a ten year period,
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AGRI~-BUSINESS PROJECT PROFILE

DATE: MARCH 20, 1930

PROJECT: RIPE RANANA MARKETING

LOCATION: ST. VINCENT

CLIENT: EASTERN CARIBBEAN AGENCIES, LIMITED
LOAN AMOUNT: EC$300, 000

l. BAC KGROUND

The importance of the banana ‘industry in the four Windward
Islands is well known. These islands have established an
effective production and marketing system for bananas that is
gecared to the U.K. market. Wecekly banana shipments to the U.k.
are in cxcess of 2,500 M.T. and coconut Tor about EC$1.8 million

in sales.,

I'n contrast to this trade with the U.K. the marketing of
bananas in the region is not well organized and the market
performance is poor. Notwithstanding the proximity of several
non-bhanana producing CARICOM countries to their Windward island
ncighbours, the bananas offered For sale are frequently of poor
quality and prices are relatively high., The demand for ripe
bananas in Barbados,-TPinidad and the Leeward Islands is not
known with certainty, but if we can assume a per capita demand
of 5.5 kgs/yecar (as it is in the L.K.) then at lcast 200 M.T.
of bananas per week could be sold in these markets. In other

words, CARICOM might be equivalent to 10% of the U.K. market for

bananas.
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Banana trade between the Windward and nearby population
centers is conducted in the main by small volume traders; none
of whom have the facilitics, c.g. ripening chambers, to provide
a rceliable wholesale supply of quality Fruit. This atomistic
structurc of the regional banana market is partially responsible
for relatively poor quality/high prices bananas offered for sale
in Barbados, Trinidad and other non-banana producing countrics

in the region.,

It is proposed that a banana ripening/wholesale business
c.n be profitably established in sclected regional markets. Such
a business would perform essentially the same marketing functions

in the region that Geest Industries performs for the U.K. market,

albeit on a much smaller scal e,

1. ORIGIN

The proposed venture described here to establish a wholesale
banana trade between 3t. Vincent and Trinidad was conceived by
M. Marcus DeFreitas, owner/manager of Eastern Caribbean Agencies,
Ltd. Bascd on his experijence of successtully shipping and sell=-
ing selected agricultural commoditics to the U.K. and North
America over the past 7 years, Mr. DeFreitas has gained a solijd
appreciation for reclative price spreads and marketing margins of
produce traded in international markets. With this knowledge,

Mr. DeFrecitas has obsecrved with growing interest the prices paid

for ripe bananas in Trinidad on the one hand, compared to the
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prices rcceived by the St. Vincent Banana Growers Association on
the other hand. Upon further investigation, Mr. DeFrcitas has
determined to his satisfaction, that boxed bananas can bé
purchased from the SVBGA at prevailing prices and profitably

sold in Trinidad after allowiné for all cost associated with
transport, ripening, storage and handling. Moreover, Mr. De
Freitas beliceves that by doing so the quality of bananas available

in Trinidad would be improved at no incrcasc in prevailing prices.

During a recent trip to St. Vincen* by CDB Loan Officers,
Mr. DeFreitas discussed his plan and indicated his interest in
sccuring loan financing Trom CDB to begin banana marketing in the

near future.

I'1'l. PROJECT DESCRIPTION

A. PURPOSE

The purpose of this project is to profitably ship, ripen
and sell 50 tons of St. Vincent bananas in Trinidad cach week on
a routine basis. In addition, a lesser volume of other agri-
cultural commoditics i.c. plantain, figs, etc. will be success-

fully exported from St. Vincent and sold in Trinidad.

B. PROJECT COMPONENTS

1. SuUPPLY

Eastern Caribbean Agencies, Ltd. (ECA) intends to

purchase bananas from the SVBGA. ECA will take delivery of
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boxed fruit at the port in Kingst?wn, and will therefore not be
engaged directly in any primary assembly, grading or packing
functions. ECA cxpcects to pay at least as much as Geest does

for similar quality fruit.

2. OCEAN TRANSPORT AND HAULAGE

The physical transfer cf bananas from the Kingstown
docks to the storage facility in.Triridad will be accomplished
through the contracted scrvices of an independent boat operator
and an established customs clearing agent in Trinidad. Mr. De
Freitas of ECA rcports that he alrcady has an cgreement in
principal with a boat owner to undertake the occan transport.
This boat owner is willing to modify the ship’s hole to
accommodatce the shipment of bananas under optimum conditions.
Likewisce, a customs agent in Trinidad has been identificed who
will attend to all those functions required to take bananas
from the Port-of-Spain docks and deliver them to ECA Tacilities.
Mr. Defreitas estimates that ocean transport will cost about
EC$4, 000 per trip. Customs clearing and haulage is estimated

EC$0.10/1b, or about EC$10,000 per weck.

3. STORAGE AND RIPENING

A major function that ECA will perform directly is the
storage, ripening and handling of bananas in Trinidad. Thus,
ECA will lease an appropriately sited building, i.e. factory

shell and install at lcast three controlled atmospheric ripening
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chambers. In addition, a modest amount of equipment, including
pallets, scales, dollics etc. will be required. Mr. Defreitas
estimates that lcased space wil! cost about EC$12,000 per month,
and capital expenditure of about EC$80,000 will be required to
install the necessary facilities and equipment to ripen and
handle bananas. Rcecurrent operating cost of the facility, e.g.

utilities, insurance, maintenance etc. are estimated at

EC$5,000 per month.

-~

t«  WHOLESALE DISTRIBUTION

According to Mr. DefFreitas, ECA will operate primarily
as a wholesale banana depot in Trinidad. Thus, it is expected
that the principal clients will be larger supermarkets, whole-
sale producc distributing firms, and institutions. These fFirms
will buy and take delivery of ripe bananas at the ECA warchouse.
If clients want ripe bananas delivered to their stores, then
ECA will hire commercial trucking services and charge the cost

directly to the buyer.

C. PROJECT MANAGEMENT

The marketing of ripe bananas would be onc of several
profit c. inters in FCA's overall operations. Activitics related
to bananas pur«<iiase i1 St. Vincent would be managed directly by
Mr. DeFreitas with no increase in the present level of
personnel. The same is true of the activities related to ocean

transport and haulage.
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The operations in Trinidad will require the services of a

small full-time staif composed of a general manager, operations

supervisor, and four labourers. It is proposed that other
services as required, e.g. accounting, billing, legal, equipment
repair ctc., will be sccured on a fee basis. The cost of

increcascd personnel and related expenses is estimated to be

EC$9,000 per month.

IV. PROJECT COST AND RETURNS

Projected cost . 1d returns for the banana ripening project
for a five ycar period are presented in Table 1, with explanatory
notes on the following pages. These estimates show a positive

cash return of EC5950,500 at the end of the first ycar.

All cost have been incrcased in years 2 through 5 at a rate
of 10% per year, while revenue has been increcased over the same

period by only 5% per ycar.

At the end of year 5, the project is expected to generate

a cumulative positive cash flow of EC$4,064,400.

Repayment of the entire lecan of EC$300,000 can be accom-

plished in the first ycar.



CAPITAL ITEMS

1.1 Facilities

Renovation

OPERATING COST

2.1 Salaries & Wages
2.11 Supervision

2.12 Labour

2.2 Purchasc of

bananas
2.3 Ocean Transport

2.4 Customs and
haul age

2.5 Rent

2.5 Repair and
maintenance

2.7 Spoilage (15%)

TAL E i

COST AND REVENUE PROJECTIONS

FOR RI1PE BANANAS MARKETING

(EC $o000’s)

Years

1 2 3 4 5
100.0

94.7 104.2 114.6 126.1 138.7

13.5 14.9 16.3 18.0 19,8
1820.0 2002.0 2202.0 2422, 2664.7
208.0 228%.8 251.7 276.8 304.5
520.0 572.0 629.2 692.1 761.3
135.3 14S8.6 163.7 180.1 198.1

4.0 4.4 4.8 5.3 5.9
273.0 300.3 330.3 363.4 399.7



2.8 Utilities
2.9 M:sc.
2.10 Sub-total

2.11 Total! annual! cost

. REVENUE

3.1 Sales (ooo’s Ihs)

3.2 Price (EC$ooo/ooo

lbs)

3.3 Gross Revenuce

(ECsooo’s)
- CASH FLOW

4.1 Income Less Cest
(3.3 - 2.12)

4.2 Cumuiative Cash
Filow

4.3 Finance Required

- SOURCE CF FINANCE

5.1 Equity

5.2 Loan

~

L

A

40.0
10.0
3113.5
3218.5

4420.0
950.0
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930.5
339.9

39.9
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34390.
34390,

s

o
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N

4409.0

978.8
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538.2

4064.4



6.

REPAYMENT SCHEDULE

1o

[}

6.1 Interest

6.2 Principal

27.0
300.0
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NOTES ON PROJECT COST

1. Facilities: The estimate of EC$100,000 is not based
on any firm quotes, This amount is judged
to be pdequate For c¢stablishing three
ripening chambers and ancillary handling
cquipment in Trinidad. Notec that this
is not building construction, but rather
rctro-Titting the lixtures in a r ated

factory shell.

2. Salaries & Wages: This budget item is for steff in Trinidad.
The amount of EC$94,700 is expected to
support 5 Tull-time staff and EC$13, 500
will be adequate for casual labour. These
costs have been incrcased at 10% per year,

compounded.

3. Price of Bananas: Price of bananas purchased in St. Vincent
is estimated at EC$0.35 per pound, boxed
and delivered to the port in Kingstown.
This is slightly above current prices
paid by Geest Industries. Project cost
of bananas has been increased at 10% per

year.



4. Occan Transport:

5. Customs and:
Haul age

6. Rent:

7. Repair & Main-:
tenance

11.

Contracted ocecan transport is cstima-
ted to cost about EC$0.40 per pound
or EC$4,000 per week. This cost
includes all associated port and dock
fees. Project costs here, too, have

been inflatad at 10% per yecar.

This category of cost is to cover all
services associated with clearing
shipments in Trinidad and delivering
bananas to the wholesale/ripening
warchouse. This service will be
contracted at an estimated cost of
EC$0.10 per pound. Projected costis

are increased at 109 per yecar,

Rented warehouse facilities in
Trinidad are expected to cost about
EC$11,300 per month (TT$10,000). Rent
is costed at an incrcase oi 10% per

year, compoundcda

Annual cost estimated at 4% of total
capital outlay, inflated at 10% per

year.
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S. Spoilage: An allowance for spoilage is estimated at
15% of the annual cost of bananas

purchasecd,

9. Utilities: Gross c¢stimate of EC$H40,0C0 per year,
inflated at 10% per year. Cooling equip-
ment and fans will be principal energy

requircements.,

10, "Miscel lancous: An amount of EC$10,000 was arbitrarily
assumed for miscel lancous supplies.
11. Revenue: Gross revenuces arc basced on estimated

sales of 85,000 pounds of bananas per
week, allowing for 15% spoilage. Expect-
ed wholesale price received is EC$0.95
per pound {(TT$0.80/1b). Prices received
have been inflated at only 5% per year,

compounded,

12. Finance Required: Estimated finance required includes :he
total capital cost (EC$100,000) plus an
amount cqual to 4 wecks operating cost
(EC$239,900). Thus a total of EC$339,000.
This estimate assumes that working capital

will be tied-up for less than 30 days.



14-

Repayment:

13.

Basced on projected carnings, the client
can repay the EC$300,000 loan at the end
of year one, plus interest of 9%, for a

total of EC$327,000.
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V. PROJECT ISSUES

A. SUPPLY AGREEMENT

The proposcd project will, be dependent on the wiliingness
of SVBGA to scll bananas. Moreover, the project is apparently

going to compete with Geest Industrics fop "First quality”

exportable fruit. Given that Geest js Frequently not suppliecd
with cnough bananas to fill thcir‘ship capacity, is it likely
that the SVBGA (and other WIBAN members) will accommodate
another buycer? What will be the rcaction of Geest to this i

competitive action? These and other questions rclated to

assured supply will nced to be settled.

B. OCEAN TRANSPORT

The proposcd project will secure ocean transport from an
independent shipper under contract, rather than using a
scheduled carrier. The absence of a scheduled ship service
between St. Vincent and Trinjidad is, of coursec, preciscly the
problem. Given the key role of occan transport to the success
of this project the appraisal must include as detailed review
of this clement, and of the individuyals involved, as it would
if it were a part of the clijent’s direct operations. Questions
related to insurability, suitability of ship hardware, and the
reliability of the owner are issues to be explored. Central to

this issue is: can the contract be enforced? and what are the
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"fall-back” alternatives?

C. MARKET OPPORTUNITY

The project is aimed at selling 50 tons of bananas per week
in Trinidad. Given a population of about 1.5 million, this
volume amounts to about 3.5 lbs/person/year. What is the volume
of bananas now demanded in Trinidad? And what proportion would
be accounted for by 50 tons/weck? " What arc the current sources
of banana supply in Trinidad and what is likely to be their
competitive behaviour when ECA begins to penetrate this market?
The project appraisal should demonstrate, through market stud}es
and analysis, that the assumptions put forward by ECA regarding

its ability to capture a significant sharc of thc market are

valid.

D. UTILIZATION OF LOAN FUNDS

The major cost of this proposed project, and therefore
the principal use of the requested loan funds, is the investment
in the bananas, in a word: "inventory capital”. Because of the
perishable nature of the product, the associated risks arc high.
Loan financing of a perishable product, transported across the
high seas on an unscheduled carrier, is not the kind of business
ahy banker is anxious to support as a client. The project

appraisal must address this issue of risk in light of the CDB

pO! iCy-
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AGRIBUSINEDS PROJECT PROFILE

DATE: ruarch 20, 1980

PROJECT TI'TLE: Arrowroot Industry Reéuscitation
LOCATIOH: 5t. Vincent

CLIELT: Arrowroot Industry Association
LOAIl AounE: EC$3,000,000 ’

I. Background

The arrowroot industry in St. Vincent is anong the oldest commercial enter-
prises in the state, and indeed for a perioq prior to 1957 dominated the .aational
cconomy in terms of employment as well as contribution to the national accounts.
For the past twenty-five years however, the arrowroot industry has been caught in
the double-bind of contracting production in favour of an expanding banana industry
on the one hand, and on the other hand shirinking markets abroad as substitutes have
been developed for arrowroot starch.

During; the past two decades, the Lalance between the quantity of arrowroot
starch produced and the quantity required by external markets has been pecorly co-
ordinated. Thus, this supply and demand imbalance resulted in a large buildup of
unscld stocks in the 1960's followed by an inability to meet all market orders in
the 1970's.

Notwithstanding the problems and contractions of the arrowroot industry over
the recent past, this commodity still makes a significant cohtribution to the
econony of S5t. Vincent. Arrowroot starch ranks second only to bananas in value of
agricultural exports, accounting for more than EC$2,000,000 annually in recent
years. lloreover, it is estimated that more than 1,000 individuals ~ or about L%
of the total labour force-find at least seasonal employment in arrowroot. In

addition, about 300 growers, most of whom are small farm holders, depend on arrow-



root cultivation as a cash crop.

It is important to note that St. Vincent arrowroot starch is a unique com-
modity in world muarkets. Although modest amounts of arrowroot starch are produced
ip Bru:il,’Austruliu, and China, the attributes of St. Vincent arrowroot enable
buyers to dirrerentiate it from all others. These superior attributes include
purity, viscosity, colour and pll - because of these qualities a premium price is
paid. Utilization of St. Vincent arrowroot starch is apparently concentrated in
the processed food industry, although pharmaceutical manufacturers and certain

medical diets are also thought to be significant markets.

IT. Current Situation

The present estimates of arrowroot harvested in St. Vincent are around 750
acres, accounted for by about BOO.growers. With the exception of one large estate,
the typical arrowroot grower is thought to cultivate 1 to 3 acres. Almost all
arrowroot in 5t. Vincent is grown in the central and northern windward districts of
the island.

The initial starch extraction is accomplished in five factories, which
operate for about six months each year during the harvest season. A new factory is
under construction in Owia, with loan financing from the CDB, and is expected to
become operational for the 1980/81 crop year. Estimated maximum factory capacity
from the existing 5 plants is about 170 barrels of starch per day.

The Arrowroot Industry Association, (AIA) established under the Arrowroot
Industry Act of 1976, controls the processing, assembly, pulverization and marketing
of all arrowroot starch in St. Vincent. This control is accomplished with a full-
time staff of thirteen bersons, acting under a general manager, who in turn ﬁs res-—

ponsible to an eleven member Board of Directors. The ATA advances short-term pro-



duction credit to growers, controls divectly or indirectly all factory operations,
buvs all the starch produced, and arranges final sales in the U.5.A., U.K. and
Canuda.

Lxports of arrowroot starch for 1978/79 amounted to about 1,800,000 pounds
valued at almost US$SLO,000. This represents about a 15% increase in revenue from
1977/73, when about 1.9 million pounds of starch was exported with a value of about

ussthe,000.

III. Opportunities and Constraints

According to the St. Vincent National Agricultural Plan (SHAP), adopted in
1976, exports of arrowroot starch were to be increased to 4.5 million pounds
(22,500 barrels), within a five year period. This volume of starch would repre-
sent well over a 1005 increase over current production levels. This increase in
volume was determined to be reasonable given the apparent market demand and allo~
cation of zgricultural sector resources. That is, the targeted expansion of arrow-
root production was to be achieved concurrently with the establishment of sugar-
cane and the expansion of certain other crops.

While little progress has been made toward this planned level of arrowroot
production, there are several reasons to believe that opportunitvies for an expanded
arrowroot industry are greater today than they were five years ago. For one thing,
the prices paid in metropolitan markets are comparatively high, and secondly there
is an apparently growing and unsatisfied regional demand for arrowroot. Thus, the
objectives for arrowroot set forth in SHAP are still valid, but certain constraints
will need to be specifically addressed if the implementation of SHAP is to move for-

ward in a timely manner.
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Some of the major constraints to increased arrowroot starch production are

sumnarized below.

A. Expansion of Area Cultivated

To achieve an annual production of L.5 million pounds of starch, about 1,500
1cres of arrowroot must be cultivated and harvested. This represents about twice
the current area reported to be harvested in St. Vincent. Moreover, since 150 acres
of land now planted to arrowroot is to be replaced with sugarcane, a total of 900
acres of new arrowroot plantings will need to be established over the project period -
say, the next five years. This effort will require substantial amounts of root stock,
fertilizer and other production inputs - as well as an intensive promotion and tech-
nical assistance program to encourage hundreds of small farmers to plant arrowroot.
There 1s little cvidence than any well planned promotion program nndancilla?& ser-
vices are being apggressively implemented. Thus, the indifference towards parti-
cipation by farmers could represent a serious constraint to expanding arrowroot
production.

B. Harvest and Reaping Labour

The most froquently cited problem regarding arrowroot production in St.
Vincent is the r=ported unavailability of labourers willing to perform the "back-
breaking work" of digging the arrowroot at harvest. In addition to the particularly
difficult physical work involved (extracting roots that sometimes are 15 inches below
the surface), it is caid that an extremely negative social stigma is associated with
arrowroot. It would seem, therefore, both monetary and non-monetary social rewards
will need to be implemented to attract the needed work-force into thic activity.

With the exception of some research on mechanical harvesting (which apparently
has limited application), little attention has been given to innovations that would
attract labourers to arrowroot harvesting activities. While the task of addressing
the problems related to labour for digging arrowroot is complex and demanding, there

seems to be no way to avoid this question if the arrowroot industry is to expand.



C. Factory Processing Capacity

The facilities and hardware required to accomplish the extraction of starch
in 5t. Vincent are now in pluce to handle current production, and with the
expected completion o the new factory at Owia there chould be enough capacity to
process all the arrowroot produced up to 1500 acres. The problem appears to be

not so much the volume of capacity - rather the reliability and access of this pro-

cessing capacity. Regarding reliability, since most of the factories are quite old,
break downs frequently occur. This problem might be partially solved with a pro-
gram of certain factory renovations and a schedule of preventative maintenance,
coupled with a sufficient inventory of key épare—parts. The problem of access may
require re-siting certain existing fectories to be closer to the production areas.
In any case, the question of reliable and convenient factory capacity presents a
significant constraint to an expanded arrowroot industry.

D. Post-Harvest Losses

The theoretical proportion of arrowroot starch that can be extracted from
mature rhizomes is about 22% by weight. Under optimal commercial conditions the
vield of stareh shonld bo in the range of 1€7 to 18%. Current estimates in St.
Vincent shov about a 13% yield of starch. It is reported that a major source of
loss in starch yields is the time which elapses between field digeing and initial
pbrocessing. In St. Vincent, it is said that chizomes are typically processed two
to three weeks after harvest, during which time natural biological processes occur
which convert starch to sugars - and thereby reduce the starch yields.

Another point of significant starch loss is said to occur during the
grinding process itself. The key variable here secems to be the adjustment of the
grinding mills to ensure optimum maceration of the rhizomes.

In any case, there are apparent and significant post-harvest losses of starch.



One o1 the mest cost-etfective and profitiable areas of action may well be the
reducticn of these losses. At current cperating levels, each percentage point
of starch yield increase would have @ value of about ECI173,000 - and this would
be proportionutely greater at higler levels of production.

The key to reducing post-harvest losses is dcpendent on a workable plan to
better coordinute reaping activity with. faetory capacities, so that rhizomes are
recessed quickly after harvest. Current efforts in this area will need to be
reviewed and modiried as required.
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In adaition to those areas nentioned above, it i1s 1ikely that present
activities in the arcus ol policy determination, operational manage.wnt, and
research will need to be modified to attain the levels of arrowroot productipn
envisioned in SIAP.

With regard to policy determination: te the extent that the role and objec-
tives of the arrowroot industry in St. Vincent are not clear or well known = they
should be clarified; to the extent that land use policies are in doubt, in the
ninds of farmers or industry managers - steps should be taken to renove any doubt;
to the extent that farmers, industry officials, or civil servants are not sure of
their responsibilities - then the policy decision makers should attempc to assign
definite resvonsivilities regarding arrowroot production.

The operational managers whose responsibility it is to iwplement policies
will need to have action plans and resources that are consistent with the scope of
the policies. These plans will need to clearly Jefine what is to be done and how
it is to be accomplished.

Finally, some resource allocation may be required to perform research on

problems of irmediate and medium term interest. Three such research areas might



include:
(1)
(2)
(3)

Mechanically assisted harvesting.
Marketings alternatives for bulk'starch, and
danufacturing of value-added products, e.g. baby foods,

pie-fillings and special diet preparations.



1v. Yhe Froject Deceription

The purpose of this project is to increase the volume of arrowroot starch
exported from Ot. Vinceat to 4,000,000 pounds (20,000 barreis) by the crop year
1985/86. This repres..ts w1665 increase in export volumes over the next 5 years.
B. OQutcones
The project will accomplich the ‘purpose by achieving the following outcomes:
(1) At least (50 zcres of arrowroot now in production will be
maintained and improved so that at least 20,000 pounds of
rhizomes per acre will be haryested each year, beginning
in 1983.

(2) Beginning in 1981, 100 acres of new arrowroot plantings will
be established each year for 5 years; so that by April 1985 -
a total of 1,250 acres of arrowroot will be under improved
cultivation in St..Vincent.

(3) By 1985/80 crop year, a labor use coordination scheme will be

established so that growers will be assured of ~n even flow
of work at fair wages. Two key elements of this activity are:
(a) A rigidly enforced system of harvest notifications for
growers; and,
(b) The organization of harvest work crews.
The principal operating criteria for this outcome
will be to ensure that nc riiizones are dug more than 3
days before processing; and conversely, to ensure that
no unplanned idle factory capacity is causzd by a lack

of rhizomes.



(&)

(5)

(6)

(1)

Beginning in 1961, one factory each year will be renovated/
re-sited or otherwise modified so that by 1985/86 crop
year a relisble maximum daily capacity of 250,000 pounds
of rhizomes (185 bLarrels of starch) will be available when
required at the peak of the harvest season. In this way,
all five existing; fuctoriés will be up-graded as required
by the end of the wvroject. (ilote: it is assumed that the new
Owia factory will require no modification during the life
of this project).

By the beginning of the crop year 1985/86, the AIA will have
secured assembly and transportation services that will
enable delivery of all rhizomes to a factory within 48 hours
after harvest.

Within two years after the project begins (1982/83) the AIA will
establish a routine of farm visits so that each arrowroot
grover is visited by an AIA field officer or other official
no less than once each calendar quarter. Horeover, the AIA
will, through the employment of short-term staff if necessary,
visit every grower within a five day periocd prior to harvest.

Beginning in 1981, the AIA will undertake, with support from
other agencies as may be available, research in:

(a) Mechanically assisted harvesting.
(b) Marketing alternatives.

(c¢) Value added product manufacturing.
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C. Invuts and Activities

To ensure that the outcomes are achieved, the project will require the
following inputs wund resources.

1. Field Production

It is assumed that urrowroot production agronomy is well known and the
husbandry/irputs required to attain harvest yields of 20,000 pounds of rhizomes
per acre can be promoted. Yor purposes of this project, it is assumed that the
cost of establishing new plantings of arrowroot is about EC$1,000 per acre, and the
atnuil cost of maintaining an acre of arrowroot is about EC$500. Therefore, over
the next five years approximately LC$100,000 per year will be required by farmers
wishing to establish new plantings of arrowroot. loreover, production cost of
about LEC$5325,000 will be required the first year of the project to properly main-
tain existing cultivations of arrowroot. Total annual production cost will
increase about LCH50,000 per year as 100 additional acres are established each
year for five years.

Based on thesc cost assumptions and estimated increase in acres of arrow-
root, it is proposed that a production credit fund of about EC$650,000 be estab-
lished to serve the arrowroot growers' production cost requirements. This fund
would be administered by the AIA, using its current authority to advance production
credit and to collect the amounts due at the time of starch or root purchase from
the growver.

2. Labor Utilization Scheme

It is proposed that the AIA consider arranging for the coordinated harvesting
of arrowroot in 5t. Vincent. This activity would be accomplished by organizing har-
vest work crevws, say in groups of 20 persons, that would work in the fields assigned

by the AIA, and be paid on a piece-work basis as is now the custom. The grower will
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ulso be paid for roots on the basis ot weight as is now widely practiced. It
should be noted that the AIA would hire temporary labor on a piece-work basis
and would therefore not increase the number of permanent employees.

"he A4 would most likely need to provide transport for the labor crewvs
from certain central locations to the assigned work sites; and provide baskets,
implements or other tools rcquired by the crews.

mhere are several alternative organizational confipurations that may be
appropriate to the situation in Ot. Vincent. For example, the AIA might choose
to deal with only crew chiefs who in turn would organize and pay the individual
crew members. On the other hand, the AIA could pay each individual for his work.

in any case, it is estimated that about 36,000 man-days of labor will be
required to harvest 1,250 acres of arrovroot yielding an average of 20,000 pounds
of roots per acre. This is assuming that each worker can dig about 700 pounds
per day (i.e. 10 "baskets'"). If an average price per "hundred weight" of roots
is taken to be ECHL.0C (ECS2.80/basket)- ECHL.00 x 250,000 cwt. amounts to
FC$1,000,000 for harvest labour. Assuming an average worker can dig 700 pounds
of roots per day, then an average daily earning of EC$28.00 would be anticipated.
This is a 40% (58/day) increase over current rates reported to be paid.

It is proposed therefore, thaf the AIA establish a labor cost fund of about
EC$1,000,000 to undertake this function on a national basis. The advantages of
such a scheme are:

(a) Post harvest losses will be reduced since the AIA will be

able to coordinate harvest volumes with available factory
capacity, and therefore keep the interval between digging
and processing within acceptable limits, e.g. not more

than 72 hours.
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{b) CGrowers will be relieved of the difficult task of finding
labor and competing with each other for the limited
labor available.

(¢) Workers will be assured of a steady flow of work during
the harvest scason, and be provided with ancillary
services (i.e. transmort) 'to enable them to achieve greater
productivity and therefore income.

3. Factory Capacity

When the new factory at Owia becomes operational, St. Vincent should have
the maximum daily capacity among the six factories to produce 200 barrels of
starch (or grind 260,000 pounds of rhizomes). This level of capacity chould be
adequate to process the targeted yields required by the project. Nevertheless,
this theoretical processing capacity is not entirely reliable, nor is it neces-
sarily sited in proper locations. Therefore, it is proposed that a planned sche-
dule of factory renovation or factory re-siting be undertaken as an element of this
project. Since no engineering appraisals are currently available, as estimated
EC$100,000 is assumed to be the averapge cost to renovate a single factory. If one
factory each year is renovated, then a project cost of EC$500,000 will be required.

4. Transport Services

A key element of the project proposed here is the reliable availability of
trucks to: (1) mobilize labor crews, (2) transport harvested rhizomes, and (3)
haul pearl {crude) starch from factories to Kingstown. It is proposed that the
AIA contract these services from private truck owners. It is estimated that an
annual total requirement would account for 600 truck-days. As a crude estimate,

assume a truck with driver could be contracted at a flat price of EC$500 per day
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or EC$2,500 per week. Total transport cost would then amount to about EC$300,000

per year.

5. Organization Mmnagemant

If the AIA is to tlake on increased responsibility regarding harvest activity,
and is to achlieve better coordination and control of the volume of rhizomes into
the factory system, then the field staff of AIA will need to be seasonally increased.
It is estimated that annual requirement will be equivalent to approximately 6L work-
weeks of seasonal field staff. This would cost about EC$200 per week per man, or
an additional total cost of about EC$16,000'per year.
6. Resecarch

During the five year period of this project, the AIA will undertake research
in three areas: (1) mechanical harvesting, (2) market alternatives, and (3) manu-
factured products. It may not be reasonable to undertake research in all three

areas simultaneously. llevertheless, an annual allocation of EC$120,000 is estimated

for research, or a total of EC$500,000 over the life of this project.
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V. PROJECT FINANICE

To implement the activities previouély discussed to resuscitate the arrow-
root industry in St. Vincent, an estimated investment of EC$3.0 million would
be required over the five year life of the project. Tirst year cost are estimated
at EC51.6 million, with: additional annual cost of about EC$350,000 for each of the

following four years. Project cost estimated by activity are as follows:

(1) Production Credit LC3 650,000
(2) Labor Utilization 1,000,000
(3) Factory Renovation . 500,000
{4) Transportation Services 300,000
(5) !anagement Expansion 50,000 .
(6) Research Activities 500,000
Total EC$3,000,000

B. Revenue

The expansion in the area of haivested arrowroot rrom 750 acres to 1,250
acres should increase the gross revenue from starch sales current (1979/80) levels
of EC$2.2 miliion to ©C$3.8 million, assuming no change in price or in the
efficiency of the industry.

Of course, as a result of the project activities, it is reasoned that at
least two measures of productive efficiency will improve: (1) the yield of
rhizomes per acfe will increase by 10% because of improved cultivation practices;
and, (2) the starch yield per pound of roots processed is expected to rise from
13% to 16%, as a result of improved harvesting/processing coordination. If these

assumptions prove correct, and assuming no change in prices or other factors, then

gross revenue will rise to about EC$5.1 million - or approximately 231% greater



than current gross revenue.

C. Lean Financing and Repayment

Assuming un ECS$3.0 million loan disbursed over a five vear period (as pre-
scribed in (A) above); and further assuming that no repayment of the loan is
required for the initial five years, while interest due at L% annually is com-
pounded and added to the loan principal. - then the bLotal outstanding loan prinei-
pal at the end of year rive would amount to EC$3,M92,MOO.

This outstanding principal could then be repaid over a ten yecar period in
equal annual instalments of ECHL1L4,020.47, assuming an interest rate of L.

D. Summary |

On the following pages the cost, returns, and loan servicing of this pro-
poscd project are summarized in Table 1 and accompanying notes. .

In preparing this summary, all projected unit costs have been inflated at

% per year. Likewise, the estimated price of units sold have been increased at
8% per year. Base unit costs and prices were taken from the most recent data
cvailable.,

The summary project estimates also assume that all loan funds will be
applied to current operating cost, and therefore no allowance is made for depre-
ciation or residual salvage value. Even under this assumption, the estimates
show a positive cash balance beginning in year five.

The project is estimated to achieve a cumulative net cash balance of
EC$€.9 million at the end of year 15, allowing for total operating cost and com-

plete loan repayment.

15.
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Iv. Loan Repayment

1. Loan Disbursement: The projected figures assume EC$3.0 million
is disbursed over the first five years. The first years dis-
bursement - ounting to EC3L.6 million, followed by four
additional annual disbursements of EC$350,000 each.

2. Principal Outstanding: This item shows the principal amount of
money owed by the AIA at the end of each year. lNote that
interest due in the first years'has been included in
the principal amount outstanding. Beginning in year six, the
principal is gradually reduced and paid over a ten year period.

3. Payments: The projected pay-back in ten equal instalments of
EC$41k ,020 annually is shown, along with the amount applied

to interest and tre amount applied to principal.
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T. VIL

SULTIARY

-Ju~.Rv ACSCCIATIGH

YEARS
1578 1 L2 3 L p) & 7 8 9 10 11 12 13 1k 1s
1. OFERATING COST

(EC3000's)
1.1 Cost c¢f Starch
1.11 Cost of Roots 1067.6 1313.3 1597.0 1927.5 230L.6 2185.0
1.12 Dircine 533.8  65956.6  798.5 063.8 1150.3 12.L.5
1.13 Trunsport {Field) 200.2  246.2  26).L  36i.L 0 L32.1 L6G.T o
1.1k Grimiing 520.%  €89.5  295.3 1100.L 1320.8 1.93.L Inflated at 8% Per Year
1.15 Transport {(Fuctory) 26.0 3L.5 ol.a 56.0 09.1 Ts.T
1.16 iulverising, Pack-

ing & Chipping 86.7 11k.9 -1h9.7  186.7 230.5 248.9 -
1.7 SUB-TOTA 128%.2 2L3L.7 3055.0 3737.8 4585.8 5571.k 6017.2 6L98.6 7018.5 7579.9 8135.% B8B8u1.3  9548.5 10312.5 11137.5 12025.5
1.2 Generel & Adrin-

strative N
. (ECi000's) 222.2  365.0  33%.L 365.7 39%.2  L2L.9 L58.9 L95.6  535.3 ST8.1 62L.3  67L.3 728.3 786.5 B49.5 917.%
1.3 Other Cousts

(EC2C005's)
1.31 Fert. Subsidy 29.1 39.8 L2.9 Lg. b 50.1 5.1  53.4 o
1.32 Research 3.k 120.0  120.0 120.0 120.0 1.0 -0 - Inflated st 8% Per Year
1.3k Factery Repair 8.1 110.0 115.8 11:.7  "12.6 1:13.€ 1L.7
1.35 SUB-TOTAL 71.6  269.8 273.7 278.1 282.7 287.7 73.1 78.9 85.3 92.1 99.5 107.L 116.1 125.3 135.L  1L6.2
1.k TOTAL COsT

(EC$200's) 1573.8 3009.5 3668.1 LL31.6 5292.7 628L.0 65L9.2 7073.1 7639.1 &250.1 68910.2 9623.0 10393.0 1122L.3 12122.L 13092.1

A



2. REVENUE

2.1 Number of Acres
. {000's)

Yield Per Acre
(000's 1bs.)

2.3 Total Fhizomes
(t1illion 1bs.)

Starch Yield Ratio
(Fercent)

2.5 Starch Produced

(c00's 1vs.)

2.6 Price of Starch
(EC5 per ib.)

2.7 Gross Revenue
(EC$000's)

3. CASH FLOW
3.1 Annual

3.2 Cunulative

1978 1 2 - 3
750 850 930 1050
5.k 15.7  16.0 16.
11.55 13.35 15.2 17.
13.0 13.0 14,0  15.
1501.5 1734.8 2128.0 2567

1.21

1828.1 2602.2 3LLT,

249.3 (L07.3) (220.7) 61.

(407.3) (628.0) (566

1.50 1.62 1.

] 5 6 7 8 9 10 11 12 13 14 15
1150 1250 1250
3 16.6 16.9 16.9
12 19.13 21.12 21.12 All Numbers Remain The

Same as Year°Five

16.0 16.0

P

-3 2964.6 3388.0 3388.0

5 1.89 2.0k 2.20 2.38 2.57 2.78 3.00 3.24 3.50 3.78 L.08 LoL

.8 5603.1 6911.5 7453.6 8063.L 8707.2 9L18.6 1016L.0 10977.1 11658.0 12806.6 13823.0 1Lokl.1

2 310.4 627.5 904.L 1026.3 1068.2 1168.5 1253.9 135k.2 1L65.0 1552.3 1700.6 18L9.C

.8) (256.4) 37i.1 1275.5 2301.8 3370.0 4538.5 5792.L4 71L6.6 8€611.6 10193.9 118%4.5 13743.5

‘81



- YEARS

1978 1 2 3 k 5 6 7 8 9 10 1 12 13

L., LOAN PEPAYMENT
(£C3000's)

L.1 Loan Amount
Disbursed 11600.0 350.0 350.0 350.0 350.0

L.2 P incipal
Citstanding
(Including
Compounced L%
Interest Due) 166%.0 209%.6 254,2.3 3008.0 2L92.L 3218.8 2932.78 2636.07 2327.49 2006.5T 1672.81 1325.70 SEL.

k.3 Interest Payment 139.70 128.72 117.31 105.LL 93,10 80.26 66.91 53.
L.4 Principal Paymeut 274.32 285.30 296.71 308.58 320.92 333.76 3L7.11 360.

L.5 Total Peyment L1L..02 41k.02 L1u.02 L1h.02 L14.02 Li1k.02 L1k.o2 L1k,

61



UOTES Ol TABLE 1

I. Operating Cost

A, Cost For 1978

All cost shown for 1978 are taken directly from audited financiel state-
ments of the AIA Tor that year.

B. Cost For I'rc 20v Years

1. Cost o Toots: is tne total estimated rational production
nultiplied by EC35.00 per 100 pounds. liote that this
cost is for wnharvested roots.

2. Digging: is the cost of lubor for harvesting the roots, and
is estimated by multiplying the projected national pro- .
duction by EC3L.00 per 100 pounds.

3. Transport (Field): is the cost of hazuling roots from field
to factory, and is estimzted by multiplying the projected
national production by LC31.50 per 100 pounds.

Y. Grinding: is the Tactory processings required to extract crude

[ gt

dry starch. Tnis cost i3 estimatedi by multiplying total

projected starch production by ECI30.00 per pound.

5. Transport (Factcry): is the cott of moving crude starch from
factories to Kingstown warehouse, and is estimated by
multiplying projected starch production by EC31.50 per 100
pounds.

6. Pulverizing, Packing and Shipping: is the cost of all operations
carried out in Kingstown warehouse, and is estimated by

multiplying projected starch production by EC3$5.00 per 100

pounds.

20.
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T. General & Administrative Expense: includes all salaries, supplies,
and other cost of the AIA. This cost is estimated by: (1) inflating
1978 cost by 8% per yeur; and (2) adding LC$10,000 each year over
the first five years of the project.

8. Other Cost: includwc fertilizer subsidies, research activity, and
factory rcpair rcnovation. These costs are estimated by: (1)
inflating current expenses at 8% per year; (2) adding EC$120,000
for research each year for five years; and (3) adding LC$100,000
for major factory renovations cach year for the first five years.

9. DMNOTE: All unit cost have been incrcased at a rate of 8% per year,

compounded, for all years projected.

IT. Revenue

A. Revenue For 1978

The gross revenue shown for 1978 is taken directly from audited financial
vt of the ATA.  The price received per pound in 1978 is taken from other
ATIA records. All other fipures shown under revenue for 1978 are estimated.

B. ZRevenue for I'rojected Years

1. HNumber of Acres: Current estimated area of arrowroot cultivated
and harvested in 5t. Vincent is 750 acres. Projections assume
an increase in area of 100 acres per year for five years, and this
area will be sustained thereafter at a total of 1,250 acres.

2. Yield Per Acre: Current yield of arrowroot rhizomes per acre

is estimated to average 15,400 pounds. Projected estimates
assume average yields will increase at a rate of 2% per year
over the first five years of the project, and will be sustained

thereafter at about 16,900 pounds per acre.
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3. Starch Yield Ratio: The proportion of starch rendered per unit
of rhizomes processed is currently estimated at 13%. Projected
estimates assume a graaual increase in this proportion over
the first years, so that 167 is achieved by yecar five, and sus-
tained thereafter.

4. Starch Produced: This estimate is simply the projected total pro-
duction of roots multipled by the starch yield ratio.

5. Price of Starch: The AIA is expecting to sell starch from the 1979/80
crop for EC$1.50 per pound. Tbis reported price has been inflated
at a rate of 8% per year, compounded, for all years shown.

6. Gross Revenues: These projections are estimated by multiplying the

expected volume of starch production by the expected prices.

IIT. Cash Flow

A. Cash For 1978

The positive cash earnings figure shown for 1978 is taken directly from
audited financial statements of the AIA for that year.

B. Projected Cash Flow

1. Annual: These estimates of net cash balances are calculated by
substracting the amount of total cost from the amount of gross
revenues in any year shown.

2. Cumulative: These estimates are the summation of any given year's

’

net cash balance and all previous years net cash balances.
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AGRIBUSINESS PROJECT PROFILE

DATE: MARCH 20, 1980

PROJECT TITLE: MULTI-LINE FOOD CANNERY
LOCAT I ON: ST. LUCIA

CLIENT: SEXPO LIMITED

LOAN REQUIREMENT: EC$375,000

l. BACKGROUND:

St. Lucia has no well established food canning industry.
Until very rccently, food processing in general has been limited
to very small scale "kitchen operations” producing limited
volumes of jams, jellies and fruit syrups. About four ycars ago,
the Ministry of Agriculture established the Agro-Lab facility to
experiment on a pilot basis with the vrocessing and formulation
of certain food products. More recently, one private individial
has undertaken the establishment of a cannery that will reportedly

concentrate on the canning of akee fruit and certain other fruit

Juices, as well as mango slices. This private venture, while not
yet in operation, is well along in construction and in the
establishment of the canning line equipment.

Although St. Lucia produces a multiplicity of tropical fruits
and evidences a high percentage of waste in crops like mangoes
and golden apples (See Table 1), the absence of commercial canning

operations can be attributed to several factors, including:

l. Limited market opportunities;



Table 1

ESTIMATED ANNUAL PRODUCTION LEVELS

la.

AND PROPURTION WASTED FOR SELECTED TROPICAL FRUiIT, IN ST.LUCIA

(000’s Ibs)

Production by District and Est. Wastez/

Estimated )

Product Pp?g;gY}on South Wazte North Wa?tc East Wafte
Long Mango 5429 225 79 719 35 4484 64
Graham Mango 564 NA NA 1444 73
Julic Mango NA NA NA 258 62
Golden Apples 493 120 50 17 12 355 80
Guava 1762 61 74 1386 99 313 63
Tamar ind 87 7 54 4 65 75 78
Siviette 250 19 86 226 57 3 95
Grapefruit 1332 85 3.4 581 3.7 664 84
Sorrel 8 NA NA NA
Passion Fruit 38 NA NA NA
Limes 197 NA NA NA
1/ Data provided by St. Lucia Extension Service to Mr. Destang.

2/ Ministry of Agriculture and Trade.



2. Relatively high cost of cans and packaging material;

J. Lack of skilled or expericenced management;

4. Insccurc source of an adequate and timely supply of
raw product; and

5. Relatively low cost of imported competing products.

All of these constraints to local cannihg operations have
been mitigated to some extent over the recent past. Increased
tncomes in St. Lucia and the region translate into a greater
market demand for processed foods; the work accomplished by the
Agro-Lab has incrcased the practical know]edge and skills of
personnel; the assembly and flow of raw supplies has gradually
improved, helped by improved feeder roads and the c¢fforts of the
Marketing Board; and inflation in metropolitan countries has
pushed the cost of imported canned foods stecadily upward. Hence,
the opportunities to establish national canning opecrations have
become more feasible. Moreover, government policies have been
enacted to encourage investment in domestic industrics throﬁgh
certain tax incentives and low import duties on required equip-

ment.

1. ORIGIN

The proposed canning enterprise described here was conceived
by a client who is seeking to diversify his business investments.
The client is attracted to food canning for two reasons. First,
e has a solid practical understanding of agriculture gained as

a young man and reinforced through his current management of an



80 acre farm. Sccond, the client is attracted by the tax
incentives offered by Government and the technical assistance
available From the professionals at the Agro~Lab. The clicent’s
principal busincss is construction, where he act. as a General

Contractor for both residential housing and commercial buildings.

A major portion of the technical design and cost calculations
described in the following section was accomplished with the
assistance of the Agro-Lab Food Technologist, Mr. D.L. Destang.

It was through Mr. Destang that thé client was introduced to

the CDB.

I'11. PROJECT DESCRIPTION

The purposc of this project is to establish a multi-product
canning operation with the capacity to produce and market 12.6
million ounces of processed juices and food product per year.
This volume of product is equivalent to about 1.26 milljon |0

ounce cans per year or a volume of 0,000 cans per operative day.

The primary products will be fruit Juices, which are
expected to account for at least 85% of total output. The
remaining small proportion of final product will be comprised
of fruit chunks or vegctable paste, most Frequently based on
bulk imported stocks. The projected volumes and proportjon of

each product is listed below:
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PRODUCT VOLUME PROPORTION OF

(000’s of oz.) TOTAL ouTpPuTv
e Orange Juice 1,312 10.4%
> Mango Juice 2,135 16.9%
e Grapcfruit Juice 1,872 14.9%
o Guava Juice | 1,522 12.0%
o Golden Apple Juice 1,172 9.3%
o Tamarind Juice 2,275 18.0%
o Other Products 2,312 18.5%
Totals 12,600 100.0%

NOTE:  Other products include relatively‘small volume

of Paw-paw juice, soursop juice, passion frujt

Juice, tomato paste, fruit cocktails, etc.

B. THE PROCESS

1. RAW MATERIAL SUPPLY & ASSEMBLY

The proposed enterprise will sccure the required raw
q

materials in threce ways. Certain fruits such as mangoes, grape-

fruit and oranges will most frequently be purchased directly from
farmers, and the enterprise will arrange for transportation using
its own or contracted trucks. Raw material supply will also be

secured through the St. Lucian Marketing Board (SLMB). The SLMB
has successfully supplied the Agro-Lab with required fruits over

the past several years. Thirdly, there are a few itinerate

trucker/assembliers that have also supplied the Agro-Lab in the
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recent past. It is expected that a timely supply of raw'product

can be adeguately arranged using these methods.

With regard to the volumes of raw material required, it is
estimated that a total of about 608,000 pounds per year will be
purchased rom local Tarmers. ‘The volume of cach fruit required

is as follows:

POUNDS REQUIRED PROPORT | ON OF

FRUIT PER YEAR TOTAL REQUIREMENT

o Oranges 95,351 15.7%

o Grapcfruit 92,973 15.3%

o Mango 84,656 13.9%

o Guava 36,492 6.0%

o Golden Apple 174,502 28.7%

o Tamarind 11,556 1.9%

o Other Fruits 112,400 _18.5%
Totals 607,970 100.0%

To estimate cost of raw material, an average price of
EC$0.40 per pound is believed to be adequate. Thus, an annual

cost of raw fruits is estimated to be EC$243, 188,

2. MATERIAL PREPARATION

The functions required to wash, inspect, peel, cut, slice

and otherwise prepare the raw material for processing will be
accomplished in simple, sanitary facilities. No equipment or
special skills that are not already well known and locally

available will be required.



3. TRANSFORMATION

Since most of the product lines are Juices, the trans-
formation process will utiliée a relatively simple and well
understood technology. Juice extraction will be accompl ished
mechanically using cloctricallx powered depulpers and blenders.
The extracted juice is homogenized to attain a physically con-
sistent liquid. Water, sugar, and certain stabilizers are added
to the liquid so that a uniform quality is attained. The juice
is hecated and transferred to a holding tank, recady for canning.
The hot juice is then put into the can, using a manually operated
Filler and can scaler. Finally, a semi-manual process js used
to label and box the finished product. '

C. THE PLANT

1. LOCATION

It is anticipated that the processing plant will be
located in Grand Riviere community in the Dennery District,
situated on a lot of about 3/4 acres alongside the East Coast
Highway. This sitc is rcported to have adequate supplies of
water and casy access to clectrical and telephone services which
are currently available in the community.

2. THE BUILDINGS

A suitable building will neced to be constructed, enclosing
f)
an area of about 3,000 ft“. It is anticipated that the building
need not be particularly elaborate and should not cost more than

EC$50 per sq.ft. to erect.



3. EQUIPMENT

The processing equipment as proposed is based on a plant
design rcecommended by a U.S. manufacturer (The Dixje Co.,) with
certain modiflications and additions recommended by the Agro-Lab
Food technologist. Total cquipment cost, including machinery,
utensils, work benches, and chilling cquipment is estimated to be
about EC$190,000. Most of this amount (95%) will require foreign
exchange, since only about EC$8,000 of the required cquipment is

availablce locally.

4. PROCESSING SUPPLIES

a. CANS

It is anticipated that cans will be imported from
Trinidad, and about 1,400,000 units will be required per ycar.
Estimated cost per unit is about EC$0.40 C.I.F. Thercfore, an
annual cxpense Tor cans and lids amounts to EC$55S,500. However,
it may be possible to reduce this cost if the cans arc purchased
in “collapsed” form and “reshaped” in St. Lucia. |If this method
is appropriate, it may be that the cost per can could be as low

as EC$0.33 cach.

b. LABELS AND CARTONS

Labels and cartons are available From local manu-
Factufers. The estimated cost For labels is EC$0.10 each for an
annual requirement of 1.38 million. Since cach carton will hold
24 cans, the annual requirement is about 52,500 units; each cost-
ing about EC$2.00. Therefore, total annual cost of labels amounts

to EC$13S,000; and cartons amount to EC$105,000.



c. SUGAR

The major additive to the juice products that will
require imported supplies is sugar. It is estimated that sugar
will be about 15% of the product weight, therefore about 123,000
pounds of sugar, at EC$0.75 per pound, results in an annual cost
of about EC$92,250.

5. PERSONNEL
The cannery will employ a total of about 28 persons, as

indicated below:

1 - manager @ EC$1,400 per month EC$ 16,800
2 - canning supervisors @ EC$800/month 19,200
1 - sales supervisor/storekeeper @ EC$700 8,400
per month

1 - sccretary @ EC$500/month 6,000
1 - security officer @ EC$300/month 3,600
2 - drivers @ EC$450/month 10, 8Q0
20 - workers @ EC$250/month 60,000
Total EC$ 104,800

Plus 10% for workers’ insurance & overhead 10,480
Total EC$ 115,280

In addition to paid personnel, it is expccted that closce and
frequent technical assistance will be provided by the Agro-Lab
staff, espccially the scnior food technologist. Much of the
initial training of the project staff in the applied techniques
of cannery operations will be accomplished with the assistance

of the Agro-Lab.



6. UTILITIES AND CTHER SERVICES

as.

All

b.

UTILITIES

required utilitics are available to the plant.

i. Elcctricity required to power all machines

(which total about 50 horsepower) and lighting is
cstimated to amount to EC$11,600 per year.

ii. Gas required to provide heat for keitles js
estimated at 6,000 gallons per year at a total cost
of EC$12,900. |

ii. Watcer consumption, from municipal sources, is
estimated at 1 million gallons per year, costing,

a total of EC$2,200.

ive Telephone service will cost about EC$1,200 per
year.,

V. Insurance against fire and natural disaster is
estimated to cost about EC$5.00 per 1000 dollars of
valuation. Based on an estimated value of building
and equipment of EC$393,000, the insurance will cost
about EC$1,965 per year.

TRANSPORT SERVICES

Trucking services will be sccured by cither contractual

arrangement or by hired drivers who will assemble produce for the

plant. In particular, the client now has several trucks used in

his construction business that can be utilized for this project.

The canning project is estimated to require the equivalent of 10

trips per week, each averaging 60 miles. Cost per trip-mile,
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including driver, is estimated to be EC$1.50. Therefore, trans-
portation scervices are estimated at EC$900 per week or EC$46, 800
per year,

D.  THE MARKLT

The proposcd cannery will 'sell products ex-factory. The
primary clicnts will be the larger wholesale merchants, large
hotels and sclf-scrvice supermarkets. It is anticipated that the
total production can be sold in the domestic market. Import data
for 1977 and 197N shcw an annual volume of fruit Juice imports in
excess of Id million ounces of canned juice per year. The pro-
poscd output ol this projcct, targeted at 12.6 million ounces .per

year, represents 9% of the recent imported volumes.

V. PROJECT CO3T, RETURNS AND FINANCIAL PLAN

Projcect cost and returns projections lor a 12 year perijod
are summarized in Table 2. These estimates assume a maximum
operating capacity of 1.20 million 10 oz. cans of product per
year, which is attained in the 5th ycar of operations and
sustained thereafter.

At the end of year 12, the projections show a cumulative
nct return less interest of EC$1,431,798 on an initial invest-

ment of EC$401, 100 or a ratio of 3.57.

Almost all cost and revenue figures have been inflated at

a rate of S%, compounded annually.

It is noteworthy that ”packaging”, i.e. cans, labels,



TABRLE 2
MULTI-LINE FOOD CANNERY - ST. LUCIA

ANNUAL PROJECTIONS QOF COST AND RETURNS

(Years)
1 2 3 4 5 6 7 S 9 10 11 12

CAPITAL ITEMS
1.1. Fixed Assets
1.11 Land 3.0
1.12 Site Work 3.0
1.13 Buildings 89.6 "
1.2 Equipment
1.21 Machinery 138.9
1.22 Tools and

Hardware 17.6
1.23 Fixtures 7.8
1.24 Chilling Equip. 41.2
1.25 Trucks 100.0 161.1 285.3
1.3 Sub-total 401.1 161.1 185.3

‘11



OPERATING COST

2.1 Salaries & Wages

2.11 Manager 16.8 18,1 19.5  21.2 22,8 24.7 26.6 28.S 31.1 33.6 36.3 39.2
2.12 Supervisors 27.6 29.8  32.2  34.8  37.5  40.5 43.S5  47.3 51.1 55.2 59.6 64,3
2.13 Labour 12, 38.9 56.0 6S.0 82.2 - 88.7  95.8 103.5 111.8 120.7 130.4 1490.5
2.2 Processing Material

2.21 Raw Fruit 43.6 157.6 226.9 274.6 331.4 357.9 356.6 417.5 450.9 456.9 525.9 567.9
2.22 Sugar 18.7 60.6 87.2 106.1 114.6 122.7 133.6 144.3 155.9 165.3 181.8 196.4
2.23 Wate- .5 1.5 2.0 2.2 2.2 2.4 2.6 2.8 3.9 3.2 3.5 3.3
2.24 Other 3.5 105 14.0 15.5 17.' 18.8 20.3 21.9 23.7 25,4 27.6 26,3
2.3 Cans 110.9  359.2 517.3 623.5 754.2 S14.3 S$79.4 940.S  1025.S 1107.8  1196.5  1292.2
2.32 Labels : 27.7  89.7 129.2 156.9 183.6 203.6 219.9 237.5 256.5 277.0 299.2 323.2
2.33 Cartons 2.0 65.0  97.9 119.0 142.8 154.2 166.6 179.9  194.3  200.5  226.6  244.7
2.4 Utilities

2.41 Elecc. . © 2.3 6.9 9.2 10.4 11.6 12.5 13.5 14.6 15.8 17.0 18.4 19.9
2.42 Gas 2.6 7.8 10.4  11.7 12, 13.9 15.0 16.2 17.5 18.9 20.5 22.1
2.43 Telephone 1.2 1.3 1.4 1.5 1.6 1.8 1.9 2.1 2.2 2.4 2.6 2.8

A
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2.10 Sub-total

3.1 Total Annual Cost
(1.3 Plus 2.10)

REVENUE

4.1 OQutput
(000's of cans)

4.2 Price

(ECS000's/o00 cans)

4.3 Gross Reveaue
(ECSo00's)

CASH FLOW

5.1 Income Less Cost
(4.3 - 3.1)

‘5.2 Cumulative Retura

5.3 Finance Required
SOURCE OF FINANCE

6.1 Equity

6.2 Loan

REPAYMINT SCHEDULE

'7.1 Interest (ECS)

7.2 Principal (ECS)

3 4 5 6 7 8 9 10 11 12
333.4 911.8 1296.2 1563.2 1846.5 1991.9 2149.4 2319.3 25G2.9 2700.1 2913.9 3144.5
734.5 911.8 1296.2 1563.2 1846.5 2153.0 2149.4 2319.3 2502.9 2700.1 2913.9 3429.8
432 576 1008 1134 1260 1260 1260 1260 1260 1260 1260 1260
1.2 1.3 1.4 1.51 1.63 1.76 1.90 2.05 2,21 2.39 2.58 2.79
518.2 748.8  1411.2 1712.3 2053.8 2217.6 2394.0 2583.0 2784.60  3011.4 3250.8 3515.4
(216.3) (163.0) 115.0 149.1 207.3 64.6 264.6 263.7 281.7 311.3 336.9 85.6
(216.3) (379.3) (264.3) (115.2) 92.1 156.7 401.3 665,0 956.7 1258.0 1594.9 1683.5
567.8
192.8
375.0
40099 37459 34582 31447 28029 24303 20242 15816 1099.1 5732
29325 31965 34842 37977 41395 45121 491582 53608 58433 63692

°f1
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NOTES ON COST AND RETURN PROJECTIONS

FOR

MULTI-LINE FOOD CANNERY

Land:

Site-Work:

Building:

Machinery:

Tools & Hardware:

Fixtures:

Chilling
Equipment’

Trucks:

Proposed cannery site is currently owned
by the client, and fair value is estimated

at EC$3,000 for about threec quarter acres.

Ground levelling, road entrance, drainage

and water connection estimated at EC$3,000.

Factory shel | construction of about 2100 th
9

in arca is proposed. Estimated cost/ft” is

EC$42.70.

Basic cannery lay-out recommended by Dixie
Co. costed in 1979 quotations plus shipping
from U.S.A. Thus, EC$138,93S is C.I.F.,

St. Lucia.

Includes pans, knives, buckets, and other
processing tools. Price of EC$17,644 is
C.l.F. St. Lucia.

These items include benches, tables, stools
and other associated fixtures (mostly from
local sources). Cost is currently estimated

at EC$71829-

To be used for short period storage of
fresh fruit. Quotation from Griffen
International Inc. EC$41,250.

Two medium sized trucks, with bodies, to

collect raw product: EC$100,000 trucks are



9. Salaries & Wages:

10. Processing:
Material:

15.

replaced every six years, at inflated

prices.

At full production, the cannery will
require about 27 persons full-time

employed; as follows:

1 - General Manager EC$1700/month
2 = Skilled Operators 800/ ”
1 =~ Sales Supervisor 700/ ”
1 - Secrectary/Bookecper 500/
2 - Drivers 450/ ”
1 - Watchman 300/ *

20 - Labourers (@ EC$10/day) 4000/

Cost of salaries and wages have been
inflated at 8% per ycar, compounded.
All salaried employers are assumed to
be employed from ycar 1, while labour
has Dbeen costed jn propotrtion to out-

put during first yecars of operation.

A total of 623,432 pounds of fresh fruit
is estimated to be required at full
capacity. The volume purchased during
the first four ycars of operation has
been proportionately reduced with
expected output. The volumes of sugar
purchased has similarly been reduced

during the first years of operation,

An average cost of fruit of EC$0.40/1b.
is assumed; while sugar is estimated to
cost EC$ .75/1b. Both these commodities’
cost have been inflated at 8% per year,

compounded.



16.
1. Packaging: Cans, labels, and cartons
are projeccted in dircect proportion
to output, plus 109 for damaged

items. Current cost quotations

“are:
. Cans - EC$403/1000
. Labels - 100/1000
. Cartons - 2000/1000
All these prices have been increcased

at 8% per year, compounded.
i2. Utilities: Current prices inflated at 8%
B .per year, compounded. Utility cost
have been projected in direct

proportion to output.

13. Maintenance & Repair: Cost estimated at 2% of total

capital investment, inflated at

8% per year.

14. Fuel: Estimated truck usage of 600
miles per week, for 40 weeks
per ycar when factory at full
capacity. Current cost estimated
at EC$ .75/mile, and inflated at
8% per year.

I5. Interest on Working Capital: Projections assume short-term
loans, using finished product
inventory as security, of amount
equal to value of 3 months output.

Cost of interest is 10% per annum.

6. Miscellaneous: Contingencies equal to 1% of

gross revenue.,
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I8,

19,

20.

OQutput:

Selling Price:

Finance Required:

Repayment:

17.

Assume full capacity of 1.2. million
IO oz. cans of product. Start-up
production estimated at: 20%, 60%
80%, and 90% for years I, 2, 3, and
4 respectively. Further, 100%
production is assumed in year 5 and

thercafter.

Current estimated selling price
(wholesale) is EC$1.20 per can of
product. This price has becen increased

8% per ycar compounded.

Start-up cost estimated to be equal to
total capital items (EC$401,000) plus
amount cqual to one-half first yeap
operating cost (EC$166,800), or
EC$567.800. OF this amount, the client
would provide EC$192,800 Ffor land,

site work, building and trucks. Loan

financing of EC$375,000 would be needed

for balance of cost.

Projections assume a two-year moratorium
of repayment, with 9% interest due
compounded and added to principal. Thus
the principal amount due in year 3 is
EC$445,540. Pay-back is projected over
10 years, beginning in vear 3, at an
equal annual payment of EC$69,424.
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cartons are the largest operating expense, accounting for 58%
of total operating cost.
V. I SSUES

Ao MANAGEMENT & SUPERVISION

The proposed canning projéct will be an entirely new
business venture for the client, and gencerally unrclated to the
expericence gained in his current successful construction entor-
prisc. Morcover, the client does not envision becoming less
involved in his construction business; rather, he will assume
the overall management of the cannery in addition to his current
activity. Day-to-day supervision of cannery opcrations will be
accomplished by a hired staff, including a general manager and

two senior line technicians or supervisors.

Is it rcasonable to assume that the client can take on this
increcased responsibility? Closcly rclated to this issue is
another question of the availability of appropriately trained
or skilled personnel to assume the day~to-day opecrational
positions called for in the project design. The CDB should
discuss thesc issues with the client, and perhaps explore the
feasibility of including training experiences for key staff

members as part of the project design and financial plan.

B. RAW MATERI|AL SUPPLY

The volume of fruits required by the proposed cannery

and the methods for assembly appear to be clear in the project

'

description. Although St. Lucia appears to have adequate raw



19.

material supply, the scattered nature of the supply across the
island calls into question the problem of assembl ing the supply
in the right time and place. How will the raw material supply be

coordinated and delivered to the plant?

The issuce here is what evidence is there to assume that more
than 000,000 pounds of these various fruits are rcadily available
in the commercial sense? That is,'produced in a location that
makes harvest and transport practical; and allows for a timely

Flow to meet plant requirements?

The CDB should assist the client to morec clearly identify
sources of supply. Experience with food processing enterprises
in the region and in other areas indicates that the question of

adequate raw material supply is too frequently overlooked.
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AGRIBUSTINESS PROJECT PEOFILE

DATE: March 20, 1980

PROJECT TITLE: Pork Marketing

LOCATIOIN: S5t. Lucia

CLIENT: St. Lucia Pig Producers' Cooperative Society
LOAN REQUIRED: EC$650,000

I. Backgsround

The annual consumption of pork and pork products in St. Lucia is estimated
to be 1.8 million pounds. More than half (55%) of this volume of pork is said to
be supplied by imports, while about 800,000 pounds of pork are produced by local
growers. The policy of the National Government is to become more self-sufficient
in pork'production, and toward this end it has established a program to produce
improved breeding stock that are sold to qualified farmers at reasonable prices.
Extension training and veterinary services are also provided to St. Lucian pig
fermers as an incentive to increase national pig production.

Nevertheless, most pig producers point to séveral major coﬁstraints to
national pig production that yet remain to be resolved. First, the cost of
proper feed is very high in St. Lucia, and the conversion of feed to weight is
significantly lower in tropical conditions when compared with similar feed
retions in temperate climates. Secondly,hpig producers point to the inadequate
structure and conduct of the present market for pigs and pork. The market is
highlydfragmented, being dependent mostly on part-time village butchers and a
very few buyers in Castries. The pig producer is therefore faced with a high
degree of uncertainty as to who might buy his pigs. This uncerteinty is magni-
fied as the number of pigs any individual may have for sale is increased. There-

fore, most farmers are unwilling to assume the exposure to marketing risks that
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ingreased pig production would require under the present marketing structure.
Thirdly, pig producers in St. Lucia point to the administrativély set price con-
trols of pork as a disincentive to increased pig production. Control prices for
rork are said to be used by pig buyers as a reason to give unfairly low prices to
farmers, while some of these same buyers.are reportedly finding ways to elude

the price controls when they sell. The pig producers feel that the current level
and system of price control is especially unfair in view of the absence of any
control on the prices of imported pork meat. Finally, the inadequate facilities
for slaughtering and butchering pigs in St. Lucia is cited as a constraint to
increased production of pigs. The absence of such facilities is said to limit
the market for St. Lucia pork - not only on grounds of poor sanitation, but hecause
of the poor cutting techniques utilized. Thus, those restaurant, hotel, super-
market and other potential clients that require standard cuts cannot depend on

local butchers to reliably supply their needs.

IT." Origin of Project

Through the efforts of several pig farmers, assisted by the Government lives-
stock officer, the St. Lucian Pig Producers' Cooperative Society was recently
organised and duly registered (February 1980). It is the intention of this co-op
to address the problems of St. Lucian pig producers by providing needed services
not now available and to providsz an organized channel for promoting needed policy
changes.

The cooperative membérship has agreed that its first efforts should be
directed toward improving the market structure for pigs. 7The Government of St.
Lucia is apparently very supportive of the pig co-op and is actively assisting
the co-op to assume a leadership role in the pig industry. The CDB has under-

taken discussions with key co-op leaders at the request of the current Minister



of Agriculture and Chief Asricultural Officer. In addition, the Senior Livestock
Officer has actively participated in these discussions.

III. Projfect Descerirtion

A. Purroce

The purpose of this project is to incréase ihe vzl-me of nationally produce
fresh pork meav by at least 100% within S v.ars, through a national pig producers'
processing and marketing cooperative.

B. Project Ltratery

The mejor element of project strategy ;s to reduce the risks and uncertainpy
of marketing faced by most St. Lucian pig producers. This will be accomplished
by establishing a series of activities, which together, will provide an orderly
and routine marketing procedure for piss. The establishment of an orderly pig
market will, in turn, remove a major constraint to increased production.

C. Project Activities

The project will perform six pig/pork marketing functions required to
achieve the project purpuse.

1. Production Monitoring

The St. Lucia Pig Producers Cooperative is expected to represent 50
growers who will account for about 75% of national pig production. Thus, “hrough
voluntary reporting of members as to the number of sows and size of litter, the
co-op will be able to forecast with acceptable certainty what the future volume
of' pig marketing will be. This is an essential function to enable market co-
ordination and planning. Given the natural growing cycle of pigs, expected pig
production and resulting market volumes can be predicted by the co-op 5 1o 6 months

in advance.



2. Purcnase ani looembly

The cooperative will perform the functions of '"farm-gate" purchase, assembly,
and trancport of live pics. This activity is of central importance since pig
producers currently are fuced with considerable uncertainty regarding farm level
sales. 1t i5 en..sioned that with priar notification, the co-op will fix a
definite dute, time and place where farmers' pigs will be collected. The farmer
will be given a receipt for his pige and the co-op will then transpert them to a
central slaushter facility where the pigs are inspected, weighed, and a price per
pound establiched. The farmer will then be issued a chequé in the amount of the
total purchase price. This system of collection and payment is not unlixe the
procedures used in the banana industry. .

wWhile minirmum base prices may be established at the point of pick-up, so
that the farmer may know at leas®t the minimum price he will réceive, it is of
greater importunce ‘o the farmer %o know that a market buyer i3 insured. Thus,
it is the coziined function or service of physical collection, transport, and
ultimate purchase thet will reduce the farmer's eiposure to risk in marketing
that he now faces.

3. Slaushterin:s and Carcass Dressing

The ccoperative will also perform the function of pig -slaughtering. This
function includes all those activities reéuired to transform live pigs into
dressed warm carcasses. Currently, there is no slaughter facility exclusively
for piés in St. Lucia. Aside from the multi-purpose slaughter facilities in a
few urban areas, (usually associated with the central market building) pigs are

'

slaughtered and "cut-up" by part-time village butchers.

L. Butcherins and Meat Cutting

The cooperative will undertake the function of proper butchering and pro-

ducing standard cuts of pork. A major outcome of this activity will be the



among the more desirable culs, and therefore higher
value.cuts, 50 that a more profitable pricing strateysy can be mployed. Fkestau-
rants and hotels can ve supplied with stenaardized cuts of certain roast, chops,
etc; while meat processors can te supplied with hams, tacon cuts and sausage
meats; ead lower income families can be supplied with less expensive trotters,

shoulders, etc.

5. Storase and Distribution

The cooperative will necessarily perform storzge and wholesale distribution
functions. These functions will include chi;ling end freezing of pork, as well
as wrapping and packaging as necessary. It is important to note that the co-
operative does not intend to establish a retail outlet, but rather will sell in
wholesale lots, ex-sto.ace facility. At present there is no well organized whcle-
sale pork outlet in 5t. Lucia for local production, ard this is partly responsible
for the continuing dependence on imported pork supplies. It is believed that a
significant proportion of the current demand for perk supplied by imports can be
satisfied by national production if buyers can be assured of a reliable source of
properly prepared cuts. Hence, the storage and wholesale function of this project
is the final link in the chain of activities to provide a more orderly and routine
marketing procedure for pigs and fresh pork in St. Lucia.

VI. Projec” Cost and Returns

Preliminary projections of project cost and returns for a 12 year period are
presented in Table 1. These projections assumed a full operating capacity of
10,000 pigs per year, which would be attained in the fifth year of operation and
sustained tnereafter. During the first years of operation, projections have
assumed only 2,000 pigs in year 1: 3,000 in year 2; 6,000 in year 3; and 8,000 in

year L.
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ALl cest for year 1 are based on current prices of pigs, which is put at
EC$2.15/1b (live weight) and is substantially atove current prices received by
farmers. Oimilarly, selling price of fresh pork projected in year 1 is ECE3.50/1b
(wrapped end frozen) which is LO5 above current price ceilings. For years 2

-~

throwsh 1z, all prices paid and received by the co-op have been increased at a

compounded rate of 8% per sear.

0.

At the end of year 12, a cumulative cash return, less the amount of interest’

paid, is £C31,8L9,341 on an initial investment of EC$320,000; for a ratio of 5.78

An estimated loan of EC$650,000 is assumed (equivalent to about 97% of total
finance required). This loan, carried at an annual interest rate of 9%, would be
repaid over a nine year period in equal annual payments of EC$153,042. As can be
seen in Table 1, a three year moratorium is given on loan repéyment, with interest

due being compounded and added to the principal amount due.



TABLE 1

PROJECTED COST AND RETUL FOR PIG,/PORK MARKETING PROJECT

YEARS
1 2 3 L 5 6 T 10 11 12
1. CAFPITAL ITEMS
1.1 Fixed Assets
1.11 Land 2.0
1.12 Site Preparation 5.0
1.13 Building T70.0
1.2 Equipment
1.21 Office 15.0
1.22 Trucks & Collection 38.0 51.7 15.9
Equipment
1.23 Slaughter pquipment Lo.o
1.2k  Butcher Equipment Lo.o
1.25 Storage & Sales 95.0
1.26 Miscellaneous 15.0
.1.27 Sub-Total 320.0 51.7 15.9



TABLE 1.(CONT'D)

8 9 10 11 12

QPERATING COST
2.1 BSalaries & Wages

2.11 Manager 2k, 25.9 28.0 30.2 32.6 35.3 38.1 L1,1 Lk L7.9 51. 55.9

2.12 Supervisors 32.0 3L.6 37.3 LQ.3 L3.5 k7.0 50.8 5L.8 59.2 63.9 €9. T4.6

2.13 Labor 15. 16.2 30.8 50.k sh.k 58.8 63.5 68.6 4.0 79.9 86. 93.3
2.2 Purchase of Pigs 560. 907.2 1959.5 2821.8 3809.4 L11h.2 LLh3.3  4798.8 5182.7 5597.3  60LS. 6527.7
2.3 Utilities 5. 7.0 10.0 20.0 25.0 27.0 29.2 31.5 3k.0 36.7 39. L2.8
2.4 Transport Fuel & Maintenance 6. 9.9 19.8 26.4 33.0 35.6 38.5 k1.6 LL.9 48.5 s2.k 56.6
2.5 Packarinr

2.51 Paly-wrap 1. 1.7 3.6 5.3 T.1 7.7 8. 8.9 9.7 10.4 11.3 12.

2.52 Cartons 5. 8.3 18.2 26.6 36.6 39.5 k2.7 L6.1 k9.8 53.8 58.1 62.7
2.6 Repair & Maintenance 9. 10.4 11.2 12.1 13.1 14,1 15.3 16.5 17.8 19.2 20.7 22.4
2.7 Interest on Inventory Capital 5. 8.6 18.6 26.7 36.1 38.9 2.1 k5.4 k9.1 53.0 57.3 61.9
2.8 Miscellaneous Supplies 5. 9.1 19.6 28.2 38.1 ki.1 L. L 47.9 51.8 55.9 60.4 65.3
2.9 Sub-Total 669. 1036.9 2156.6 3088.0 L12B.9 Lusg9.2 uWB16.2 5201.2 5617.4  6066.5 6552.3 7076.L



TABLE 1 (CONT'D)

1 2 3 L 5 6 7 8 9 10 1 12
TOTAL AIIUAL COST 989.6 1038.9 2156.6 3088.0 4180.6 LLsg.2 Lg16.2 5201.2 5617.4 61L2.4 6552.3 70764
REVELUE
L. 6upput (000's 1bs) 182.0 273.0 SLE.0 728.0 910.0 910.0 910.0 910.0 910.0 910.0 910.0 910.0
L.2 Price (EC$000/0001bs) 3.5 3.78 L.08 b.uy L.76 5.1h 5.55 5.99 6.48 €.99 7.56 8.16
L.3 Gross Revenue (EC$000's) 637.0 1031.9 2227.7 3210.5 4331.6 L6T7.4 5050.5 5450.9 5896.8 6360.9 6879.6 7L25.6
CASH FLOW
5.1 Income less Cost (5.3-k)  (32.6) (7.0) 71.1 122.5 202.7 218.2 23k.3 249.7 279.4 294 .4 327.3 349.2
5.2 Cumulative Return (32.6) (39.6) 31.5 154.0 356.7 574.9 .809.2 1058.9 1335.3 1632.7 1960.0 2309.2
5.3 Finance Requiread 669.8 - - - - - - - - - - -
souﬁcs_op FIZANCE
6.1 Fquity 19.8 - - - - - - - - - - -
6.2 Loan 650.0 - - - - - - - - - - -
REFATHENT GCHEDULE
T.1 Principal Due 708500 7172265 841769 917528  BLT064 770258 686539 595286 495820 387L01 269225 1L40L05
7.2 Interest (EC$) - - 82578 76236 69323 61789 53576 LL62y 34866 2L230 12637
7.3 Principal (EC$) - - 70L6L 76806 83719 91253 95466 108418 118176 128812 140L0s
7.4 Total Payment (EC$) - - 1530Lk2  1530k2 153042 1530L2 1530L2 1530k2 1530L2 1530L2

1530k2



1.

2.

3.

L,

Fixed Assets:

Equipment:

Salaries and
Wages:

Purchase of
Pigs:

10.

ommeser mae Mmoo
Woins Ua o anaan L

A small area (1 acre) in the Cul-de-Sac Valley is anti-
cipated to be acquired for the project. A building of
about 1500 ft2 is considered adeguate. Total cost of
land, site preparation and building construction ié

put at EC577,000.

None of the costs shown for equipment are based on firm
price quotations. Among the most expensive items of

equipment envisioned are (1) a chill room estimated to

‘cost EC$25,000 and (2) a freezer estimated to cost

EC$75,000. Total equipment at ﬁC$2h3,000. lote that
trucks and collection equipment, e.g. scales, are

replaced in years 5 and 10 - with replacement cost
inflated at 8% per year, compounded.

The manager and all supervisory personnel, e.g. skill
slaughtermen and meat cutters, are assumed to be hired

in year 1. Casual labor has been increased proportionally
with outpuf during the first years of operation. All i
salaries and wages are increased by 8% per year.

An average weight of live pigs purchased is estimated to
be 130 1bs, at EC$2.15 per 1b, or EC$280 per animal. Pro-
jected cost are simply the total number of rigs, multiplied

by the price, which has been increased at 8% per year,

compounded.



5. Packaging: Poly-wrap muterial for meats is estimated to cost about
ECE50/100 rounds. Cartons suitable for boxing frozen
meats are estimated to cost about EC32.75 each. Assuming
each carton to hold about 100 pounds, the project will
require about 9,100 at full capacity. Prices of packeging
hivebeen increased at 8% per year.

6. Repair and These cost are estimated at 3% of total capital items

maintenance:
annually, and increased at a rate of &Y per year.

T. Interest on These projections assume that short farm financing will be
inventory ’
capital: borrowed against finished product in inventory. An amount

equal to one month's production value is assumed at an
interest of 10%. For example, in year 7 total production
value is EC$5,050 million. Thus, one month's production
value is EC$420,875. 1If this amount is borrowed at 10%
interest, then annual cost of interest is about EC$hé,lOO.

8. Misc. Supplies: Cost is estimated to amount to 1% of cost of pigs.

9. Revenue: Output is estimated to be 91 1lbs of pork per pig slaughtered.
Average price received is put at EC$3.50 per pound, and this
price is increased at 8) per year, compounded.

| 10. Finance Projections assume initiai finance required to cover all

Required:

capital items, plus an amount equivalent to 52% of first
yeaf operating cost, or EC$320.000 plus EC$348.800 totalling
EC$669.800. Further, assume co-op members will invest

EC$L00 each as equity and loan will finance the balance

required, or EC$650,000.


http:EC/$2.75

Projections assume three year mo;unorium on repayment,
with interest due being added to the principal at the
rate of 9 per year, compounded. Thus, total principal
due at the end of year 4 amounts to EC$017,528. This
amount is projected to be paid back over a 9'year period

in equal annual ingtalments of EC$153,0L2.



13.

.
Tty
V. Iszuags

A. _Publis Tolicy of Pork rices

A zey ascuwiption of this project is that the current policy of adminis-
tered price cellings on fresh pork produced in St. Lucia will be modified.

The first charce in this policy concerns, the willingness of the GOSL to allow
maximum prices of pork to rise to levels significantly higher than the EC32.50
currently allowed. Secondly, it appears that some system of differential pork
prices, based on different cuts 1d quality, must be put into effect so that

a more rational marketing Strategy can be emﬁloyed to serve.the different mar-
ket clients.

If a workable policy is to be established that will encourage increasegd
national'pig production on the one hand, and on the other hand, accomplish the
public welfare goals of keeping food cost at affordable prices; then the current
"one price" approach to price control will need to be replaced with a "set of
prices" that more realistically represent the demand of the various market
clients.

At the heart of this issue lies the questions: "At what price is St. Lucia
willing to achieve increased self-sufficiency in pork?"; "what proportion of this
price is likely to be borne by vhom?"; and "what are the likely developmental
impacts (both positive and negative) of a ﬁationally self-sufficient pork policy?".
In the final analysis, £hese questions must be answered by the political leaders,
and rightfully so. Nevertheless, these leaders and decision makers need infor-
mation which technical analysts can provide as to the likely effect of policy
alternatives.

The project proposed here could well serve as an appropriate institutional

framework to implement certain policy changes that would effectively improve the
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"well-offness" of both the pig producers and pork censumers in St. Lucia.
On the occasion of undertaking this loan appraisal, the CDB should, as

a first step, orfer to assist the GCSL to accomplish the technical analysis of

k!

alternative nutional pic/rork production policies. 1Indeed, a policy decision
regarding future pork pricing policies is almost essential before a proper
project appraisal can be confidently accomplished.

B. Institutionzl Caracity

The proposed project will be implemented by the St. Lucia Pig Producers
Cooperative Society, a new organization, the membership of which has had little
experience in business enterprises of the scale contemplated here. While the
project pperations will be accomplished under the direction of professional, full-
time management team, there is still a question of how cohesive the co-op memﬁer-
ship will be in the loﬁg—run. The success of the project, in.large part, will
depend on the loyalty of the co-op membership during the first years of operation
when negetive cash flows are projected. In other words, the infusion of loan
capital alone is not sufficient to insure the success of the project, but must
be accompanied with the understanding and commitment of the membership. The
issue here is what provisions are being made to assist the co-op members and
officers better understand the organization and its purposes? Is any regular
program of education planned so that the membership can vote with informed
opinion on co-op poiicy issues? Should technical assistance in this area be
planned.as a part of the project‘design?

C. Market Strategy

The project description is clear that the co-op intends to wholesale
"portion-cuts" of frozen pork. What is the rationale for providing this service?

For example, why could not the co-op sell chilled pork to those clients that



already have freezer cupacity? This is an issue because of the exceptionally
high cost of freezer equipment and the assoclated operating cost.

Related to the question of frozen vs. chilled pork, is the question of
exactly who are to be the major clients for the co-op pork? The rroject des-
cription lacks definition other than citing global consumption data. What is
the anticipated market relationship with commercial pork processing firms in
St. Lucia? And in what form would they prefer to purchase pork?

The CDB should assist the co-op to better ascertain the size and struc-
ture of the various market segments it intends to serve. Such a.determination
may have significant implications for the design and operatioﬁ of its
butchering facilities.

D. Pig Production and Supply

Little information is contained in the project description concerning
the current size and distribution of pig production in St. Lucia. 1In
particular, nothing is said to indicate the production capacity of the 50
co-op members. It is implied that "demand will create supply". While this
may be true, there is a legitimate question about what evidence is available
to indicate that the 50 members have the resources to increase the number
of breeding stock to attain a production of 10,000 pigs annually? For
example, if an average number of pigs saved per litter is assumed to be T;
and further assume each sow would farrow twice per year, then about T20 sows
would be required to produce 10,000 pigs per year. This implies each co-op
member would keep about 15 sows. Is this realistic?

The CDB should assist the co-op to determine with more certainty what the
expected growth of the pig industry is likely to be and identify any production

constraints that may need to be addressed in this project or in some other way.
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AGRI=RUSINESS PROJECT PROFILE

DATE: MARCH 20, 1980

PROJECT: ANTHURTUM PRODUCT 1 ON/MARKET I NG
LOCATION: ST. LUCIA

CLIENT: (FIRM TO RE NAMED)

MR. AIDAN FLOISSAC
DR, JOSEPH SESSION
LOAN REQUIRED: EC$190, 000

l. BACKGROUND

The Anthurium Lily is a tropical flower which has an
established and cevidently growing market in the U.S. and Europe
as an ornamental cut flower for aesthetic design purposes. The
anthurium has been considered an exotic flower, but continued
cexport sales and overscas market development are enhancing the

broader acceptance of this product,

At the present, the largest producers and exporters of
anthuriums are located in Holland, Hawaii, Jamaica and Mauritius.
The success and growth of arthurium production in the Caribbean
(Jamaica) has given risc to optimism for a commercial scheme of

this flowerin St. Lucia, utilizing proven growing technology.

A commercial anthurium liiy production and marketing oper-
ation in St. Lucia would be expected to: 1) take advantage of a
growing cxport market thus generating foreign exchange; 2) employ
a local labour force; and 3) utilize a relatively low capital

technology to sitmulate the associated commerce.



1. ORIGIN

The idea of this anthurium lily enterprisce was the product
of two private businessmen in 3t. Lucia, specitically e Joseph
Session and Me. Aidan Floissac. D Session has had direct
professional expertoence with the anthurium production and export-
ing industery in Jamaica, and possesses the technological
cxpertisce to support this endeavour. Meo Floissac in addition
to growing hananas and livestock, 'is a businessman with varied

commercial interests,

These businessmen conceived and formulated this project and

apparent Iy plan to approach the CDR tor required financing.

1. PROJECT NESCRIPTION

This project will produce Hawaiian Red Anthurium lilies in
St. Lucia tor sale in overscas markets.  Peceliminary plans have
been Jrawn up projecting a ten year span of operation, reaching
maturity in the sinth vear with a 20 acre production base, capable
of growing and marketing a maximum of 130,300 dozen anthuriums in

the Sth ycar.

Gross sales (in 1930 nominal Figurces) will eapand from over
EC3200,000 in the sccond vear of operation, to in excess of
EC53.4 million in the Sth vear. A positive cash flow (utilizing
Ffinancing) has Heen projected for the entire 10 year life of the

project. Cash flow projections and assumptions are illustrated



in the accompanying tables provided by the entreprencurs.,

To paraphrasc the investor’s objections: the carly self-
generation of revolving investment funds reduces the cash
operating requirements of the enterprisce.  The project s
expected to be a generous foreign exchange carncer, is low on
cnergy consumption and generates cmployment (30 cmployces at
10 ful! time), and revenue to the St. Lucian

peak operation;

Government .

This anthurium project is designed primarily around the

production of the cut llower product. .

The plants arce to be grown in a modified, enclosed environ-
ment where production conditions can be closcly monitored. The
initial plants will be obtained from a combination of Dir.Session’s
own nurscry and Jawaican sources. The first year’s blooms
(Flowers) would be markceted locally, with subscquent crops of
greater volume and quality destined Tor export markets in the US
and Europe.  Expansion of production in subscquent years will be
facilitated through a nursery operation internal to this enter-
prisc.

The prospective ownzrs plan to market FOB St. Lucia, ideally
through joint ventures with wholesalers, thus reducing exposure
to markect uncertainty. At the present time, therc is some

scasonality in the demand for anthuriums in ths world market,



with a peak in the winter months (November and April) and a

slackening in the summer.

Due to the anticivated carly generation of positive flow in
this project, inancing requircements are projected only in the
First two years, at LEC5100,000 and EC$90,000 respectively. Owners’
cquity Ninancing is projected only for the first year, at
ECS30,000.  Inclusion of joint venture with an of f=shore market-
ing irm could Further increasce th'c amount of internal cquity

and thus reduce toan inancing requircements.,

An attractive feature of this proposal is the relatively
Fow dependence upon Fixed capital investment. As a result,
particularly in latter years, ncarly all costs arc available
in noture, such that production might be scaled up or down within
Feir Iy broad ranges without adversely affecting Financial security.
Only in the first two vears do fixed costs comprisce a majority
of expenditures, at 70% and 03% respectively. Accordingly, the
First two years are crucial to the success ol the enterprisc. A
two year moratorium on principal repayment is proposced in the

cash flow figurcs.

IV. PROQJECT COST AND RETURNS

Projected project cost and returns for a 10 year period are
presented in Table 1, and accompanying notes on the following

pages. A positive cash fiow is generated in all yecars.



In year 10,
ECS13.4 million,

ratio of 0D.9 to

a cumulative net cash flow is projected at

from an

ll

initid'

investment of EC$220,000; or a
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UL PROJOST

YEAR

[~

3 Rl @ 7 S Q N
ANNUAL PLANTING (ACRESR) | | 2 3 0 O - - | |
CHMILATING ACREAGE ! 2 4 S 14 22 29 22 20 22
INCOME:
EQUITY 10,000 - - - - - - - - -
DIRCCTOR'S LOAN 20,000 - - - - - - - - -
" COMMURICIAL LOANS 120,000 9¢,200 - - - - - - - -
SALE OF BLOOMS - V1300 275,400 575,360 1,150,720 2,060,160 3,080,500 3,441,000 02,320 2,824 120
APPLICATIONS 130,030 201,360 275,400 575,360 1,150,720 2,060,160 3,059,500 3,4~fl,030' 3,192,320 2,821,122
. SITE PREPARATION G2 HUD 1,232 2,430 3,600 3,600 - - - -
GREEN HOUSES 24,500 24,530 49,000 19%,000 147,000 147,003 - - - -
PLANTS 28,600 25,620 - - - - - - - -
IRRIGATION 6,730 1,950 3,920 2,600 18,930 15,900 - - - -
EQUIPMENT 9,600 - - - - 17,280 , - - - -
HUSKS 6,000 6,000 12,000 24,000 36,000 36,000 - - 6,002 6,020
ELECTRICITY 1,800 {,600 5,000 5,600 9,000 15,000 15,000 15,000 15,000 15,000
BUILDINGS 2,000 30,000 - - - - - - - -
TRANSPORT: 1,000 30,000 - - - - - 30,000 - -
AGRICULTURAL CHEMICALS 1,200 2,800 5,200 10,200 16,800 22,600 27,000 27,000 | 26,500 36,3500
SECURITY 1,500 500 1,000 2,000 3,000 3,000 - - - -



PACKING MATERIALS -
REPAIRS & MAiINTENANE -

LEGAL, INS., ACC, BANK CH. ETC. 5,000
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SUPERV I SION : -

LABOUR 12,030
RENTAL ' 5,000
CONTINGENCIES (5% . 5,300
INTEREST (9.5%) 11,420
LOAN REPAYMENT -

TOTAL EXPENDITURE 122,200
ANNUAL BALANCE 7,500
NET CASH FLOW ' 7,500
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MTES QN CACH FLOW PROJECT TON

IACOME
. tauirty - 10,000 Ordinary shares at par E.C. $1.00.

2. LOANS - (4) Dircctor’s loan of L.C., $20,000.00.

(b) 1t is proposcd to seek a wholesaler who will
be interested in owning upwards of 15% of
cquity and who will make an interest bearing
loan to the businnss,

.

(c) Loan finance for the rest of the cash
requirement will be sought through a
financing institution.

3. SALE OF BLOOMS -

(0) Determination of Production (Export)

Year |1 - | Bloom/Plant = Local market

“ 2 = 6 Blooms/Plant
"3 -9 " "
“ 4 -10 " '
s _ g0 m "
"6 - g "
" - g m "
ng - g m "

" 9 - | Bloom/Plant - Local market
“ 10 ~ 6 Blooms/Plant
(b) Exportable Production {1000)

Acres i [ 2 4 H 6 Total ,Doz.
Year | - - - - - - -
2 72 - - ~ — - 72 6

3 108 72 - - - - 180 15

4 120 108 14 ¥ - - 372 - 31
5120 120 2. v - - 744 62
6108 120 240 52 432 - 1332 (1)

7 96 108 240 480 648 432 2004 167
8 72 96 216 480 720 648 2232 186
9 - 72 192 432 648 720 2064 172
10 72 - 144 384 576 648 1824 152



(¢) Currcnt TOR Prices: u.s.
Minis 120/cartons - 7 CM - 158532,00 = 53T567d0:.
Smal 6o/ - 10 CM - US826.40 = $5,28/doz.
Medium 50/~ = 10/15 CM - 13825.50  $6.%.4/doz.
Lurge 30/ - 15/20 CM - U3%23.10 = $9.24/doz.
Extra Large 20/ 0~ - 20+ CM - U3519.50 = $11,68/doz.
(d) Gross Saless
Year |

“ 2 - ECS 111,360

73 - 278,400

"4 - 575,360

75 - 1,150,720

"6 - 2,060, 160

"7 - 3,089,500

” 8 - 3,441,000

” 9 - 3,192,320

” 10 - 2,821,120

(e) Assumptions:

I. First year's blooms are not exportable and may
be sold locally, but such sales are limited and
are not included in the projection.

2. Income is based on an average bloom size of [0~
15 CM.

3. Replant every 8§ years,

4. 15,000 plants arce accommodated per acre but
production is based on 12,000 plants.

4. Green Houses:
Covered and c¢nclosed with saran to give 73% shade.
Supports of load -~ bearing tensioned heavy cable for
supporting saran. Outer edges of wood to support the
enclosing saran,

5. Plants:
Variety - Hawaiian Red Hybrids
Source - Jamaica and local nursery plants produced

in-house for cxpansion in third yecar and

onwvards.


http:1S];$19.50
http:IJSS26.40
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IRIEGATION:
Proposed to install microjet with 360 coverage
at 1200 per acre.

Water supplicd by stream on property,

EQUIPYENT :

Cne cremasco mascretaor and mist blowers,

BUITLDINGS:

Rasically a shell with sanitary block, store-
roon and office attached. The open shell will -
be muttipurpose for packaying, assembling,
changing, rccecation, dining and conference

by the use of portable partitions..

TRANSPORT :

Vehicle adupth For carrying blooms to airport

at 60~ 70° v temperature,

ACRICULTURAL

CHEMICALS:  Including, Nematicides, Inscctitides,
Mungicides, Fertilizers, Acaricides, Calcium
Oxide, trace clements.

PACKAGING

MATLRIALS:  Foot stapler, sheedded paper, diothene,
staples, cardboard cartons, labels, secateurs.

LAROIR ;

Permanent trained worklorce of 10 persons.

Intermittent labour of up to 30 persons.



11.

V. | SSHES
A. DProbably the most outstunding issue concerning this

project is the gquestion of sustained market opportunitics. Mere
definite information is required as to the current volumes
demanded, and the Likely inercases in this demand.  Morcover, it
would scem prudent to estimate the proportion of the market
Jdemand that would be accounted for by the production envisioned
in this project (which is IO0,000'dn:vn annual ly in year six).
The sroject appraisal committee should assist the client to
accomplish a more in=depth assessment of the anthurium market.
In addition, the client should follow-up on the possibility of
securing a reputable marketing agency as an equity partner and
arrange for Fiem supply contracts of at least a portion of the

anticipated production,

B. Closcly related to the guestion of markets, is the
issuc of reliable air=cargo scrvices out of St. Lucia on a
regular basis. 1t is reported that the relatively small air-
cargo space now available to Europe is frequently filled to
capacity upon arrival, St. Lucia being an intcrmediate stop,
and in general cannot be counted on with certainty. Moreover,
it is reported that sceveral businesses in St. Lucia (agricultural
and manufacturing Firms) are expanding their product lines and
intend to utilize air-cargo services for export. The point here
is that the export sale of cut flowers from St. Lucia is feasibly
only il air-cargo scrvices are reliably provided. What evidence

is available that these services will in Tact be provided for the

volumes required?
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C. The proposced client will be a new Tirm (now in the
process ol being registered), and therefore has no asset ; other
than those desceribed in the project.  Since the Firm intends to
rent Tand, there is no "first-class” sccurity which the firm can
put torward as collatoral for éhc loan. In discussions with the
principals of this proposced Tirm, it was indicated that one of
the individuals would be willing to offer his own property as
loan sccurity., This property is apparently the same land upon
which the anthurium will be sited. The loan appraisal committee
will need to evaluate this clement of the loan proposal in light

of standard bank policy.
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AGRI-RUSINESS PROJECT PROFILE

DATE: MARCH 20, 1050

PROJECT: SOILLESS CULTURE VEGETABLE PRODUCTION
LOCATION: ST. LUCIA

CLIENT: DENNERY FARMCO LIMITED

LOAN REQUIRED: ECS1, 000,000

. RAC KGROUND

The year-round production of certain vegetables in St. Lucia
is a risky enterprise. This is especially true of the so called
salad vegetables such as tomatoes, lcttuce, cabbage, green onions,
green peppers cte. Therefore, for much of the year local pro-
duction of these vegetables is not available in sufficient
quantities and imports arc required to satisfy the market demand.
Imported vegetables are very costly and often of relatively poor

quality.

The volumes demanded in St. Llucia of these vegetables arc
relatively small compared to traditional food crops such as
ground provisions. Nevertheless, there is an estimated sustained
demand for salad vegetables of at least 10,000 pounds per weck
accounted for by the hotel, restaurant and supermarket trade.
Given the patterns of weather and other field production problems,
local farmers arce unable to reliably supply even this small

volume of demand for much of the ycar.

If this problem is to be overcome, then a different pro-
duction technology will neced to be employed. It is proposed that

a particular type of soilless culture be used, known as NFT or



Nutrient Film Technique.o This technique offers protection from
the mechanical damage associated with de iving rains. NFT also
isolates the crops from soil which has problems of discase,
sabinity and poor drainage, Costly cultivation is avoided and

rapid “turn-around” of crops is rcadily achieved.

Growing ol vegetables by NFT is practiced in many parts of
the world, including the Caribbean. It is a capital intensive
techaology vequiring skilled management although it is reported
to be less complex than traditional “Greenhouse” culture. This
project proposes to establish a relatively small, it.c. less than
two acres, intensive vegetable production unit using NFT. The

production will be solely for the domestic St. Lucian market.

1. ORIGIN

Dennery Farmco Ltd. is a new company (registered in 1978)
and is a major agricultural production enterprise in St. Lucia,
operating over 2,500 acres on a lcase basis., Principal crops of
this farm are kananas, copra and mangoes. Dennery Farmco intends
to become more diversified in crop production and is currently
evaluating several vegetable crops under traditional fijeid-
growing conditions. Certain difficulties related to poor
drainage, discases and weather patterns have convinced the manage-—
ment of Dennery Farmco that soilless growing techniques are
appropriate for the production of selected vegetables such as
tomatoes and lettuce. Of the alternative soilless technologies

available, NFT has been selected as the most appropriate.



The CDB was requested by the Minister of Agriculture,
M. P. Josie, to explore the feasibility of financing this
project.  All substantive discussions, however, have been
conducted with Me. Peter 3tone, Gencral Manager, and Me. Brian

Crosby, Horticulturist, both of Dennery Farmco Ltd.

1. PROJECT DESCRIPTION

A.  PUHRPOSE

The purpose of this project is to increase the volume of
selected vegetables produced in St. Lucia. In particular, this
projcect will increase the proportion of vegetables sold in
St. Lucia supplicd by lTocal production, while decreasing the

proportion of imported vegetable sales.

B. COMMODITIES

The project proposes to concentrate on six vegetables as

follows:

° Tomatoes - approximately 5,000 Ibs/week
° Lettuce - " 1,500 hcads/week
e Cabbage - ” 550 Ibs/w-=ek
° Carrots - ” 230 Ibs/weck
° Green Onions - ” 230 Ibs/week
° Green Beans - ” 350 Ibs/wecek

C. PRODUCTION TECHNIQUES AND AREA

Production of tomatoes and lettuce will be accomplished in
covered growing chambers utilizing Nutrient Film Technique. (Sce

Appendix A). The other vegetables will be grown in open sand-beds



4.
under drip irrigation. The total production area is expccted
to use 79,200 sq.ft. distributed as follows:

° Tomatoes - 13,200 sq.lt.

(12 NFT growing chambers of 3,600 sq.ft. each)
° Lettuce - 7,200 sq.ft.

(2 NFT growing chambers of 3,600 sq.ft. each)
° Cabbage - 7,200 sq.flt.

(12 sand-beds of 600 sq.ft. cach)
° Carrots - 7,200 sq.ft.

(12 sand-beds of 600 sq.ft. each)
° Green Onions - 7,200 sq.ft.

(12 sand-beds of 600 sq.lt. cach)
o Green Beans - 7,200 sq. lt.

(12 sand-beds of 600 sq.ft. cach)

D. MANAGEMENT

The vegetable production project proposed here will consti-
tute a major enterprise of Dennery Farmco Ltd. operations. Over-
all responsibility will rest with the resident general farm
manager; and immediate production supervision will be attended
by the resident Tarm horticulturist. Each of thesc individuals
has more than 25 ycars of experience in managing tropical flarming
operations. In addition to the resident management tcam, the
technical services of the Bookers-McConnel Firm arce available to
Dennery Farmco. Indeed, Bookers has actively assisted in the

project design thus far and will continue to do so.



E. PHASING

There are several alternatives regarding the phasing of

project implemcntation.  Since the production units are modular,

and to some dogrece i lependent one trom another, they lend them-

sclves to incrwme tac expansion.  Thus, the project could be
designed to begin with a few units, and expand as more on-site
expericnce is gained. The client has not yet determined the
design alternative with regard to implementation phasing.
However, four different alternatives have been "costed-out”,
using different implementation assumptions. Each of these
alternatives is presented in the following section, along with

the explanatory notes of the clicent,

F. PROJECT COST

On the following pages, cost and return projections for
four altcernative designs are presented, These calculations and
notes were developed by the client, and arc reproduced here

without modification.



Y

DENNERY FARMCO LiMITED

Notes on Mrojections for Soilless Culture

Alternatives. 4 difTeront alicrnatives Linve been calceulated.,

A.

sutrient Filw in Covered Growing Chicibers

An 18 nonth piloi projicet iks mn'm-d. The full scale comncreial
project ot 14 Clivaibers of 3,000 cq.ic cneh is 7u‘()g;:‘:unihcd o

be TaploLonted in othe 2nd iﬂl’, ol vear 2.0 12 houses are aoovmed
to he o toncvoos cnd 2 choanbers Tor Tonivoice., .[n 1;';10 longer
tenn othoer erops nay be oprown by chis cechnione but for the
purposcs ol this exorcelise only tonatoes and lottuce are
considored.s U renurn less incercst is $2,582,200 at year

12 Tor an inivial invesonent of $894,000 i.e. a ratio of

2.59 to 1.

\ 1 BRI }i_‘ Lovernced © ‘.;(L‘L-',,:L- np_ Chranbors

This alueonainive aomares the iminediaoe incroduction of a full
scale unit or 14 ;;zrw.-.v‘ing;, chicns rs. A iy be expected in view of
the higher prici,  the ot roimiom dless interest is hipher atc
$2,841,000 «w vovas 12 Jor car nivial invescnent of $721,000 i.e.

a ratio of 3.94 o 1,

Nutrient ¥iTn i Send Coliine

This provides for o pilot  project as in altcernatrive A but crops
more suiced Co o coand cnionre are aesicied to ve implasented to-
povihor wich chie 14 coaeroial seale L’,;-Au.i_l‘“f, clionbers in the
2nd Lalf of vear 2. The sand culvive will consist of 43 600
£q.100C Deds vwhich are cqually divided at 12 beds cach to
cabiba:;e, 0o jmu, salad onitons  and green beans.  The return {rom
Sand (-n?';“.z;;; s lower chaoar thoose Tor nucricnt 7ilm o due to the
lon: een and Towor yiedd owo ;-,n‘: ;u_n_‘ plauc jpvown.  This
alu LROCVe CRVSS o el i 5 nterest ol $2,701,200 ac
year 12 for an initial invesdnent o $1 147,000 i.e. a ratio of
2.36 to 1,

,.
b

1.
E

['_F

H] =z

Nacricnt Mmoo oond Sond e
Sindilar to alv.anavive C bac wiciout the pilot jroject. In
this instance the net return less intercesc 1s lower at
$2,308,000 due to whe loss of income over the 12 years from the
pilot project house. The investment is $951,000 but the ratio

of yield to investmoeac is 2.42 to 1.

Summary of ratlo of net rcturns less intercst to initial
investment 1s below
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1

t/
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Altcernative A $2,532,200 = 2,89 (o 1
B $2,é~}’;1,(m0 = 3,94 to 1
C $2,701.200 = 2.36 vo 1
D 52,308,000 = 2.42 to 1

It is supcested ©hat retimn 15 im0t u“(oﬁu;11]y the most
important criveria and the value of izhe various optilons in
teving ol concribnrion vo national sclf sulileicney needs to
be oI 7(! NI

Capital Costs

2.1, The initial costs Lave boen based on up to date
otations oul proveiling prices.

2.2, Capital roplocoaoents of rooring  for nutrient i lm
chicaibers have boen allowed ac A‘")';;[j.;'n:(::::\'als. Ti-ovision
for replacom nt of 33% of srowing cquipeent has been
made oach year.

2.3 Replacrincnt of 5% of cand culture cquipnent lins Leen

provided ror cach yoar.

2.4, Costs have boen inflaved act 10Y% compound interest per

IEVRER LRI HIN

3.1, There hove been bazsed on up to date guotations pre-
valling labour rctes and the best information
obtaineble.

3.2, Costs have been nflaved at 10% per anmminm,

3.3. General ciiarges of the Company have been apportioned to
the project at 15% of 1980/81 estimatcs inflated at the
SL(.‘LIA(Jdl d 10/0-

Yields

These have boon conesirvatively cscvapolated from results obtal: .o

by BTOWCIrs using similar techniques elscewhere and modiiied by
"in house" cxpericnce.

4.1,

~ 2

L0 Lich house is cxpectaed to vield 10 vonnes
per anman Trom 2 crops i.e. opprox 9 11)5 per plant per
crop. Comncreial results clsowicre rsnee up to 20 1bs
per plant per crop and higher. Yield huS been escalated at
1 % compound per annum to allow for improved techniques
and varieties.




4.2, letimee Fach house is5 cxpected o yield 3,750 % 1b
oY

heads per wonthe Other vosileos show higher woelpht per
head for a prowth period of 21 davs. 12 crops per ainsnm
are oxpectoed Lo cach pooowing point.

4.3 Cobhiee 12 cond beds ench of 00 sa.ft will be devored
to this crop. 2 ocrops ;N'r yeous iore cxpected Srom each
bed with v avesige weight of 2 1hs per plant.

4.4.

Car:o 12 000 sq Toot sand bads will be devoced o Chils
Crop »1¢ 1.115;, 2 crops per bed por anmun .« feh bed yielding
500 1hs per crop - an aversage woight of approx 1% ozs per
p].u_ll(‘-

v
’J ol

4.5, Sprine Onions 12 600 sq f¢ beds will cacl. yield
2 crops per annum with an averape welpght per bed of 500
Ibs per crop - approx 32 plants per 1b.

4.6, 12 600 :q fio cind beds will be devored to

1300 1bs por Led per cnmm are expoecied.

Pricas Corronc averiee wholesale prices hove boen used for the

basis of tie vrojected incone, Selling prices ive boeen - ege-
alated at 9% per armu i.e. 117% slower rise por annun than for
COStS,

5.1, Tersicocs Avernge curcent wholesale price $1.80 per 1b.
5.2. Lettuce As for tomatocs.

5.3. Cabbr.e Averagce current wiholesale price of %1.50
per 1b.

5.4. Carrots As for cabbage
5.5. Soring Onions As for cabboape,

Lveroce cucrent wholesale price of $1.00
per 1b. A

5.6.

Market Capacity The St. Tacia Marketing Board is preparced to
puarantee o market Tor 10 ton toes por nwonchi., The
projectea production cales ol the otinr crons is swmall in
relation to current donand wind civen the Lish guality produoce
expected, there is a potential [or project expansion witiiin
current demands. Demands are cxpected to rise with the con-
tinuing development of the tourist trade and the rise in the
stand oif living.

P

s of €t
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Tnforation on macket prices rnd demands has been obtained
frrom the St. Tacia u@]lo«Ju, Neoad, The Departiment ot
Statistics, Hotels, Supcunacreits and wholesalers,

Govercaont: Policy  The avowed ;‘ru] widely publiciced policy 1s to
stimulace Tocal veopcoad™le production but oxpangion in production
by conventional oeoans s noi considored a thveat to this project
wiiich w11l provide o consictont  and veliable sovwce of supply

of quality produce  The yoar vonnd,

€ scope for experimenting in the

c is RN
le sanie of other crops such as

ction of /\¢j‘
hoerbs cue!

Other Crons I}lc
prowih and produ
e,

e

nlO]OI.A,\, letouac

' 14/3/80



1.

DENNERY FARMCO LIMITED
Soil less Culture Projections - Alternative A (ECS 000)

Total 1 2 3 4 :
APITAL 1TEMS 3 6 -7 8 ’
1 Fixed Asscts
1 Land . -
1 Site works 92 92
Buildings 376 130 65 71

LN —

Equipment
Nutrient
film 1097 100 483 32 36 39 43 47 52 57
2 Sand : : -
Culture

—

C
1
1.1.
1.1.
1.1.
1.2

1.2.
1.2.

Ancillary

Equipment

1 Mains connec-

tion 28 . 28
«2 Water Supply 28 28
3 Standby

power 33 33

SUB TOTAL 1654 100 794 32 36 39 43 112 123 57

10

63

63

11

69

69

12

110

76

186

OrERATING COSTS
2.1 Salaiics & Wages

2.1,1 Supervisory - ‘ 7 14
.2.1.2 Labour 4 35 - 73
2.2. DNucrients ' - 25 54 )
Escalated € 10% per annum
2.3. Festicides - 9 20 3
. 2.4, Crop Establishment 3

c/F 4 76 161

oI -



DENNERY FARMCO LIMITED

Soilless Culture Projections - AlternativeA{EC$ 000)

&

Total 1. 2 3 4 5 6 7. 8 9 10 11 12
B/F 4 76 161 '
2.4.1 Sced - 3 6.
2.4.2 Other - 3 6
Materials
2.5 Elecetricity 2 19 42 g
2.6 Insurance 1 5 10 _
tsca(u("v( Y i'OC/u (?:mrcu.n/ pe.
2.7 Distribu-
tion
2.7.1 Packaging - 20 39
2.7.2 Transport 3 7 ;
2.8 Maintenance 4 6 3
2.9 General )
charges 180 198 218 )
2.10 SUB TOTAL 8408 187 331 495 545 569 659 725 797 877 965 1061 1167
2,11  TOTAL. ANNU-, ‘ A
AL COSTS 10062 287 1125 527 531 638 702 837 920 934 1028 1130 1353
REVENUE
3.1 Troduc-
tion ‘
(000 1bs) 4212 15 204 385 388 391 394 397 400 404 408 - 412 414
3.2 Price per - :
000 1bs (EC$) 1800 1962 2139 2331 2541 2770 301y 3290 3587 3909 4261 4645
3.3 Gross Revenue .
(EC$000) - 13478 27 400 824 904 994 1091 1199 1316 1449 1595 - 1756 1923

"T1



DENNERY FAIMCO LIMITED
Soilless Culture Irojections -

AlternaciveA(LECS$ 000)

Total 1 2 3 4 5 6 7 8 9 10 11 12
CASH FLOW
4.1, Income less
annual , .
costs (3.3, 3416 (260) (725) 297 323 356 389 362 396 515 567 626 570
less 2.11.) )
4.2, Cunulative net .
) return (260) (985)  (688) (365) (9) 380 742 1138 1653 2220 2846 3416
4.3 Finance
Required 1100 300 800
SOURCES OF FINANCE
5.1. Equity - -
5.2 Loan v
Capital 11000 300 800
REPAYMENT SCH
6.1 Interest 833-8 31.5  73.5 115.5 108.4 100.6 92.0 82.4 71.9 . 60.2 47.3 33.1 17.4
6.2 Principal 1100 67.4  74.5 82,3  90.9 100.5 111.0 122.7 135.5 149.8 165.5

!



1.

SUB TOTAL

Total

Fixed Assets
Land

Site Works
Buildings

Equipment
Nutrient
Film
Sand
Culture

Ancillary
Eqpt.

Mains connec-
tion

Water Supply
Standby
Power

OPERATING CCETS

2.1
2.1.1
2.1.2
2.2.

2.3.
2.4.

Salaries &
Wages
Supervisory
Labour

Nutrients
Testicides

Crop
Establishrent

C/F

84
452

&36

25
30

1502

DENNERY FARMCO LIMITED )
Soil less Culture Projections - Altcrnatived (EC$ 000)

1 2 2 4 5 6 7 8 9 10
"84

i18 59 65

439 2% 26 29 32 35 39 43 47 52
25

25

30

721 24 26 29 32 94 104 43 47 52

28 62
20 44

Inflated at 10% per annum

6l 134

[0y
—
[9%]
N AL NS ANANNNA

11

100

57

157

0

-
(1Y)

11¢

63

173

‘€1



Total
B/F

Seed

Other
Materials

Electricity
Insurance
Distribution
Packaging
Transport

Maintenance

General
Charges

Sub Total 8147

Total Annu-
al Costs 9649

Revenue

3.1

3.2
3.3

-(EC$ 000)

Produc-
tion (0G0 1bs)

. 4252
Price per
000 1b (ECS$) 3096
Gross
Revenue
13166

1

90
198

919

177
1800

319

T 134

2

4

4

33

198
429

453

357

1962

700

3
;
|
s
§

DENNERY FARMCO LIMITED
Soil less Culturc Projections - Alternatich (EC$ 000)

3

Inflated @ 10% per annum

472

498

359
2139

768

4

519

548

362
2331

844

5

571

603

365
2541

927

6

628

722

367
2770

1017

7 .

691

795

370
3019

1117

8

760

803

373
3290

1227

-834

881

376
3587

1349

10

920

972

379
3909

1482

11

1012

1169

382
4261

1628

1113

1286

385
4645

1788

lt/v‘[



4,

‘Cash Flow

4.1

4.2,

4.3

Income less
annual costs
(3.3 1less
2.11 )
Cumulative
net return
Finance
Required

Sources of
Finance

5.1
5.2

Equity
Loan Capital

Rc payment Sch

6.1
6.2

Interest
Principal

Total

3497
800
800

530
800

DENNERY FAIMCO LIMITED

Soil less Culture Projections - Alternativep (EC$ C00)

1 2
(600) 247
(600)  (353)°

800

8§00

42 84

3

270

( 83)

840
49.0

517

73.2
59

6

295

812

7.

1134

1558

52.3

80.7

468

2026

43.8
89.2

10

510

2536

34.4
98.6

&

11

459

- 2995

24.1
108.9

502

3497

*G1



Total

LA‘ITAL ITLNS
1.1. Fixed Assets
1.1.1 Land
1.1.2 Site works 92
1.1.3 Buildings 376
1.2  Equipment
1.2.1 Nutrient

Film 1097
1.2.2 Sand Culture 414
1.3 Anciilary

Equipment
1.3.1 Mains Connec-

tion 28
1.3.2 Water Supply 28
1.3.3 Standby

power 66
SUB TOTAL . 2101

OPERATING COSTS

2.1 Salaries & Wages
2.1.1 Supervisory
2.1.2 Labour

2.2 Nutrienps

2.3 Pesticldes

2.4 Crop
Establishment

C/F

Soilless Culture Trojections - Achlnatxch(LC$ 000)

DENNERY FARMCO LIMITED

1 2 3
92
130
100 483 © 32
220 12
28
28
66
100 1047 44
_ 8 15 )
4 37 82&
= 25 54y
- 9 20 3 -
4 79 171 )

4 3 6 7 8

65 71

36 39 43 47 52

13 15 16 18 20

49 54 © 59 130. 143

Escalate 10%Z compoumd per annum

57

S 21

78

10

63
24

87

11

69

26 "

95

12

i10

76
29

215

91



DENNERY FAIBICO LIMITED

Soilless Culture T'rojections - Alternative((ECS 000)

Total 1 2 3 4 5 6 1. 8 9 10 11 12
) B/F 4 79 171 )
2.4.1 Sced - 3 6
2.4.2 Other
Materials - 3 6
2,5 Elcctricity 2 21 47
2.6  Insurance 1 5 11.§
2.7 Distribu-
tion ;
2.7.1 Packaging - 22 48 : X
2.7.2 Transport - 3 6 ) Escalate 10% compound per annum
2.8 Maintenance - 4 9 g
2.9 General
charges 180 198 218 )
2,10 SUB TOTAL 8845 187 338 522 574 632 695 764 841 925 1017 1i19 1231
Z.11 TOTAL ANNU- o .
AL COSIS 10946 287 1385 566 623 686 754 894 984 1003 1104 1214 1446
REVENUE A
3.1 Produc-
tion
(000 1bs) 4731 15 229 435 438 441 444 447 450 453 450 460 463
3.2 Price per . :
000 1bs (EC$)3051 1800 1897 2067 2253 2456 2677 2918 3181 3467 3779 4119 4490
3.3 Cross Revenue : .
(EC$000) . 14622 27 434 899 987 1083 1139 1364 1431 1571 1723 1895 2079




DLNRERY FAIMNCO LIMLTED
Soilless Culture Projections - AlternativeC(LCS 000)

)

(N

Total 1 2 3 4 5 6 78 9 10 11 12
CASH FLOW )
4.1, Income less
mmual(
t 3.3.
loss 2.11.5 3678 (260)  (951) 333 364 397 435 410 447 568 619 681 633
4.2, Cumulative net
' return (260) (1211) (878) (514) (117) 318 728 1175 1743 2362 3042 3675
4.3 Finance
Required 1300 300 1000 - - - - - - - - - -
SOURCES OF FINANCE
5.1, Equity - - -
5:2 Loan :
Capital 1300 300 1000
XEPAYMENT SCH
‘E,IA interest 976.8 31.5 84,0 136.5 128.1 118.9 108.7 97.4 84,9 71.1 55.9 39.1 20.5
6.2 Principal 1300 - - 79.6 88.0 97.2  107.4 118.7 131.2 145.0 160.2 177.0 195.6




2.

DENNERY FARMCO LIMITED

Soilless Culture Trojections - AlternativeD(EC$ 000)

Total 1 2 3 4 5 6 7 8 9 10 11 12

CAPITAL 1TEMS
1.1. Fixed Assects
1.1.1 Land -
1.1.2 Site works 84 84
1.1.3Buildings 452 118 59 65 100 110
1.2 Equipment
1.2.1 Nutrient :

Filn 886 439 4 26
1.2.2 Sand Culture 403 200 fl 12 %g %% %5 %g ?3 g{ gz ;g gg
1.3 Ancillary ‘

Equiprent
1.3.1 Mains Connec-

tion 25 25
1.3.2 Water Supply 25 25
i.3.3 Standby

power 60 60
SUB_TOTAL 1935 951 35 38 42 _ 47 110 122 62 68 76 183 201
OPERATING COSTS.
2.1 Salaries & Wages
2.1.1 Supervisory 6 13 )
2.1.2 Labour 32 70 %
2.2 Nutrients 23 50
2.3 DPesticldes 8 18

Escalated 10% per annum

2'4 C:Op

Establishment

Cc/F 69 151 )

61



Soilless Culture Projcctions - AltcrnativeD(EC$ 000)

Total 1 2 3 4 5 6 7. 8 9 10 11 12
/ 69 151 ’
B/F -3 -6
2.4.1 Sced g
2.4.2 Other
Materials 3 6
2.5 Electricity 20 43
2.6 Insurance 5 10
2.7 Distribu- ;
tion
2.7.1 Packaping 20 44 ) Escalated 10% per annum
2.7.2 Transport 3 6 )
2.8 Maintenance 5 11
2.9 General
charges 90 .198
2.10 SUB TOTAL 9372 218 475 545 599 659 725 797 877 965 1061 1167 1284
2,11 TOTAL ANNU- ' .
AL COSTS 11307 1169 510 583 641 706 835 919 939 1033 1137 1350 1485
REVENUE
3.1 Produc-
tion =
(000 1bs) 4827 202 407 409 412 415 417 420 423 426 429 - 432 435
3.2 Price per - :
000 1bs (EC$XR990 1740 1897 2067 2253 2456 2677 2918 3181 3467 3779 4119 4490
3.3 Gross Revenue : . :
(EC$000) . 14433 351 772 845 928 1019 1116 1226 1346 1477 1621 1779 1953

*0C



DENNERY FARMCO LIMITLD
Soilless Culture lrojections - Altcrnative)(EC$ 000)

Total 1 2 3 4 5 6 7 8 9 10 11 12
CASH FLOW .
4.1, Income less
annual(
costs (3.3. 3126 81 "
loss 2.11) (818) 262 262 287 313 281 337 407 444 484 429 468
4.2, Cumulative net .
. return (818 556) - .
4.3 Finance ) (556) - (294) (7 306 587 894 1301 1745 2229 2658 3126
Required 1000 1000
SOURCES OF FINANCE
5.1. Equity - - - - -
5.2 Loan - ; = = - - - - - -
Capital 1000 1000 - - - - - - - -
REPAYMENT SCH , ,
6.1 Interest
“el2 P?inégpal 'flgél 50.5 105 1405 938.6 9l1.5 - 83.6 74.9 65.3 54.7 43.0 30.1 15.8
0 - - 61.3 67.7 74.8 82.7 91.3 100.9 115,55 123.2 136.2._1s50.5




IV, 1ISSUES
A, SECURITY

Dennery Farmco Ltd. is essentially a farm management cnter-
prisc that cngages in agricultural production using leased land
and cquipment.  The tangible asscets of this {irm arc apparently
very lLimited, and in any casc not apprepriate in kind or value
to sccurce large loans. A major issuc then will be the willing-
ness of a third party to sccurc the loan requested. It is
possible that the Government of St. Lucia (a major sharcholder of
Dennery Farmco Ltd.) may be willing to provide the required loan
guarantec, although this possibility has not been explored with

any Government official.

B. DERIT/EQUITY RATIO

Dennery Farmco rttd. is apparently not in a position to
invest any capital in the proposed projcct at this time duc to
cash requircments in other Tarm cnterprises. Thus, the CDEB may
be requested to extend 1009 (or ncarly 100%) loan financing for
this project. The issuc herc will involve the justification to
make an exception of bank policy to loan such a high proportion

of the project cost to a private sector client.

C. EFFECT ON MARKET STRUCTURE

The project description suggests that the proposed
vegetable production will only displace imports and not materially
effect the market supplied by traditional vegetablec growers. While

this may be true, especially during certain seasons when local
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supplices are short, it scems that the project may compete
dircctly with traditional producers during other scasons. The
CDB should further cevaluate the probable impact on the local

market structurce to determine the ncgative conscquences, if any.

D. SELECTED TECHNOLOGY

The project proposed to utilize a capital intensive and
relatively new type of soilless culture technology. The nced
and appropriatcencss of this technology in St. Lucia (or the
Caribbecan) is an issuc that cannot be ignored. While the client
is convinced that NF1 is indced appropriate, the CDB should
consult a wider range of opinion. In particular, the potential
for replication should be assessed; along with the probable
impacts (both positive and negative) on the traditional farming

sector.
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INTRODUCTION

The vorly years ot deveslopment of autesent fiim Culture passed relatively unnouced.

A description by Couder (19731 of an caperamenty! Sysiem fon o wing Plants ina
ted curgigernatng paldicily, however.,

shalluw Tayer o nutriciat soluton sonn ot

e fournal foliowed in 1675, Grijinatiy

The tist uccount of the system 1 a sor
the planis hod been g7own witls their 1oots . n nuinentsolutiun et

cen
o dayers of polytheae sheet Lay-tia tebnng, with holes cut ul suttallie intervals,
y of uihivving the

at st appeared to be a vely comvenient and texgicsive
requiced filim ot sulut on, Lut vorcos dithoulties were suon encountered, Waith the
transition from tay-f12t tutnng 1o oen guihies, tivs NETOVIEG wetation, the system
Vresearch waikers, B was

Saned suppott bath from progressive Sroscis ond fros
506D apparent that Gaiic rescareh on plait Growithan shaiow, e CHCWis g fuinient
wreial

ccbo,nental whork an com

culture wuas uigentiy tequired 1o sepRort the Juey
.

Aurseites and Experiienial Horticulture Siuticas, A Naticent Fam Working Party
Institute 10 co-erdinate

was therefore set up st the Classhouse Crops Hesciwe
fescarch by specialis’s drawn from many Depurtments of the Institute. Cluse
colluboration s maintained with the Suuth Eust Hegron Nutient Fune Siudy Group
{Chairman: b, P, Lowater), this conuisting of growers and ADAS stalf, and, more
doon the Lee Valicy Experimental Hort-

recently, with a simidar Study Group bas
cuiture Station,

There have been many requests in recent yenrs for an acthentic guide to the
techiigues of nutriert thn cultre. Members of the Wotking Party fully apineci-
ated the need for suey a guide, but the basic information was, ol tirst, simply not
available; research inevitably progiesses more stowly than technigal inneeation, and
techivgues were chanjing rapedly. We stll cannot claim 1o huve answers 10 aoll the
. howeever, for a

Quesiions arising in rutrient fim culture. Enough is now kno
preliminary publication 1o be produced.

The present mancval is ba,e primarly on eaxpenende of growang glasshouse
tomatoes, this Licing the crop which has received most slitention i the UK, from
commercial growers and research wearkers alke. The gerieral piinaples involved,

however, other thon the type end spacing ot the gullies, should prove relevant to
a wide range of crops.

Nutrient ulin culture has many advantages over other systemsof crop produciion.
In particutar it gives control of the 100l environment, using modern, automated
methods, Watering is greatly simplified; it is o longer necessary to make duy to<lay
assessments of water requirement, and tie e ous tewa of cleaning Lincked e
gation noesles is ehminated, Unitormity of nutrient suppiy is cnsured, and nutrient
concentrativns can Le matchivd to the varying needs of the crep Wiroughout its
growth, Roct temperature may be raised whenever required, and suitable chemicals
for crop protection may be dispersed wniformly @t low concentrations throushout
the system as necessiry. The Ciop Is isciated from the unaerlying scii withall its
probiems of distase, salinity, pcor structure or drainage. The costly and time-con-
suming tasks of regular soil sterilization and cultivation are thus avoided, and rapid
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‘turn-round’ of crops is readily achieved.

On the basis of results obtained, particularly by commercial growers, nutrient
film culture must now be teiarded as a very promising slteinative to other systemis
of tomato and lettuce production under glass. An interim appratsal of the progress
and prospects of nutrient film culture for crop production under ylass was given by
Winsor (1978). Highly successtul results have been reported Ly the ICI Plant Pro-
tection Division, Fernhurst {see Spenstey, Winsor & Cooper, 1978}, and also at the
Eftord Experimental Horticulture Ltation, There are Cur.ently some 25 hectares
{G1 acres) of ylasshouse crops grown an nutrient film o the 8ritish bles, including
17 ha of tomatoes and © ha of lettuce, and the production area contuiues to increase
both at home and aliroud.

Nutrient film culiure kas still not reached the peak of it development, however,
and the system requires highly proficient technical management. Tomato growers
wishing to'try the technigue for the first time would be wise 10 devote only part of
their area to solution culture in the first season, thus gaining expenience without
totsi commitment of their rescurces. Very promising results have been obtained
vath other crops such as lettuce, strawberries and sweet peppers. Qwing to problems
of wisease it is still toc carly to recommend the technique for commercial pro-

duction of cucumbers and carnations. This assessment could, however, change’

rapidly as our experience of using fungicides in the gullies increascs.

NUTRIENT FILM LAYOUT

For those not alieady farmthar with the layout of 2 commercial systern for nutri-
ent filim cubture the bauc features are s follows:

{0 acatchment tank contuninng nutrisnt solution

(i} a pump which delivers the solation to the upper ends of the gullies (troughs)

{310} paratiel gullies in which the crop is grown, laud on a slope cown which the

circututing solution tows )
{iv) a catchmient frise, ainto whuch the guliies discharge, 10 conduct the salution
Lack te the catzhinent tank
{v) munitoening and control systems 1o masintain overyll nutrent concentrations
{sabinty), pH and water level,

The general layout is iltustiaied drogramatically o Fig, 1, and the man features
of the cutchmient tan< and its control systems are shown in Fig. 2, Examiples of
commercial invtallatioas are shown in Picies 1 and 2, and part of 4 research instal
lation at the Glasshouse Crops Research Instituty is s2en in Plate 3.

Flaw pipe

Channal
Catcthimen:

pipa

Figure 1. The main features of a nutrient film System.
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a. Foot valve: b Thermully insulated tank?

c. Grous dlevel o Waiter supply; e, Creculating
purips; £, Filter; g, Mutrieat supply 10 yullivs:
hooHot water pipre, i Moo vater conirol valve,
J. pH conteclier k. Salinity controller;

I dnjectiun pumps for stock solations,

m. Coerflow, n. Device ta inceeass aeration,

p. pH and sslinity sensors, Q. Heati> 4 coil,

r. Return pipe trom gullies.

Figure 2. Diagram of the catchment tank and nutrient supply system in an auto-
mated nutrient film installation.

-

—ea )

Plate 1, Yqung tormato plants grovang in a nutrient film system, showing the entry
of the nutrient solution throuyh flexible pipes at the upper ends of the gullies The
gullies are of the pre-formed type, arranged in pairs between the hea ting pipes.

8

Plate 2 Tomato plents in a
‘raised” iatrient fidm system.
The guilivs, made »f stout
black plastic, are supported
on galvanised wron platloricis
The photoyrapti shows  the
upper ends ol the rows,
where the nutrient solution
enters via pairs of sinall-bore
tubes.

Plate 3. Part of a system
used for research on nutrient
filir, culture ot the Glasshouse
Crops  Rescarch Insutute.
Nutricnt solution lrom  the
lower ends of pretormed
gullics, here seea plaated with
cLcunhers, is led bock o two
cotchment tanhs. The tanks
are purt of 3 batih of sixteen,
setan a trench to aliovs ready
aceess. Twin pumps for in-
jection ar nutrient concen-
traies in one of the systems
are shown in the foreground.
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GULLIES

Various torms of gullies {troughs) are in use, ranging from those made up of
plastic film ‘on site’ to pre-formued products.

Many nurseries have used “white-on-black’ nulyihene of 6001000 gauge, pur-
chased in widths of 650-700mm for tomatoes. The heavier Gauge of pulyihene
Tves a smoother base for even spread of solution, whilst the tunner materials, beirig
cheaper, would normally be discarded rather than re-used. The sheeting s luid in
position, black sive uppermost, on the prepared supporting surfuce; the sides are
raised snd ultimately stapled together between the plants to form a gully of tnangu-
lar crass-section. The width of the base should be sSout 250 280 min for tomatoes,
and slightly wider {300 mm) for cucumbers. The ends of the ‘gully are folded and
stapled together to complete the construction {Plate 4). The nutrient solution is
usually introduced by a small flexible pipe (a ‘pipette’), sometimes provided in
duplicate as a protection against blockage, at the top of the gullies {see Plates 1 and
2).

i
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Plate 4. Gullies formed of
white-on-black polythene
sheeting, with the ends folded
and stavled. The metal tubing
ai the ends of the rows carries
horizontal wires for layering
the tomato plants,

Plate 5. Pre furmed white-on black plustic gullics 11 use with a layered tomato crop,

Alternately, o presshaped forin of gully muy be purchused, made of heavier
Gaugr white-on black pluatic and clipped togeiher at the 1on with removabic clips
{see Plate 5).

Yohere possible the layout of the guliios should Le such as 10 avon! utituly lony
Tuns; a maxunuwn of 20 m s suaggested. Whidst lenger guilies have bueen used com-
meicially | these could wceriituate any prebilons of puot weratien windh may arise.
Alternatively, it may be belplal to intioduce the nutiient sclotoon into the vuilics at
2-3 puinits slong their lengiin o5 vl os ot the top; Ty practice hies been adopted
by ICI Plunt Protectuon Divisiun ut Fernhuarst,

Nutoent fibn cultare wos ohiginaily developed 3s a low-cost sysiem using light-
weight, disposable, gouthes, and 1t in thas form that 1t s Curiendly being studied at
the Glasshause Crops Ruescareh nstituta, The principie of crop-pioduction in a thin
layer of flowing solution has also Leen extended comm rcially, however, 1o include
shallow guthies formed in the sloping conerete tioor of the giasshouse. This concept
is particularly suitable for the provuction of smull plunts at cluse spacing {e.g.,
lettuce), and uilows the movement of staff and rubber-tyred vehicles over the
surface during planting and harvesting. An illusirated description of this system,
developed by Mr, L. Dingeman, was given in a supplement to the Grower dated
February 24, 1977 see also tha issue dated May 3,10879.

1



SLOPE AND FLOW RATE

As noted in the preceding section, the nutrient solutions flow down the gull.es
to the catchment tank under gravity, providing a shallow layer of mgisture arou-d
the roats. In order to ensure good acration it is impartant that the tiow rates shou'd
be adequate and that the depth of the solution should not be excessive — preferably
less than 10 mm even when the root mat s well duevelopad, .

To ensure suitable conditions in theroutzone it is necessary to provide sufficier:
slope to give adequate movement of solution alang the gully. Since other factors
such as width of qully, size of plant container, extent of root Jevelopment anid rate
of supply of solution to the gutlies also affect the depih of the solution layer, no
precise recommendation on sloje €an ve given 1o meet all situations. in genera,,
however, a slope of 1in 75 appears suitable for most purposes, and slopes of les,
than 1 in 100 should Le avoided.

The evidence for these recommendations came  partly from chsecvation und
geacral experience and partly fromdirect tiials. Data obtained by Spensley {Spenstey.
Winsor & Cooper, 1978) showed no significant ditferences in the cumulative yieid
of tomitoes Grown at slopus of 1in 25and 1in 100 from May onwaids, The steepar
slope was beneticial 1o edrly {ruit production (Maich), but tha M3y have bern due
to a higher termperature rather thentotheslope iteelf, the 110 25 slope was provides
by means of a raised platform wheress the 1in 100 stone was on the soil surface.

In addition to providing a suitable overa!l slope, it s importent that the surface
be carefully graded to avoid localtsedd regians of decper sciction, in planning the
layout, adventuge will of course Lie waken of any daturai slozes i the glasshouse.
The soil surtace should be well compac:ed uhua?ly, and some locariued ooty tment
of the surface may become necessary butwecn crods or even dunrg erorping. Ia
some cases (Plate 4} avery uniiorm slope has bern provided Oy congerele

i the tlocor
of the house. In one such INLLaNCe 3 secor.a! sl at gt aniles tu the diow n the
gullies facilitates the return flow to the catchment tunk, sited af the lowest corner
of the glasshouse block. Air temperatuses tend 1o be lower ot the Lottom of the
slope, and additional heatin) pipes may he reGuied 1o overcome thas probilem,

Although nutrient film ¢ lture on a commurcial scale at fisst relicd on slaping
soil surtaces, there has recently been increased interest in febed systems using nigid
plattorms and adiustable stands {Piste 2). Such sy tems, fubricated Galvanised
iron, are witely us.d in dersey, for example, to support polsthene gullics, Pockets
ot deeper salution due to noar develiing o soil settle ment ore euminated by such
systems, Furthennore, slopes of 110 750r 1in 100 can readily be provided in glas,-
houses where grading the soii would be difficult. Adjustayle supports should Le pro-
vided on both sides of the Jdouble fOWs in order 1o ensure maximuim stabilit g,
Care must Le taken to prevent any conden .ate or spillae on the Salvanised iron
surfaces of the plutforms from running back into the catchmunt system, sinca tis
would raise the 2inc concentration and damage the plants.

A flow rate of 2 litres per minute per gully wouid normal'y be regarded as fully sde-
quate. Higher tlow rates (>4 litres per minute) have beun suggesied for long gulies,
provided tha: the slope is sufficient to ensure that the solution remains shal.ow.
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CAPILLARY MATTING

Vith the introduction of wade, Hutbottomed, gullies 1t wes ot first thought
essenlial 1o stand the pluant LS on Copnllary muting o an t ensare utnlfonm
wetting acioss the 106t zoae, The matting amplbed crap Muanagemient darnmng the
early weeks of plan: o, st none of Ui yueny planis cound be By 5asyed” by
s,

the Now of solution. Uice the root systems have beeaine estanlshed in the guti
how

tie 1001s §row duviivi:

tothere is s longer any need for the Cotrbiuiy ity Futthicnnore, saice

vrrough e matting, most of the FOLT sysiem develogs

Harrated.

uidermeatiy where i Likely 10 beress v

A compromite, 1t was luter fufyrsted thel o nunicw Ge g, LO mm) strip of
capnilary matting should oe placed across e gully Lieneath each ot container,
This ¢nsuied that ro plant diied out in the carly Stuges 0of growth yet leftmos: of
the oot uncovered, thus combining yood serct.on with ceonuany. Some groveers
dispeinsed with copullary Matling entiiely; 1ts uswe s 0oL essential provided tnat,
Curing the cerly $tages of reot deveiopitent, the Ao & mu Haterally witnin the
Guilies to eosure thet all are Kept moist by the How ot sclution,

Cases ot vhytotoxicity vecurred during the carly years of notrient Him Culture,
attrivuted 10 the wie of unsuitable or contaminated capillary matung. Only proven
non-phytotoxic mattings should be used.

13
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The celis now available for conductivity measwrements are of robust pattem,
usuaily with carbon alectrodes set in a plostic matnx. Such eells requure anly mini-
mal maintenance, Two muain typus are avaniuble, voe being a dip cell suspended in
the solution and the other a flove-type cell far incorporstion into a mpehine, In the
latter case a sampling ‘looup’ is artanged from the deliery <de of the cuculuting
purmp; the nutiient solution flows thiough the conductivity el before returning to
the catchiment tank.

Since the elecirical conductivity of g siit solution rises with lemperatuie it is
usudl to provide eerperature compensaion in the measare G sysiem. The avery;e
chunge in condurtivity with termperature is Generatiy taken as abhout 2% per dugree
centiyrade, and this factor can be used when necessaty for approvamate canversion
of readings fiom one temperature to 1nother. Several prpular cordoctivily control-
lers give auiomatic correction 1o 257C, wheieus luly fatory misgsarements ot salinuty
in the UKL are commmonly reported os medsured ot 20°C.

s not easy to gencralise cance nving sehinuty seitings for nutient film culture,
since these will vary aceotding tu the staje of qrowth, tine of yuear aid the qualny

ol the water. Conunercial growers in south st England, where the water s fairly
hard’, hove frequenty sturted weth settings of 2500-3070 pmhos in the early
stages of tomato growth, Some groveers hove favoursd st hisher salimity fevels i
the hope that growth will be restricied and the setting ot the first truss improved,
though this concept still awaits verification. Sumewhat fower conductivities, 2000—
2500 umhos tor tomatoes gnd 2000 mhac or dess for letiuce seem preferadle in
mid-summer, when transpiration rates are bagher.

Since the salinity of waler supplics vares vadely in ditferent parts of the
country, this fucior must be taken 1ito aecount when setting the controfler. A use-
ful, empirical, methord for duing this Las voen gdoptod ot the 1CH Pisnt Prolection
Division, Fernherst: see Spensioy, Wiansor & Cooper, 1978, The clectrical conduct-
ivity of the water is first meascred {rewding, soy, X umhbosh, Te thes s added the
cmlducuvny of a balanced solution of plant nutrients su.abile for plant growth, this
Leing taken as 1500 prahos. The requined salinity setting s thus © ¢+ 1560 pumhos.

in practice, where the water supply contams apprecal

s amounts of iminesals in

excess of plant requireiment o where the feruizers sup; i notimdict theratio of

nutrient uplale by the Cro, a3 baid up of cortan nutniens v il sviniatly result.

Examiplas of wons which sometimes accumolate inciude calaium {from "hard” water
supplivs), sulphate {usually when the fert:lizer suppies more thaa the crop requires),
together with sodium and ciloride {mainly derived from the water supply). Under
these circurstances the ‘backgiourd” conuuctivily v.ill rise progressively, and pro-
poruicnate increases in the sciting of the salivaty controlior will be necessary peri-
odically in order 1o maintain gduGuate nutrient levels. Viiea the conductivity
becomes unduiy high for the crop, the nutnient solution stiould be distarded and
the tanks retilled. The salinity levels at which such oction uecumes justified have
nat yet been established vaith any degree of Cueriainty s the advense efrecis of salinity
are progressive, and will vary accoruing to crop, ture of yeir and staqe of growth,
As a provisional guide, however, conductivities in excess ot 40C0-45G0 pmhos for

16

tomataes or 3000-3500 Limhos for lettuce would seem excessive during the sum-
mer monins. When redilimg the tanks, the water should be Bicated if necesiary to
avoid thermal shiuck to the

plants.
Althoughi salimity controders ¢

mantain the total sult cuncentration with con-

siderable predision ard relisuity, they brovede no nfurimaton cuvat heandividaal
ted
that major nutrients (N, P K, Mg and Za) shoule be detarmined a1 15-14 duy inter-
vals, und that the trice elements should be m used ot leest oo ¢ month. As
experience of thesysiem increases, however, iess frequent sampling will uncoubtedly
sutfice.

nutrients involved, Penodic chenmica! ehalyses 3re therefore requied; 1t s su

17
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NUTRIENT CONCENTRATION

Typical nutrient concentrations recommended by Stoughton {1969) for general
use in hydioponic systems include 100 300 ppny mitrogen and 120 250 ppm . X . . . o
patassium. The “standard” Lang Ashton notoent solution {Hewtt, 1966) contains Table 1 Nutrient concentrations for tomatoes in nutrient film culturs
168 ppm mitrogen and 156 ppim potasstuin, Such concuntrations, which have .
proved bighly satstactory for conventional solut.on culiure, a;e far higher than Element Concentration {mg/titre)
those suggested by reseaich warkers using o ng nutrient solutions. Thus Asher ’
and Qzanne (1967} reported that of 14 planit species tesied, ewght resched maxe -
imum yield in tlowinc culture at 0.9 ppm K oand the reinaming six at 3.7 ppm K,
Similarly, Clement et al. {1974} showed that phints could be grown satistactorily
al mamnained concentrations ay low as 0.1 Ginn 103~ MNainare circulating system. Minimum Optimum Maximum
The cantrast hetween flowing and static sysiems is aus very strining. Nutrient
film cutture, a re-circulating sy stein, sturted gt ihe concentrations typcal of static
systems. Plunts anpear o g solhain nutonat Sl et sueh concntrations, but it NO3j—-N 50 150-200 300
femained 1o be shown whether these Concentrétions were opting and how far the

concentrations couid be vared waithout festncitng yrowth and yicid. N P 20 50 200
Experiments ot the G C.R L huve shown didt neiiner growth nor yield of tomatoes K 50 320-530 600
differed signiticantly over the rance 10-320 P N0y =M Winsar & Massey, 1978); »
concentrations as low as 10 ppim M ownd 20 ppun K dud not reduce yielde In practice, Ca 125 150-200 .- 400
however, 1t seemns desitgbie to work at consideaan'y higher concuntistions in nrder Mg 25 £0 150
fo ensure @ reseive of outnients waithin the Sy steni, Some Growes o favaur the use .
of moie concentrated solutions in order 1o exeit saime Gegeee of osmotic stress Fe 1.5 - : 3 [
upun the plants: thas topig st reyuUes I stiganon
AS 3 general guide 10 NUlnent condentrolions for tomatons, same datg com;nled Mn 0.25 1 5
by ADAS on e Lasis of resedich, development and expesicnce on cormimercial Cu 0.01 0.1 1
nurseries are gven in Table 1. W Halst the recommendat vns i Table 1 pruvide a
dseful Lasis far control of nutient wancentrations |n NET, miner changes witl Zn 005 . 0.1 5
doubtless arise in the hghtof further research and developmient. In purticular, there B8 0.1 6.2 2
is as yet Little experimentay evider ce Concernig the toxaaity levels for the trace T
elements in nuinent film culture, The effeor of hign devels of zire requize fuither Mo 0.01 0.05 0.1
study, since this clement otien azcumuiates Dwaeg 10 the use of quivanised iron . -
Buyingan the nursery water supply. Recommerndutions for iron cancentration will Na - - 250
ultamately hase 10 take :nto account tne choice of chelating agent, and current c1 - - 400

rescarch at the G.C.R.!1. sugyests that increased concentrations of iron are beneficial
in the vegetative and early fruiting stages.

*From ‘Nutrient Film Technique : ADAS 1979 Blueprint for Tomatoes’.
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NUTRIENT CONCENTRATES

EARLY FORMULATIONS

The nutrient solutions used during the earny years of development aof nutrient
film culture were based en published formulations for other hydroponic systems.
Since tomatoes were the main crop studied in puttient bilm, however, the ratio of
potassium to nitrogen was increased in oider to improve fruit Guality. An example
of an early formulation used ot the Glusshouse Crops Rescarch Institute was pub-
hished by Cooper (1975), Scparate stuch soiutons of calcium nitrate, potassium
nitrate, magnesium sulphate, potissiom phiosphate and the vernious trace clements
were first prepared. The COmpiete Nutiwnt solation as used for plunt growth was
then made up by adding the requied voiumes of cach stuck s0'uhion 10 3 known
voiumie of water. The nytient concentrations sug,esicd (in mg/iitre} were nitrogen
208, potassium 332, phesphorus 62 (with additional P trom phosphoric acid used for
adjustment of pH), maysesium 49, calcium 168, iron 5.6 {Jater raised to 12),
manganese 2.2, boron 0.32, copper 0.065 and malytxdernum 0.007.

A more dilute ‘topping up’ solution waith the botuss.urm phosphate omitted was
added subsequernitly whenever the clectrical conduciivity of the solution in the
system fell to 2000 pnhos, and phasphonc seid was added when the pH rose to
7.3.

FORMULATIONS FOR AUTOMATED SYSTEN

The automated systems of nutricat control developed for commercial Crop pro-
duction require a somewhat different approach. Instead of sdding measured
volumes of the stock solulion of €4C 1 s4ft 10 a hnuvwn votume of water in the
system, mixed stock s lations are pumped i accordimg 1o the setting of a saiinity
contioller {see p. 15), I all the Cottituents required in the nutrient solution were
mixed toyetner in concentroted form, however, precipitabion ot sparingly soluble
salts such as calcium phusphste or calcium suiphate would occur. in order to avoid
this, two separate plastic tank, are normally used to hold the concentrated stock
solutions. On. such tank {Solution 1} 1s usuaily reserved for calcium nitrate and the
other (Solution 1) for most of the remaining ingredients of the complete
nutrient solution, Additional nutrients {mitrogen and phusphorus) are supplicd as
acids,

.As an example of such formulations, the Concenirates recommended by ADAS
soil scientists for evaluation at the Experumnental Horticulture Stations during 1978
are shown in Table 2. A second formulation, adepted by ADAS for use in the Ex-
perimental Horticultural Stations during 1979, is shown in Tabie 3.
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Table 2

Solution |

Solution U1

Solution 1}

Nutrient solutivns formulated for use at Experimentat
Horticulture Stations {197€}

2.5 kg calcium nitrate (hydratey) per 25 litres

3.5 55 potassium ol Lte
2.5 kg magnues.am suiphate (Epsom Suits)

250 g iron sequestrene {may be reduced to half rate from
May onwards)

30 g manganese sulphate

10 g bofic acid

2 g copper sulphate

2.5 g zincsulphate

0.5 g ammonium molybdate

These eight ingredients {Solution 1) are dissolved in 25 fitres
of witer

A mixiure of tvee paics {by vowume) of diute nitric acid
with one part cilute phosphoric acid.

This solution is prepared Ly putting 22 litres of water into a
25 litre container, adding 1.8 litres of concentrated nitric acid
and mixing. Then add 0.6 litres of concentrated phosphoric
acid and mix again.
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ion
2.5
0.44
3.23
1.27
200
500
50

in Solut
grams (kg) for 25 litres of concentrate. For trace
2.0
1.77
2,09
1.27
200
400
50

2.0
1.20
2.59
1.27
200
400
50

2.0
167
2.18
1.27
50
400
50

h and without phosphate
200

, Wit

1.5

1.94
1.94
1.27

200

1.5
1.45
1.94
0.46
1.2
200

1.5

242
1.53
0.55
1.27

K/N

ydrogen phasphate

Magnesium sulphate
100 (see text)

tl. The weights of salts in Solutions 1 and 11 are given in kilo

elements, sce text,

f diluted 1

Table 4 GCRI formutations for nutrient concentrates at different K/N ratios

SOLUTION 11 {kg/25 litres)
Potassiune dihydrogen phosphate
Theoretical concentration {mg/litre)
Resultant Ca level derived from

SOLUTION |1 {kg/25 litres}
Potassium nitrate

Calciurn nitrate
Potassium sulphate

»  Ammonium dih

@

Formulation A has a K/N ratio of 1.5, includes photphurus os potasium di-

8 © hydrogen phosphate and would be suitable for early groveih. The resuitant concen-
tration of calcivm 1 high fur use in regions of hard waltr, Kowever, and i such
M — areas formals 3, usi g ammonm Ghydrosen phosphate, wou'd be more . LD
8 g riste. Thus in formuta B the adiitisng GGen supied 88 amimontum diiydios
= phosphate allows the amount of calctum mitrale to be redared, whilist extra pot-
% assium nitrate Mmaintamns the feveiy of 8 aodt K. Furmuo!a C es the same K/N ratio
- 2 as A and B, but varhiout phosphate in Solution 1 this asaunes some Luild-up of
o 2 phasphate from the scids used 1o contro! Uhe pH.
‘§ Farmuta D in Table 4 suppiws phusphate 3t 2 K/N ratio of 2.0, the increase in
] potassiam devel SHOWS Moie POTawLm Nitrate 10 be inchadod arod hesce the Culaium
™ i nitraie to be decivased a3 coinpared vith A, Omission ol phcsphate (potassium i
- £ hydragen phasphate) at a K/M ratio of 2.0, as in foinula B, ulloves a sti turther
. 2 decrease in calcium nitrale and increase s potyssean mitrate. 1 areas of soft
‘.-u‘ water, e cdloum content of formuls E fuled to mantdam ot adeaaate level of
— ::'.: CalCium, potassium culphate could be includd asan formaia Fodn thes formulation
e} § the amcunt of calciun mitiste has been wicteasid 1o suppdy o chiosen level of
o, calcium, i thas instince 120 mg/iizre; the adiditional mirooen from thus salt biauts
g the amount of potusium nitrate which cun be used al K/M = 2 und hience potasyuim
. g sulptiste s also included. Where o shiil hhgher KIN ratio is tequired, as at times
o 5 during the fruiting phase of a tomato crop, formulations such as G i Tubile 4 may
§ be used. However, this formula, using as much potessitm mitrate as possible,
.- assurnes that the water supply 1s such that large quantities of calcium are not reGuire
E —; 2 ed 16 mamtan an .'J:cm]ulc Ca level in the system. Inosoft water areas 3 didferent
- % b1 approach would be used; the tevel of calcium would first be finedd, thie batonce of
;E the mitrogen would Je given as potessium nitrate and atiditional potassiurn supphied
o = T as patassium suiphate,
© f, 3 As stated previcusly the formulations in Table 4 have heen used pumarily to
< :';- Mustrate some of the ways in which the cemposition of the nutnent concentrates
g 3 mey be varted tor particular purposes. Once cropping has sturted and analyses
=3 of the solution beccme available, a sequence of changes will notmally be muode 10
é’é’ o Ml ntam nutient concentrabions appropiiste 1o the crop. The Generdl principles
8 % s remain as follows, however. As much us possibie of the K and N are ireluded as
= =; % a potassium nitrite, since this avoids undue accumulation of jons such as sulphate or,
=4 >0 2 in areas with hard waler, caleium. Where the water supply is low in caicium,
Eg . 5 ..r:a: § howwever, priority 15 given to maintaining adequate calcium as calcium nitrate.
3 g % u -z Potassium nitrate is then included up to the limits set by N or K requirement, and
x : L g- potassium sulphate is introduced oniy if still further K is required. When in doubt,
.: :_ g ;;‘ S consult your tocal Horticultural Adsisory Officer who, in turn, has access to ADAS
e =85 Soil Scientists speciclising in the formulation of nutiient concentrates for hydro-
=3 5= ponic systems.
:_5 g <ex For those nut wishing 10 prepare their own stock sclutions, various commercial
2 T: o rutrient formulaticns are available; advice on their use in relation to the local water
=.E ..

supply should be obiained from the manufacturers.
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choice at present thus lies between pots made of paper, compressed peat or slatted
plastic.

Vigorous strong-rooted varieties are preferred for notwrient film culture. Modern
TMV.resistant cultivars are favoured; cv. Sonato was used in much of the past
research and development work, though ev. Sonatine has since proved pupular, As
nutrient film culture increases in importance in years to come, plant breeders will
doubtless produce varieties particularly suited to qrowth in hydroponic systems,
The factors to be taken into account inciude not only TMV-resistance but a!so root-
vigour, susceptibility to iron and manganese deficiencies and resistance to disease,
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SOLUTION HEATING

1t hay tong been realised that 1ncieasing the temperature of U 100t 2060 could,
under certain circumstances, be beoehicul to piant growth, In pructice, however,
the application of trys concent has shown aniy humited SUCCess, mainly assnciuted
with plant BrOpagation on raised Lenctics. Attempts 10 hedt the so! st Ly
buried pipes or cabies crader Grow

HG creps have generally fooved i evaaniing or
UNeEHnomic, due tu maii heat losaes N0 e watrounding Lol Hoveever, systems
with & stiictly Linntee Toolng lone such as rockwool of nutrient fiin culture ofter
Gredler Oppartuiitics it reulistic costs,

Experiments on e heating ot solutions for nulrient Lim calture have often
given confhicting resclis. Trials ot the Giasshouse Crops Recvarct: Institute durning
1978 suggested that healing the selution to 23+C was benehical for tomatoes bLut
that the use of higher tinpetatures (269 -329C) gave bitle or no ‘Lirther g, For

much of the seuson, the faer that the solution lemiperatire tends 1o foilow the air

temperature appears 1o ensure adeguate wanmth in the 1Ot cune. There are, howe
ever, conditiens undar which the ability 10 heat the Nalient solutian s vittually
essentivh, Thus, when tomato Plants are tirst set out in the Qulhies varly in the yeuar,
the temparature of the solution may be severa! degiees below that ot the surreund-
ing air owing to evapotaiive coolny Since air tempuratute rises more rgudly than
solution tempersture during Morming sunshine, there could aiso viell be some
benetit from warming the sulution vurly in the day. Certainly, whenever cireum-
stances necessitate replacing tiwe nutrient solution, then sonwe form of solution
heating seeins essential; refiliing o tank vaith

dvvater when the sun 15 shining and
air tamperatuies have risen €t fead 1o walting, Moot commeicial growers hove
therelore instaticd a Sairaess steel nesting coil o the Catehimunt tank, connected to
the 1230 glusshouse heating systern snd controlicy thermostatieally. Hecent invest-
igations at the Glasshouse Crops Research Institute {ifoortyy & Graves, urpublis ed)
inzlude a study of the interactions between root zone eriperature {20, 23 and
26°C) and night air-thermostat settings (89, 120 any 150C), thus examining the
passibilities for energy saving by reducing the air temperature at night whilst main-
taining the temgerature of the roots. Techniques such as this 3re unlbikely 1o icad 10
increased yields, but it may be possible to maintain yields at reduced fuel costs,
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risk fiom these seed-borne pathogens, only the very best young plants should be
set out in NFT gullics.

Most cultivars of glasshouse €rops grown today are genetically resistant 1o several
pathogens. Where plants lack resistance to virus infection they may be at risk
because it is possible for virus particles from a diseased plant to be recireulated
within the NFT systern and infect heaithy plants via the 100ts. Althoygh nat poven
experimentally, this was thought to have happened with cucumber MOsdiC virus In a
crap of-peppers in S.E. Englund. -

A disease of tettuce called big vein is caused by an unknown agent transmitted
by a small unicellular fungus, Clpidium brassicee. The fungus itself szarcely dum-
3ges the plant since each spore damuges anly one cell, but big vein disease causes
winter-grown lettuce to develop poorly, usualiy becoming unsaleshle. The fengus
produces minute spores similar to those of Pythium vohi~% on release from infected
cells, move frecty about in the solution fur a few minutes. N

The nuvel roet envitonment provided Ly NFT may muan new or previously
unrecorded diseases being found. Consequently, all disea.od and ailing plants should
Le examined carefully, An example ot this is a wilt of carnations caused by Phyro-
philiora cryptogea, winch ot tirst sight scemed similar 1o that caused by Verri-‘
citlum,

CONTROL OF ROOT DISEASE IN NFT

No funjicides have been produced specificolly for NFT, and most Gf those pre-
sently available have been made for use on the aerial part of plants. Leaves, shoots
and branches are covered with a thick cuticte or bark which pievents most chem-
icals from entening the plant. The protectant chiemicals are redistzibited over a con-
siddesable period of time by ran and gew outof doors, or by damping down in gloss-
houses, and kil fung and bacteria hving ¢n the piant surfuce. Tanacity, persistance
and tow solubility are thus essential Guaiities for protectunt fungic:des.

1t is hot easy 1o control 100t discases in autiient film sysiems; the roots do not
have a protective cuticle, and most fungicides have an immediote, usually harmfui,
effect on the root cells Many fungicides have been scieened at the G.C.A.I. for use
in NFT systems, but miost have proves phytotoxie. Even the carbendasin types of
systermic fungicide are harmiful at concentrations as low as 80 p.p.an. Yet their
systemic propertivs, so useful in soil, operate aseinst them in NFT Lucause they
disappear rapidly from the solution, moving throush the roots to the shuot. Thus
the examination by UV specitophiotometry of nutrient solution originally contain-
ing 50 p.p.m. of the active ingredient carbendezim showed that the compound had
become undetectable after three duavs, However, experience over the past few years
has shown that the threat of root disease and/or loss of yield comes from species of
Phytophthora and Pythiun, agsinst whi by the carbendazim tungicides are inetfect-
ive, Etridiuzole is commonly used to control these two Bathogens in border soil or
for container-grown plants, but the comparstively hugh dases used in these condit-
10ns are toxic in NFT soulution. Tomato plants, for exampie, are kilied by 50 p.p.m.
etridiazole, but concentrations beluw this supressed growth of the fungi and an
exposure of as little as ona hour will prevent zoospores being formed. Recent work
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at this Institute Lias s10wn that, using the weltabie pewder {formulation of etridia-
Zole, a<dosage of 30 p.p.nv. of the active ingredient every four weeks will control
species of Phitophthera and prevent reproduction as well as limit growth of several
species of Pyehium. Giher fungicides are being tried for their usefulness, aind fura-
laxyl, which has similar effects 10 those obtained with etridiazole, 15 being used in
commercial NFT systems,
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Raising the temperature ot the nutrent sulution 15 very simple nutrient
film culture. Thas Muy ncrease not oaiy the rate of Growth of the TOOt aned the rate
of nutnient and water uptuke Hut wiso the uot's production ot growth substances

allecting the growth of the 1o of the prant foge

fol, temiperatures Letveeen 20

and 259C appar Optenvial, atthooagy this s ander active vrpeninentation, especiatiy
1 relation to ar temperatare (p 373) )

A tucther important attrbagte of LET sl the nutrent Gibn floas round n g
closed system. This leads 1o tranomy inthe e of nutrent desmicaly Lot thay also
result in the build up of undesiable Sobsluniees SUct uh thee sorf chloide, sume-

tines found in the vater supply {5 1601 Aot soiice o Hhpunhties curnes from

'

the plant’s 100ts. Trace Guantities o o wonde 1. b Lathnlances are eauded by

4
following scv re root de it there s g L G, aont sebaegaent disabpearance, of

foots, and most are pruhably brcieen down fainidly Dy Luclenia! aotion, How

relatively larsge amaunts of Growin subutances ot about the time of carly fruitang
(Fig. 4j. Such concertrations o Growth sunutanices are Fown to bu biologically
active, ond (s Quite fossilile that they atfect growth in clo,ed systems. Their pro-
duction may have uccounted for the lack of ront growih ot this tme, although it
i alneys difficuli to distinGuish this sequence of events trom the opposite ane in
which the dying roots released the growth subetances into the sclution,
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Figure 4. The concentration of cytnhun hike growth substances in the nutrient
solution of tomatoes showing severe root death at fruiting (atter Tucker, 1922).

A second consequence of the clused system an BET, wath s relotively small
volume of circulating sslution, s the soeed with which the nutnent solution is
changed. A mature tomdto Plant takes up @ Maximuns of abiout V litre of nutrient
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APPENDIX

The Tables which foliow are included for the convemence of those wisning to
formulate their own nutrient solutions. Tuble § gives the chermizar symbols and
atomic weights of the elements. Tabtile § yives the formuiae and mucecolor weights
of the salts normally used in Autrient soiytions, Tabie 7 Liyts the percer.tages of the
vdiious elements in the puiE o together with the weights of salt required to
supply unit weight 0f e, i,

Table § Atoric weights of the elcmcnts.
Elemant Symbol Atomic Waight
Boron 8 ) 10.8
Calcium Ca ‘ 401
Carbon C 12.0
Chlorine [o]] 35.5
Copper Cu 63.5
Hydrogen H 1.0
lron Fe 55.9
Nagnesium Mg 24.3
Manganese Mn 54.9
Maolybhdenum . Mo 96.0
' Nitrogen N 14.0
Oxygen . 0 16.0
Phosphorus P 31.0
Potassium K 39.
Sodium Na 23.0
Sulpiwr S aza
Zinc Zn . 65.4
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Table 6 Some salts used in the preparation of putric

Salt

Calcium nitrate

Potassium nitrate

Ammonium nitrate

Potassium suiphate

Potassium dihyd:cgen phosphate
Ammonian dihydrogen phosphate
Mugnesium sulphate

Manganese sulphate

Boric acid

Copper sulghate

2Zinc sulphate

Ammonium molybdate

Farmula
CalNO3)3.4H0
KNO;

NHaNO;

K450,

KH,PO4

NHaH, PO,
£14504.7H90
Mn504.4H,0
H380, -
CuS04.5H,0
2n504.7H50
(NH415M070,4.4H20

Nt cuncentrates

Aolecular weight
236.2
1011

80.0
1743
136.1
115.0
246.5
2231

61.8
249.7
287.6
1235.9
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Table 7 The nutrient content {%) of some salts used in hydroponic
systems, together with the weight of each salt required to supply
unit weight of nutrient®

Salt ° Elament % nutrient viaight of salt per
. unit weight ol
nutriant

Calcium nitrate Ca 17.0 5.89
Calcium nitrate N 11.9 £.44
Ammonium nitrate N 35.0 2.86
Potassium nitrate K 38.7 2.59
Potassium nitrate N~ 13.8 7.22
Potassium sulphate K 449 2.23
Potassium sulphate .S 18.4 5.43
Potassium dihydrogen phosphate K 20.7 3.45
Potassium dihydrogen phosphate P 228 4.39
Ammonium dihydrogen phosphate N 12.2 8.21
Ammonium dihydrogen phosphate P 27.0 37
Magnesium sulphate Mg 9.9 10.14
Magnesium sulphate S 13.0 7.68
Manganese sulphate Mn 24.6 4.06
Boric acid B 115 5.72

- Copper sulphate Cu 25.5 3.93
Zinc sulphate 2n 22.7 4.40
Ammonium molybdate Mo 54.4 1.84
lron EDTA Fe 15.2 6.58

®i.e:, g salt required to supply 1g nutrient, or ib salt required to supply
1 1b nutrient,
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AGRI-RUSINESS PROJECT PROFILE

DATE ; MARCH 20, 1980
PROJECT : FRUIT JUICE CANNERY
LOCAT I ON: ST. LUCIA

CLIENT: PHEONIX FOODS LIMITED
LOAN REQUIRED: EC$200, 000

. BACKGROUND

Almost 2 million 12 oz. cans of fruit juice is recported to
be imported into St. Lucia ecach year. There are currently no
fruit juicce canning operations in St. Lucia, although several

individuals are reported to be considering such an operation.’

The principals of Pheonix Foods Ltd. (which is a new firm
without established Facilities as yet) intend to process locally
grown fruits and imported concentrates into juices. At first,
~ the canning operations would be very dependent on imported
concentrates to provide sufficient throughput of the factory.
Gradually, as the supply and assembly ¢ local fruits is
reliably established, the proportion of juice products made

from locally grown fruits would incrcase.

The clients report that capital cost will be kept to a
minimum by: 1) avoiding elaborate building construction; 2)
utilizing re-conditioned (used) equipment with low volume
throughput; and 3) substituting manual labour for machines

where feasible.



2.
During a rccent trip to St. Lucia, a principal of Pheonix
Foods Ltd., Mr. Robert Walters, discussed this canncry proposal
with COB Loan Officers and shared the estimated cost/revenue
projections he had developed., Mr. Walters indicated that the
firm was prepared to stand the ‘cost of capital investment, and
would be interested in sccuring loan financing For working

capital.

1. PROJECT DESIGN

A. PURPOSE

The purposc of this project is to establish a cannery in
St. Lucia to annually produce and market the equivalent of about
2 million 10 oz. cans of fruit juice, fruit picces and tomato

Jjuice.

B. PRODUCT LINES

The project proposes to engage in three principal products:

1. Citrus juice from concentrate - 45% of 4th ycar output.

2. Tropical Fruit juices and fruit piecces - 42% of 4th
year output.

3. Tomato juice from paste - 13% of 4th year output.

C. MARKETS

All production is aimed at the national St. Lucian market.
The project would function as a manufacturcr/wholesale supplier
to supermarkets, institutions and distributors. Based on current

apparent demand, this project would necessarily dominate the



St. Lucian market.

D. PROCESSING
No details of processing facilities or operations were

discussecd.

E. RAW MATERIAL SUPPLY

The citrus juice concentrate will be purchased abroad,
probably in the U.S.A. The same is true of tomato paste. With
regard to supply of local fresh fruit, Pheonix Foods Ltd.‘plans
to actively promote fruit production by providing suitable root
stock and planting material to selected farmers at no charge,.
and otherwise assisting these farmers to participate in
Government subsidy schemes for fruit production. In addition,
an assocjated Firm, Phconix Estate Ltd., will produce a signi-

ficiant proportion of fruit requircd within the next three ycars.,

F. MANAGEMENT

The proposed project will be managed by one of the principals
of the Ffirm, Mr. Peter Herd. Mr. Herd is a chemical enginecer
with experience in food processing. In addition, Mrs Anne
Walters, who has a B.S.C. in Food Scicnce and Nutrition, will be
employed by the firm to oversee the day-to-day technical opera-

tions, ensurc quality control, and manage new product development.

[tt. PROJECT COST & REVENUE

On the following pages, the cost and returns for the



proposed project are presented and summarized for a four year
period., These data and projections were accomplished by the

client, and are veproduced here without modification.



PHEQNI X FOODS LIMITED

SUMMARY OF PROJECTED EXPENDITURE AND REVENUE FOR FOUR YEAR I'ERIOD

Year 1 Year 2 Year 3 Year 4
Prod. ECS Prod. ECS Prod. ECS Prod. £CS
EXPENDITURE
Citrus from concentrate 449,000 916,206 750,300 1,610,631 1,080,200 2,319,351 1,050,030 2,202,731
cans cans cans cans
Tomato from paste - - 55,200 115,038 300,000 621,656 300,000 616,900
cans cans cans
Fresh fruit juice & pieces 16,000 22,432 97,300 179,971 600,000 1,110,421 1,000,030 1,825,575
cans cans cans cans
Total Expenditure 938,638 1,905,690 4,054,458 3,733,576
REVENLE .
Citrus 1,083,600 1,935,000 2,756,400 2,750,430
Tomato - " 138,000 750,900 750,00
Fresh_Fnuit Juice & pieces 26, 964 216,000 1,576,500 2,027,553
(includes start-up
: prod.) i
Total revenue (production value) 1,110,564 2,289,000 5,112,900 6,163,033
Actual balance (on production value) 171,926 383,310 1,038,442 1,428,377
C/o from previous yea- - 39,472 21,586 S9,02%
Cum. balance at end vear 171,926 422,782 1,080,023 1,508,405
Pividend 59,990 59,020 50,000 330,020
Planting mcterial, etc.to farmers 20,000 50,000 50,000 50,000
Equipment expansion, maintenance, etc. 30,000 100,000 109, 000 100, 00
Reserve A/c - 150,000 800,000 1,230,000
Carried to next year 39,472 21,586 80,028 108, 495

'S



Prices as follows

Citrus works cost 0.4S14/Fl.oz i.e. 10 o= S1.48 + 209 = $1.78; 19 oz. $2.S5] + 20% = $3.3%

Tomato ” - 0.1437c./Ffl.oz. i.e. 10 o=. S1.44 + 20% = $1.72; 19 oz. $2.73 + 2050 = §3.2

Fresh'Fruit ” " 0.125¢c./Fl.oz.i.e. 10 o= S1al2 + 2097 = $1.34; 19 oz. S$2.14 + 209 = $2.57
During year | Pheconix Estate will be engaged in the production of suitable plants for sale to Pheonijx Foods who will then
make them available to local farmers along with other subsidized inputs. This will be expanded in year 2 & continued, by

year 3 cnough fresh fryit should be available for the projected jncrease in that year.

If the projected sums can be placed in a rescrve account and the planting scheme is successful,a major expansion into the

export market could be schedyled for yecar 5§ using resemve funds of $2, 150,000,

Payment for citrus concentrate is scheduled for manth reccived, but an irrevocable letter of credit will be required 4 months

carlier. All costs and prices based on 1950 levels, it is assumed that increases in costs will be offset by equivalent price

increase,



IV, 1ISSUES

A. MARKET PENETRATION

The project proposes an output which is very close to the
current apparent demand for jujce in St. Lucia. |Is it realistic
to assume that one firm could capture such a large share of this
market? It is suggested that an cvaluation of the likely com-
petitive behaviour of current supply sources be undertaken to
better judge how price competitivé the proposed project will

need to be in order to survive.

B. RAW MATERIAL SUPPLY

Input supply is known to be a major constraint to successful
food processing operations in the region. The projecct is
designed to reduce this risk by depending heavily on imported
Juice concentrate, espccially during the carly ycars of operation.
Still, there is the issuc of how securc the supply of imported
concentrate is, at least ona timely basis when neceded. The
Project Committee should investigate the arrangements for
insuring imported supplies, and review in detail the firm% plans

for establishing local supply sources of fresh fruit.

C. LOAN SECURITY

Pheonix Foods Ltd. is a new firm with few tangible assets.
Although this Firm is not in operation, the St. Lucian Government

has granted it certain privileges, including: 1) duty-free



import of ecquipment; 2) 75% relief from income taxes for 3 years;
and 3) 40% rclicef from income taxes in year 4 and thercafter.
Nonetheless, Pheconix Foods Ltd. has no “first class” security

to offcer for loan purposes. The possibility of using the equity
of cquipment and inventory should be explored. |In addition, the
asscts ol a third party may be a fecasible alternative for loan

sccurity. In any case, the CDB will nced to explore the question

of sccurity further.
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PREFACE

This report presents a summary of the St. Vincent
arrowroot. industry in terms of the historical development
of the supply of and demand for arrowroot and its product
since 1931, The report is based on selected reports and
files provided by the Arrowroot Industry Association of
St. Vincent in February 1050, We are indebted o
Mr. Ormoud J. Ollivierre, Association General Manager,

Mr. H.B. Crichton, \ssociation President and Mr. David Jack,
former General Manager, for their cooperation in the prep-

aration of this report.
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ORIGIN

The Co-operative Arrowroot Association of St. Vincent was
established in 1031 to address a "state of chaos" Tacing the
industry.. Prior to this year there was no qualtity control for
starch and huge stocks were piling up in warchouses in the U.K.
Producers were shipping on consignment and owing Lo a complete
Lack of co-operation were consistently underselling cach other.
As far back as 1011, efforts had been made to establish some
sort. of crganization to stabilize prices, but all such attempts

failed.

The Association was se(-up under an ordinance framed on
the basis of Canadian wheat pool laws and was initially fin-
anced by the U.K. Colonial 0Office with a grant of £3,000 and
a loan of £30,000 which was satisfactorily repaid. Under the
ordinance, the Association was empowered to lump togelher all
arrowroot delivercd of the same quality and to act as sole
exporter of arrowroot from St. Vincent. The Association
established more uniform quality and stable prices Tor the
prime producers. Within ten years production had practically
doubled and sales tripled. The net result was that the arrow-
root industry became an even more important factor in the
St. Vincent economy and was the number one foreign exchange

earner among agricultural exports until 1957 when bananas

earned more.



Yrom Under-Production to Excess Supply: 1950-1004

Table I shows how productian rose from nearly 25,000

barrels
(200 1bs) bartels of starch to 50,000 in 1955. Beginning in

1050 production began gradually to decline, primarily Cor

Ltwo reasons:

(i) the production of banana on suitable land proved

a more lucrative crop;—' and

(ii) the arrowroot growers had to wait for as long as

18 months before they were fully paid.

According to the system in effect, growers were paid an initial
advance when the starch was delivered, an interim payment the
following December and final payment the following June and
often later. The long delay in rceceiving full payment made it
difficult for growers to plan and to make ends meet for family

consumption.

/

The success of banana cultivation provided alternative
employment for workers and enabled demands for higher wages
for field workers to be met, which, in turn raised the costs
of producing arrewroot. There were, of course, planters and
peasants who had land better suited for arrowroot than bananas
and this is given as the principal reason why arrowroot was
not ousted by bananas (or indeed other crops) completely.



Alarmed by the downward trend in production, the Board

in 1958 changed its policies to include:
(i)  fCull payment to growers at time of delivery;
(ii) easy credit for imported fertilizer; and

RN

(iii) higher price.

The policies eventually paid off as production gradually
turned around and rose from a 1961 low of 31,500 barrels to
37,500 barrels in 1902, It should be mentioned, however, that
production would have been notably higher in 19061 except for
the fact that many loads of rhizomes were uscd as planting
material for ncew ficlds instead of being processed into starch.
In addition Lo the new policies, the Board continued to im-
preve quality standards and spent large sums of money on new
milling and shifting machinery and on up-to-date laboratory

equipment.

In 1962, the expezcted harvest for the 1962/63 crop was
estimated at 45,000 barrels. Although some well-informed
opinion considered this to be on the high side, the {inal

result was in fact a fraction over 50,000 barrels. A major

#3/

"~ It was pointed out in a 1958 report that any attempt to
bring arrowroot on a par of profit with bananas by raising
price would be "self-defeating , indeed disastrous. For such
a rise in price would make arrowroot wholly uncompetitive with
other starches." llence, the main thrust of the Board was to
improve the efficiency of the industry and develop the con-
fidence of producers in maintaining a stable market.



cause of this quantum jump was the demise of the sugar industry
in carlty 1002, Practically the cntire acreage devoted to cane
cultivation was diverted to arrowroot as the sugar industry

fell victim Lo intense labor disputes.

The added arrowroot supply was a serious matter for the
Board. TInstcecad of an expected steady annual increase of 3.000
barrels and an eventual leveling-off of arrowroot to betwecn
45,000 te 50,000 barrels in a few years, the Board found itself
suddenly swamped. It had 1o time to find and promote new markets

and faced problems in rationing its limited funds among growers.

An attempt was made in 1903 to have its traditional U.S.
customer buy more. For 30 years the U.S. customer (a buyer
for Kraft foods) had been the largest purchaser of arrowroot
starch. From 1953 to 1902 it purchased from 80 to 60 percent
of St. Vincent's total sales of starch but the total quantity
purchased annually was on the decline as shown in Table 1. 1In
addition to annual contracts for sales of arrowroot sbtarch
agreements were made to give U.S. representatives the right
of first refusal of any surpluses of starch, a privilege they
gladly accepted on previous occasions. Moreover, in the past,
the U.S. customers repeatedly urged greater cultivation of
arrowroot in St. Vincent and for their part the U.S. customers
had done their best to eliminate competition from other starches.
No time was lost therefore in advising the U.S. of a surplus

and offering it to them. After two letters from the Board and



two and a half months later, a U.S. representative visited

St. Vincent and to the Board's dismay rcefused to accept the
surplus but would only promise Lo commit himself to do what

he could to dispose of it. His chief rcason was that on account
of the Board being unable to fully mcet his requirements in the
past, particularly in 1901, he had lost many of his main cus-

tomers and saw no possibility of regaining their business.

Apart from the U.S5. market, efforts were made also in
1963 to increcasec sales in the U.K. through its representatives
there and also on the Continent including Western Germany. In
the U.K. however, it was also explained that customers had been
lost through inability to keep supplied in the past years and
that it was extremely difficult to regain this business,
especially when they had changed their foocd formulae. 1In
other parts of the world arrowroot starch was up against
difficulties of cither noncompetitive price, import duties
against starches or being an unknown quentity, or a combination

of all three.

Over 1963/604 crop year, the same story of supply and
demand was to be retold. Supply jumped even more to approxi-
mately 60,000 barrels at 200 1lbs. each and demand slumped some

more, from 37,500 barrels in 1963 to 27,700 in 1964.

In the summer of 1963, the Arrowroot Association had an
overdraft of EC$1,083,000 largely bec..2 ol its new payment

policies for its growers. The overdraft was covered by payments
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FOST 000, 000, Pt of the <tocks comprising 27.57335 barre!s,

-

only 17,507 were contracted.  JThas a osurplus of nearly 16,000
barrels vemained . The sarplus of tvod soelled an even greater

crisis tor Che Associat ton.

Froom U\‘M'_—_l.’h;_-'nl'.':'t.inn to Uyeess l)vn_}ﬂ;.nl: 1O04-1071

To remedy this problem th

o Board Jowered (he price it
paid groweres, protraceed paveoents and anticipated reduced
avreade sown (oo arrowroob., ln the neantime, the doemand Cor
avrowroot. looked oram {(see Fabie U}, No clear—-cal. vvasons
were given for the decliviog denand vacing artowroot producers,
However, the Chaiemen's voport covering the crop yeor ending
J0th September, 1903 noted that: "There has been oevidence of
signs of overstocking by our North American buyers who largely

/o obhave /S o acconntl/ od / {forr the increase™, While the Juol

contract with {he U, buyver was for 15,000 buarvrets irm, Cheir
contract Yor 1004 calted Foer 13,000 barrels only, Chaoongh with
an aption on an extra 5,000, There was also speculation at the
time, noted in the Chairman's 1908 ceport, that Colombia would
he producing a cvop of some 2,000 Lons of canna starch at a

relatively lower price than acrrowroot, and that U.s. buycers

vould substitute canna starch for arroweoot. However, in

o
=" St. Vinecent Arrowroot has properties lar different, Trom ot her

.

i

later vears, this competition Trom Colambia did notl materi alize =/

’

types of starch derivatives.  The principal varietics of arrowvroot

grown in St. Vincent arce "creole and "banana” varietics, both

mavanta avundinacea.  The starch is eminently saitable for making

hipgh class pastries and cockics, ice cream, salad dressi
foods, "Miracle Whip” of hralt Yoods and biscuits.  Fur

o, baby
t
Formatinn on arrowroot plant and the properties of its starch

n
her in-

are given in Appendix L.
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Table 1

PRODUCTION: SALES AND RELATIVE PRICE OF ARROWROOT

Harvest 200 1h. BRL 200 IL.h. BRL Pd. To
Year Product ion Total Sales Growers

EC$/200 1bs.)

1045 24700 25500 14.52
1946 32000 316C0 14.380
1947 33800 33300 16.96
1948 34500 33400 20.26
1949 306250 - 21.70
19050 43500 - 25.72
1951 45500 - 27.00
1952 48600 - 29.58
1953 48700 43500 30.00
1954 50000 45000 28.30
1955 50000 49100 27.50
1956 47500 50600 28.75
1957 45300 46700 32.16
1958 37400 400600 32.40
1959 34400 41900 31.00
1960 32800 34500 34.00
1961 21800 32500 36.00
1902 37400 33600 40.00
1963 50000 37 500 39.00
1964 60000 27700 34 .00
1965 37000 29800 28.00
19660 23150 19000 28.00
1967 17870 200640 28.00
1968 14135 20812 28.00
1969 12750 23809 28.00
1970 8962 26000 32.00
1971 6546 10037 40.00
1972 8710 8000 45.00
1972/1973 10267 10000 57.00
1973/1974 8961 8500 70.00
1975 8725 - 85.00
1976 8227 - 85.00
1977 7438 - 125.00
1978 0192 - 145.00
1979 7406 - 145.00
1980 est. 7000 - 160.00

180.00



In 1966, the Association had unsold stocks of over 55,000
barrels on hand. In the next § years, however, continuing
low farm prices cventually resulted in & gradual decl ine in
production and by 1971 all surplus stocks had been sold.  The
problemn now was that the industry again faced the difficulty of

producing cnough starch to meet the demand.,

fn its 1000/70 Chairman's Report, the Arrowroot Association
noted signs of improved market demand. U.S. rescarch in
starches found a new use for the product iu paper, cspecially
for the computer industry (in carbonles:s duplicating paper) .
A new two-year contract for 15,000 barrels, Grade 1, was signed
with the Staley Manufacturing Co. of Decatecur, Illinois in
June 1970 for a higher price. But although this was good necws
for the Associaltion, especially the promise of a higher market
price, the resulting offer of a price incentive to the farmers

came too late to influence adequate incrcased production.

The outcome was that while the Association was able to
meet demand through 1970, it found itself in the unenviable
position of having to inform its customers that it could not
meet its commitments for 1971. In spite of all apparent
efforts to stimulate production, only 700 acres of arrowroot
were cultivated in 1970 and the crop yielded only 6,546 barrels
as opposed to nearly 0,000 the previous year. This was at
least 10,000 barrels short of the demand desired in 1971.

Part of the shortfall was also attributed to the unavailability



of harvest labor. According to the Chairman's report of 19070/71,

150 acres went unharvested "for the want of labor".

In sum, during the period from 1001 to 1972 the Associa-
tion Taced a vicious cycle of problems; 1.e. wide annual
fluctuat ions between supply and demand, giving rise, alter-
nately to policies which resalted in shortages and excess
suppliecs. These pelicics and fluctuations caused serious in-
stability for growers and buyers alike, and sapped the con-
fidence of both in trusting the arrowrcot market. In addition,
the chaoltic conditions of the late 19000's persuaded some poli-

ticians of the time that the industry would die.

Renewed Efforts to Stimulate Production: 1072-1974

In an attempt to augment supply to meet the demand faced
.n 1971, the Association put into effect new policies on four

fronts:
(1) higher prices for growers;
(2) extensivec repairs at processing plants;
(3) introduction of mechanised harvesting; and
(4) expansion of arrowroot acreage.
In 1062 the price paid to arrowroot growers was EC$40
per barrel of starch. But as supply far surpassed demand, the

price was lowered to $39 in 1963, $34 in 1964 and $28 in 1965.

The price remained at $28.00 per barrel until 1969,



It wasn't until 1971 that the price reached its former high
of $40 per barrvel., Then on Lhe strength of an increased price
contract, in late 1970, the Asscciation embarked on a "Back
Lo Arrowroot. Campaign". Big jumps in price began when in 1973
the price was set at $57 per barrel, then $70 in 1974 (scec

Table 1).

The sccond effort of the Association was to rent the
Colonarie Factory and take over the government owned Biabou
Factory (rent free) and put in extensive repairs to cope
with the increased production. This was to ensure that the
small growers would have adequate facilities to process their

production. Altogether in the early 1970's, the Association

s/
could count on five processing plants:—'

(1) Biabou (3-4,000 barrel capacity);
(2) Colonarie (3,000);

(3) Sans Souci (5,000);

(4) Union 3,000); and

(5) Wallilabou (3,000)

3/

This number is considerably reduced from prior times. In
the 1930's there were from 30-35 processing plants without
motorized and/or electrically operated parts. Sieving was

performed by hand.



As a third mecasure, the Association considered the use of

AR
ety

a mechanical harvester Tor the 1972/73 crops.— It was thought
that lTarge farmers would not return to arrowroot until a mechan-
ical harvester was perfected and made available For reaping.
Despite the failare to perfect a versatile and ceconomic mechan-
ical means for harvesting, especially for the marginal lands,
the crop rebounded in output. From a low of 0,540 barrels in
1971, production rose to 8,716 barrels in 1972 and 10,207 in
1973. Part of this increase was due to the fact that the
Association went dircctly into production by acquiring its own
acrecage. In June 1971, the Associaticn leased the 300 acre
Langley Park Estate for a period of three years from

Mr. Basil Balcombe. At the time he had threatened to go out
of production due to labor problems. In turn, the Association
sublet around 200 acres of the estate to tenants in order to
ensure that arrowroot was grown. Whereas Balcombe had. sown

around 350 acres to arrowroot, the Associatio.'s tenants tripled

the amount.

During 1971/72, the Association made a further effort to
purchase the Langley Park Estate but the scheme fell through

"when the Minister of Agriculture informed the Board that he

lléhe Association has considered mechanical harvesting since
1959. A list of related reports is shown in Appendix II.
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would not recommend to Government. to guarantee the loans as

(1) he did not want to sece the Association become a land owner:
(2) should the Association buy the lands all arrowroot growers
would repay the loan while only those directly connected with

s/

the estate would benefit. -

Due to the new attempts to revive supply and a stronger
demand for arrowroot starch starting in 1971, production in-
creased and stabilized. Between 700 to 800 acres of arrowroot
were planted by 1972 and the number of growers rounded out to

/

approximately 230. (Numbers of both are given in Table 2)—

Table 2

Approximate Number and Distribution of Growers

and Acreage in Arrowroot, 1072

Number of Number of Acres

Area Growers Ratoon Plant
Sandy Bay/Owia 85 140 47
Chester Cottage - Rabacca 50 90 3
Biabou Area 35 50 7
New ground to P. Hill 20 80 6
Escape to Belmont 15 25 10
Layou to Wallilabou 23 60 33

. 230 445 106
Langley Park Estate - 2C0 4
Rssil Balcombe - 5 -
660 110

Total 230 Growers 770 Acres

2L
o

—' This was not the first intcrest of the Associatiun iu pur-
chasing land. In a 1971/72 "Mecmorandum" the Association
indicated a desire to purchase the Mt. Bentick Estate, com-
prising about 600 acres. No more is said of this in later
reports. However, with both the Bentick and Langley Park
Estates, the Association envisioned ownirg and operating at
least 600 acres of arrowroot for regular production.

22/ The number of growers is considerably lower than the 852
counted in 1962/63 but much higher than the 164 growers counted
for the 1968/69 crop (from Memorandum dated circa 1971-72).



Together, the policies resulted in increased product iong
i.e. increased by 1,500 barrels Trom 5,710 in 1971/72 to
T1O,207 in 197273, while there was an increas» of still another
100 acres, making a total of around 900 acres under cul tivatidon
at. the end of 1973, The number of growers increased still

further to about 350.

it should be noted that the interest in the mechanical
recaper faded out of the picture as workers were paid more and
"the attitude of workers tewards reaping manually continued

to improve during the year™. (1972/73 Chairman's Report).

In addition to thc set of policies described above, 1973
marked the first year the Association decided to pay the cost
of trucking the roots to the factory. The trucking cost was

substantial, amounting to necarly 9 percent of the cost of
delivering roots to the processing plants, as indicated in
Table 3. In short, there was a form of subsidy to the growers,
as reflected in the figures. The Association continues the
policy (in 1080} of paying the trucking fees for producers to
this day.
Table 3

Statement on Purchasc of Roots Crop

by the Arrowroot Association, 1972-73

Total roots purchased, 2,871,128 1lbs

@ $2.05 per 100 1bs. $ 76,084
Trucking 6,885
Starch purchased - 2,000 barrels

Valued at 580,057 $86,657 $ 82,9069
Less manufacturing cost of $10.00

pcr barrel 20,000 66,657

Net loss on operations $ 16,312



AlL in all 197271973 turned out to be a good year for
marketed starch and the acrowroot industry. Ten thousand
bavrrels of starch were sold, production continued to tnerease,
wages and workers increased as well as prices and net income
to growvers. Fhe Association estimated a good potential market
for some 25,000 bharrels and projected that within three ycars
(by 1075) it could catch-up with the expected demand.

e /
. “ . - - "/
Loss of Processing Capacity: 1074-1070—
b i A

However, the beginning of 1974 did not continue this
happy trend.  On February 0, 1074, the Sans Souci factory was
destroyed by fire. The destruction of the factory had an
immediate impact on rcaping, manufacturing, starch yiclds
and the attitude of the growers. The main adverse effects

were listed by the Association as:
(1) the loss of the most efficient factory;

(2) the estimated loss of about 3,000 barrels
in the 1973/74 crop - resulting in an annual
output of 8,901 barrcls as compared to 10,267

in the previous yecar; and

(3) the reduction in acrecage of about 100 acres in
the 1974/75 crop due to the loss of processing

facilities in the region covered by Sans Scuci.

/

A detailed description on the processing of arrowroot is
provided in Appendix IITI.



In response, the Association made "every effort to reno-
vate/remodel the Belle Voe Central Factory at the carliest
possible time" to replace the processing capacity lost at

Sans Souci .

The Belle Vae factory was built in the carly 19505 for
processing purposces but remained idle from 1958 because the
cquipment and layout were considered unsuitable Tor arrowroot—

Ir 1974, the Premicr, Mr. Mitchell, appealed to the Carib-
bcecan Development Bank €.D.B. for assistance. "Discussions were

held between the St. Vincent Government, the C.D.B. and the

Association. Tt was agreced:

(a) that the Government would convey the Belle

Vue Central Factory premises to the Association;

(b) the Association would apply to the Bank for

the loan nccessary to install a modern factory.

The Association prepared the Belle Vue building for inspection
and survey which was carried cut by C.D.B. personnecl. (llowever,
to the Association's surprise, despite the initial interest of
the Premicr), the premises were never conveyed to the Association
and thereforce the loan could not be applied for." (1973/74

Chairman's Report).

B
W

—' Donated by the German Government the equipment was esscntially
used for processing pstatoes and utilized electric power. In
contrast, the locally built plants relied on diescl power and
were designed differently.



Although the negotiation with the C.D.B. fell through,
the Association went ahead with its own funds Lo adapt the
processing plant in Belle Vae for arrowrool starch production.
The work procecded under the direction of M. Benedict Ba lecombe
and in a matter of two years, with EC$200,000 from Che Asso-

ciation, the plant was in operation.

Once again, (he purchase of the Langley Park Estate
again took up the active attention of the Association in 1974
when the Premier, Mr. Mitchell, reversed an earlier decision
and invited the Association to purchase the estate. Although
the Caribbean Investment Corporation approved a loan in
November 1074 for $245,000, to be applicd towards the pur-
chase price of $490,000, a new Government came Lo power in
December 1974 and lcet the offer of the C.1.C. loan lapse (on

April 30, 1975) without backing the purchase.

During the crop year 1974/75, 8,725 barrels of starch
were delivered to the Association, compared with 8,960 barrels
the previous ycar. The adverse effects of the loss of the
San Souci factory were still being expericenced in the length
of time between reaping and processing at che remaining fac-
tories. And despite carlicer problems with lTabor, the good
will among workers continued. 1In fact, manual recaping "was
always ahead of the capacity of the factories to process and
that also created a problem. Only in ‘wo instances was the

mechanical harvester used." (1974/75 Report ).



.

With better prospects in sight and the Belle Vue plant
near completion, 19731/75 marked the first time the Association
paid a bonus to growers. A bonus of BCE5.00 per barrel was
paid in the hope that the incentive wonld result in greater
production. The bonus was also an indication of the continuing
strong demand (or arrowroot, especially from the U.K., which
took over the position of the U.S. as the leading buyer of
arrowroot =starch in 1972 (sce Table 1), I[t. should also be
noted that the U.K. bnyers were relatively more generous in
mecting the Association's requests for higher payment. For
the 1971/75 crop alone, Lhe Board was able to increase the
price to growers from $57 to $70 per barrel and also Lo credit

fertilizer to mrowers al $31.50 per sack below cost.

Arrowroot Versus Sugar Cane: 1075 St. Vincent National

Agricultural Progr.m

As world demand continued to look good and the bonus
was paid to growers, (December 1975), the Association presscd
further "not only to maintain production but to rcach at
least a target of 1,500 acres by 1980," up from the 750 acres
in 1975. However, two new developments were at (oot.  One,
the government announced its decision to re-introduce sugar
cane cultivation and, two, the government "strongly rccommended
that arrowroot be phased out in the Leeward coast, and the
existing factory at Wallilabou be resited at Owia", (Lo cover

an area stretching from Peruvian Vale to lFancy into what is



"

cemmonly called "Carib Country"). The Government's main policy

is stated in the 1975 St. Vincent. Nalional Agricultural Pro-
gram (S.NCAPO) D and although pointing out "a great world

demand for arrowroot stareh" | indicated the following advantage

to be gained for sugar production. To quot.c:

(1) The creation of a higher level of employment
because of the labour intensive nature of the

sugar canc 'ill(lll.ﬁ[,]‘ 3
S

(2) The utilization of sugar by-products in the

domestic production of livestock feed;

(3) Considerable saving in foreign exchange by
eliminating sugar imports which now / in 1975 7

total over $2.5 million.

However, the re-introduction of sugar cane not only meant
the relocation of arrowroot production to an area without
developed, paved roads or a functioning processing plant,
but also meant the exclusion of arrowroot from Langley Park.
In particular, the Association was directed by the Government

to vacate 100 acres of the Estate to be used for sugar canc.

To counter some of the negative eflfects facing the
industry, the Government of St.Vincent and the Association
signed an agrcement with the Caribbean Development Bank for
a loan of EC3$314,000 to build an arrowroot factory at Owia.
The work was to be carried out by the Association and the

Association would be responsible for the management of the



factory and the repayment of the loan. In its appraisal re-
port of September 1075, the C.D.B. noted that the " factory at
Owia would bring an additional 100 or more acres into arrow-
root production, thus providing considerable benefils Lo the
popultation of this isolated arca”. The factory was also to
have a processing capaci ty of about 5,000 x 200 Ib. barrels
of starch per scason. In addition, the report went on to
not.e that "the cost of (Lhe project is estimated at $437,877
of which Che borrower would contribute $43,877. The DCF
L—discounhud Futurc_7 rate of return has been estimated at

22.3 percent and the economic rate of return 43.9 percent.!

At last word, the management of the Arrowroot Association

cxpected the plant to be in operation for 1980/81 crop ycar.

On March 18, 1976 the Belle Vue Arrowroot factory began
operation, with encouraging results. With a capacity of about
50 barrels (200 1bs.) per 8 hour shift, it relicved some of

the pressure faced with the loss of Sans Souci.

International Demand for Arrowroot: 1975-80

Althougli the capacity to process starch had visibly
improved, the market situation for incrcased exports was less
clear. In October 1975, the Association's delegation to the
U.S., Canada and U.K., composed of Mr. Julian Boyea - Chairman
and Mr. David Jack - General Manager, reported that "over the

past three years business has been generally slower in the
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capitals we visited, This was very noticcable in Barbados and
in New York comparced with even a year ago. In Lendon there is
an inescapable feeling of depression all around. Canada scems
to be the exception. As far as our arrowroot market. is con-
cerned it might be advisable Lo be on the look oul for new
outlets rather than relying too heavily on our traditional

buycrs'", (Delegation report dated Oclober 10-29, 1975).

Lt is important to examine this outlook more closely.
Por several ycars the Asscciation had predicted an optimistic
demand and had attributed most of its problems to limited
supply. Now, the prospects for expanded sales looked less
favourable than ever before. While many reports dating back
to 1945 x/ have mentioned the possibility of cheaper starches
taking the place of arrowroot, and the neced to expand markets,
the Association never promoted a big list of buyers. This was
understandable in light of the fact that the Association had
rarcly created (save for the period between 1963-1969) a large
stock to trade. The result has been only three or four main

RIANLE

buyers to deal with by the Associutjon.——/ The principals

A
Dy

~'See "The Arrowroot Association of St. Vincent" by
A.R. Williamson, Report in Association files, dated August 1945.

L
W

—"A former buyer between 1930-1970 was Morningstar Nicol of
New York City. Poons, who was 2 buyer for Morningstar, con-
tinued to purchasc arrowroot starch beginning about 1970.
E.M. Staley has not purchased arrowroot starch since about

1974.



includes:

(1) Graham and Michael Starke
Bruce Starke & Co. Ltd. (Oldest buyers dating back
Hatt on Gardens to 1V30's)
London

(2) Melvin €. and Ronald Poons
Poons Co. Inc.
45 Great Necok
Long Island, N.Y.

(3) E.J. bonovan
Ontario Merchandiscers Co.
Toronto, Canada

(4) E.A. Staley Manufacturing Co.
C/o Gilbert Myers, E. Scheiter or Wayne Martin
Decater, Illinois, U.S.A.

Two problems have recently become more critical fer the

Association:
(1) the nced to identify more potential buyers, and

{2) the nced to engage in market rescarch to expand

the possible uses of arrowroot starch.

With regard to the latter, it is apparent that the
St. Vincent Association does not know how arrowroot starch
is currently marketed by the principal buyers, or what the
ultimate uses of arrowroot starch are, or for that matter,
what competition they rcally face in the market for starch.
Caught in this bind, the Association is not in a favourable
position to bargain for better prices or to consider market-

ing "directly" by bypassing current intermediaries.
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The Arrowrcot Todustiry Act of 1070

Cn November 2, 1970 a4 Government policy was enacted which
had major effects on the Arrowroot Association. 1t was "The
Arrowroot Industey Act, 19707 which was cnacted to "provide
for the establishment, constitution, functions, powers, and
dutics of the Arrowroot Industry Association and for purposes
therewith and incidental therceto".  The Act put into effect

the Tollowing measures:

(1) The Act repealed the Arrowroot Ordinance, 1954

and Che Arrowroot (Control) Ordinance, 1966.

(2) It terminated the "St. Vincent Co-operative
Arrowroot Association" and put in its place
the "Arrowroot Industry Association,”" a corporate
body with power to sue and be sued in its corporate

name

(3) It established the eligibility provisos for mem-

bership to include:

(a) Any person who produces and delivers
annually to the Association not less than

two Lhousand pounds of arrowroot product;

(b) Any person who grows and delivers annually
to the Association not less than twelve
thousand five hundred pounds of arrowroot

plant.



(4)

(6)

It

(a)

(b)

(c)

(d)

(e)

(f)

defined the funct.ions of the Association to

to promote and encourage the growing of
arrowroot and the develcepment of the

Arrowroot Industry;

to supervise the production and processing

of arrowroot plant;

to crect and operate factories for the

processing of arrowrocot plant;

to control the export markecting of arrow-

root product;

to buy, sc¢ll or deal in fertilizer,
agricultural implements and agricultural
supplies for the benefit of the arrowroot

industry;

to undertake or to promote rescarch in

the cultivation of arrowroot plant.

It empowercd the Association to make loans to

growers of the arrowrcot plant and to furnish

technical advice to growers;

It established the Arrowroot Industry Board,

the executive body of the Association.

be:
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The last point of the Act in effect removed control
of the Industry from the growers to the Government. This is
evident in the composition of the Board, which now consists

of eleven members:
(1) The Financial Seceretary or deputed representative;

(2) The Permanent Seeretary, Minister of Trade and

Agriculture, or deputed representative;

(3) fThe Chicefl Agricultural Officer or deputed

represcntative;

(4) Five cligible members of the Association

appointed by the Governor for onc year; and

(5) Tkree persons appointed by the Governor for

one ycar.

In addition, the Governor appoints a Chairman and Deputy Chair-

man from among the members of the Board.

Chief among the functions of the Board are to regulate
and control the cxport of arrowroot product, fix the price
of arrowroot plant and product, specify the grades of arrow-

v/

root and appoint and employ staff .=

Any post paying a salary in excess of six thousand dollars
per annum 1is approved by the Cabinet.



Besides a significant change in the means of appointing
members o the Board, the Act also affected membershi p.- To
quote from the Chaitrman's Report for 170-77: "One of its
immediate effects was on the membership of the Associalion
which antomatically increased from 32 to 174 in respect of
the 1075/76 crop. AL the same time, out of a total of 374
growers, 200 whose individual deliveries were less than 2000
Ibs. starch or 12,500 Ibs. roots were deprived of any repre-

sentation on the Arrowroot Board or at General Mcetings.

Of a more recent note, and also a delayed result of the
Act, was the change in the Association's management. 1In
late 1979, Mr. D.E. Jack was cascd out of his long term
position as General Manager, after serving for more than
25 years with the Association in responsible leadership roles.
He was replaced by Mr. Ormond J. Ollivierre, a Cormer loan
officer of the co-operative Agricultural Bank. In addition,
a new Association President was named, Mr. I11.B. Crichton, to
serve with Mr. Ollivierre. Both Mr. Ollivierre and Mr. Crichton
took their first sales mission on behalf of the Association in
September 1979 and contracted 7,500 barrels of starch for the
1979/80 crop with buyers in the U.S., Canada and the U.K. They
also negotiated an increase in the price of starch from EC31.05
per lb. in 1978/79 to EC$1.20/1b in 1979/80 (f.o.b.). It is
too early to predict what the initial results of their per-

formance will be.



The Current Situation: 1077-1080

From 1970 through crop year 1079, arrowroot production
fluctuated around S000 (200 1b.) barrels of =tarch per ycar:
8,227 in 1976, 7,438 ia 1977, 9,192 in 1978 and 7,460 in 1979.
The yield would probably have been higher in Spring 1979
except for the cruption of volcano Sufricre on April 13, which
retarded processing activities for the remainder of the crop
year and lowered the quantity of Grade 1 (export) starch,

as illustrated in Table 4.

From 1976 through 1979, the demand for starch appeared
to level-off, to include: around 4,000 barrels to the U.K.,
3,500 barrels to the U.S. and 1,000 barrels to Canada. In
addition, small 4 c¢z. packages of arrowroot starch were
again distributed by the Association to markets in the West

Indies in 1977/78.

The price of arrowroot starch gradually improved as well
as the price paid by the Association to arrowroot producers.
Table 5 shows the level of total payments made to growers
achieving a high of EC$! million “n 1978 as the price paid
for starch climbed. Table 5 alsc shows how the payments were
distributed among different size farm groups for the 2 main
grades of starch processed by the Association. With rising
price and a regular demand for arrowroot starch, the prospects

for the arrowroot industry appear to be reasonably good.



Table 4

Annual Summary Statistics on Production

I bs.

and Barrels

of Starch

Received

by Association in Kinestown by Grade and Crop Year
n (el N

Crop Year

Numboer

of

Barrcels

Grade 1

1bs of starch

Grade 2

Ungraded

Total

1975/79

v

19

-

~1

7/78
19706/7;
1975/76

1974/75

7.400

0,192

8,001
10,207

8,710

914,189
1,285,960
1,184,759
1,331.180

1,205,200

1,391,620

180,421
457,900
251,344

289,357

98,700

~1
~1

94,5

1

“n
t>
|94
[

b

t2
g%

2,023
03,560
56,484

101,871

113,611

1,493,310
1,838,497
1,487,759
1,045,550
1,745,029
1,792,150
2,020,791

1,743,345

200 1b. Barrels delivered from factories to the Association in

' ~ .
Kingstown.
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Two additional points should be added with regard to the
product.ion of arrowroot.  One, in the Chairman's Report for
1u70-77, it was noted that the workers were able (o raise their
incomes by padding their harvested baskets. o wil: "workers
appeared to be quite satisCicd to charge as much as 51025 per
basket. (in 1977) of about 75 Ibs. instead of 100 Tbhs. _é_\dli(ﬂl
is the normal weight of a | (JIl(l__:;T while the srowers accepted
their fate.”  Second, the growers, in turn, appearced Lo pad
their truck loaas as indicated in the Chairman's Report for
10 778, To quotle: "It has hecome a matter of some concern
the amount. of foreisn metter (including large stones) which
find its way into loads of arrcwroot delivered at the factories.
This practice was one of the many factors contributing to the

low starch return as experienced at most of the factories™.

As ol December 1079 the Association has expericnced a
poor liquidity position. It has an overdraft with the National
Commercial Bank of approximately EC$500,000 at 8% per annum.

N, 3
This is duce tLo: 1) conpensation paid to Tarmers who lost
\ I I
harvested roots in the Spring of 1079 because of the volcanic
I
eruption and the concomitant loss of unprocessed rhizomes
from spoilage and roaming animals (cattle) and, (2) miscalcu-
lation in payment of a second bonus to growers in excess of

the price obtained.

The overdraft is expected to grow to EC$1.5 million

before payments are rcceived tor arrowroot sales in June 1980,



Total

Table 3§

Pavment s Made By

Associat ion

r()l'

Different

Grades by

“"larm Sisc Gro

up’

r()l'

Virrowiroot

starch by

Crop Year—'

Grade | Grade 2 Unpraded Total

OO0, 8075 (2007100 1h)Y (550,100 1h? {00,100 1h)
L7, 79 {270,100 th) (500, 100 b} (210,100 1h)

Smak | 5.370.40 J.000,20 - 10,030.060

barge 024,302,030 tu 300,20 J0,482.40 050,183.90

lotal Ol2u Tol T 200, 000,10 30,482,440 0006,214.50
fuT 7. TN (S00. 100 1h) (250,100 1bh) (S30/100 1b)

Small 14033100 TN0L 50 - 15,111.50C

I e T5T.205.00 225,109,350 28373410 1,013,817.00

Fotal 77U 0.00 225,080,000 28,375.10 1,028,929.10
L0770, 77 (550,100 Ih) (545,100 1) (525,100 1b)

Small 1G1,b50,00 DN 00 170.75 111,078.75

| aroe J00, 150050 FO3, 255,50 12,808.25 600,594.55

Fotal 502, 120,50 13,104,580 13,030.00 718,273.30
1975, 70 (335,100 1h)  (332.50/100 1h) (517.50/100 1b)

Smal |l 75003710 J.621.72 - 79,558.82

large 003N 00 N2,030.05 3,854.02 485,875.97

Total 175.020.00 SO,500.77 3,854.02 565,434.79
1074/79 (£35/100 1b)  (S32.50/100 1b) ($17.50.100 1b)

Smal 1 00,310,856 27,472.12 364.069 118,147.66

Large 331,543.75 127,253.903 10,758.30 169,585,908

Total 121,851.00 154,756.05 11,122.09 587,7133.04
="Farm size is determined by the amount of arrowroot purchasced from
growers. A large grower is one who delivers cenough arrowroot to vielcd
2000 barrcls of starch per year. In general, 12-14 baskets (100 1Dh)
yield 1 barrel (200 Ibs) of arrowroot starch. There are approx. 150

baskcets,/ acre.

#i/

1978/79 Rhizomes {(roots)

$8.00/100 1bs.

.Continued
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Table § (Cont'd.)

Grade 1 Grade 2 Ungraded Total

173774 (£25.50) (520, 00) (%15.00)

=mall P12, 827,51 24.8NN0L 42 J7.70

L arge 23403705 fO1L,~74.70 12,024.00

Total 27105005 f2o.700.0N 12.972.00 186,8598.42
72723 {(=23.75) (=21.23) (S12.50)

Smal | 119, 720,00 Fo, 01508 3.991.27 142,700.04

Farae AR SU R S 20 730,20 IS, 428,59 330,832.90

[otal Joz . jotonl 18,707,497 20 410,86 173,000.54
to71,/72 (X22.50) (220.00) ($10.00)

Small 3] 080. 1N 2NON5.00 12,017.14 174,948.72

I arae f7o,017.02 IN,750.00 7,342.07 205,139.09

Total 33,103.20 47,020.00 19,359.21 350,088.41

K /

“/The "ungraded" column for these years includes Grade 3 Starch which
was priced between the values of Grade 2 and Ungraded.



1T production attains a level of §,000-9,000 barrels of starch
in 1080, the Association is expected to carry an overdraft of
about J3100,000 in tusy., I production levels are much lower,

the overderaft will be large.

As Tar as the Tuture is concerned, the Arrowroot Industry
Association's management is encouraging expansion of arrowroot
acreage in the Owias Fancy arca where the new factory inanced
by the C.D.B. is ncaring completion. It hopes to undertake
improvements in the Biabou factory which needs certain replace-

ments in order to boast its efficiency.

Issues and Comment s

The Arrowroot Tndustry Association is currcenitly at the
crossroads of cither continued output and sales at the current
Tevel or renewed expansion and vigor. Whatever course the
Industry takes will depend Targely on the interest of the

Government in developing three major arcas:

(1) Production

Current levels of production still fall below the
level of contracted demand. The Association has not built-up
any rescrves of starch from which it can supply other than
three or four principal buyers. Before new markets can be
considered and new sales arranged, the Association will have
to develop its stock to better serve its customers on a

consistent basis.
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Before production levels can be augmented, the role of
arrowroot. in the St. Vincent cconomy should be clearly pro-
nounced. Cnder ihe current situation.with new Board and
Management at the helm, it is not readily apparent what the
targets and poals of the Association are in ferms of the

national cconomy.  Targets and zgoals can aid the Association

in promoting its programs among its growers.

In order to sustain production, attention must be given
to the sitnation facing workers and employers. While better
wages may help remove lTabor shortages in certain arcas, the
real preblem of labor may merely be the absence of a labor-
usc¢ coordination scheme.,  The Association may want to experi-
ment. wilh wavs of coordinating labor harvest crews across
various farms and at the same time experiment with ways of
improving the quality and timely delivery of rhizomes to

processing plants,

(2) Processing

Currcent processing facilities are inadequate, out-
dated, poorly maintained and dangerous. Steps must be taken
o improve the operation and efficiency of dilapidated plants
like the one at Biabou. [In some cases the marginal returns
to modest improvements may be high., In one or two cases it
may be most cost efficient to raise the entire plant and build
anew. In cither case the conditions of all processing facili-

ties shonuld be studied.



(3) Marketing

For vears there has been a notable abscence of sales
promotion and market rescarch.  Relatively Cew people in
St.. Vincent have a vagne idea of where arrowroot. starch is
ultimately consumed.  Few ideas are extant on the potential
uses of arrowroot.. 1t may well-serve the computer industry.

But. who knows?

Furthermore, major customers have been willing to accept
. . ot . ~ . . . B o .
price increases of 25%.  Does this mean that the selling
prices may have been unnecessarily low? With a little marketing

rescarch, the answer could be known.,



Appendix I Arrowroot and Its Properties

L. _Arrowroot Plant

Arvowroot - maranta arundinacea - is a plant which grows
to & height of two to five feet and bears large green leaves
shaped lTike arrow heads. The roots divide just below the
surface of the soil and send down several rhizomes, nine to
cighteen inches in length and about an inch in diameter, de -
pending on the varicty. Ten to twelve months are required
for the rhizomes to attain their maximam starch content of
about 17 to 22 percent.  The peak harvest period is February -
March with the harvest scason running from December to May.
Best ptanting results are obtained from good loamy soil, freec
of stumps and stones.  The plant does well on hillsides and

is grown cextensively by smatl Carmers.

The two varieties usced arce the Crcole and Banana. The
Crcole is a bigger plant with longer rhizomes. The internodes
arc longer, more {ibrous, less compact, hardier and the
rhizomes can remain in the field longer than the seccond variety
before processing. The Banana variety is generally preferred
on a f{lat land. The rhizomes bunch and do not grow as deeply
irn the soil as the Creole type. 1t is thercfore casier to

harvest, both manually and mechanically.
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2. Technical Features —
St Vincent Arrowroot is a powdered, unmodified
food grade arvowroot starch. (It is refined Crowm the tuberous

roots of a plant similar to tapioca and native to the British

West Indies.)

St Vincent Arrowroot. flour, imparts a soft tender gel
and a short texture to Food products. It is both heat and
acid stable, and its bland taste dees not mask natural or

added Tood Tlavours.

Typical! Chemical and Physical Propertics

Moisture, % 18.0
Ash, % 0.3
pil 6.0

Screen Analysis:

Through U,S.

No. 100, % 98.0
Through U,8.
No. 200 % 85.0

Viscosity (Brookfield)*

At S0° C., Cps 1550
At 007 C., Cps 1625
At 403 C., Cps 1800
At 257 C., Cps. 217§

#(No. 3 spindle, 20 rpm, 44% cooked to 924°C, and held 20 min.)

1/

=" Source: Staley Manufacturing Co
Decater, Tllinois, U.S.A. (1974)



Application

St. Vincent arrowroot flour is recommended for infant and
invalid Toods because it is especially casily digested, Lt
is preferred as a constituent of tow pll foods, such as salad
dressing or cooked fruits, becanse its hydrogel structure
resists acid-hydrotysis breakdown, It is also useful in icings

and desserts, such as puddings and pie fillings.

St. Vincent arrowrool {lour complics with the requirements
of "Food Starch=-Modificd" as recorded in Food Additives Regu-
lation 121.1031., It meets National Canners Association's

standards for canner's starches.

Availability

St. Vincent arrowroot flour is available in commercial
quantities packed in 100 or 50 pound multiwall paper bags.
It is pul up into corrvugated cardboard cartons of 560 1bs. or
28 1bs. net containing packets of cither 2 oz, 4 oz, 8 oz

or 1 1b.



Appendix T Studies

(1) April 1959

(2) March 1960

(3) December 1970
&

September 1971

of Mechanical Harvesting of Arrowroot

by P.H. Rosher "Report to the
St. Vincent Arrowroot Associalion
on Mcechanical Harvesting of Arrow-

root.",

by J.C. Hawkins, "Report on The
Mechanization of Arrowrocot Culti-

vation in St. Vincent!".

by British Development Division
in the Caribbcean, "St. Vincent -
Arrowroolt Mechanization Preliminary

Field Trials". - T'wo Reports.



Appendix IIT:  The Processing of Arrowroot in St. Vincent 1/

The processing of arrowroot may be classified as follows:
1. Washing

2. Maceration or grinding

J. Mixture with watoer

4. Straining - Fibre Elimination

5. Subsidation - Sott]ling

0. Al Drying
Washing

This is aimed chiefly at taking off€ picces of soil that
nave adhered to the rhizomes, when they reach the factory.

1t also assists in getting rid of fibres, rootlets, scales etc.

The first washing consists of dumping roots in a suitable
container with water.  The roots arc put in and turncd well so
that they can be washed in this fTirst container. A lot of
s0il is removed from the roots during this process. The
next washing which takes place after this is mainly to remove
scales, rootlets cte. The cleaner the water and the utensils,

the higher will be the starch quality.

After these stages of washing, a revolving washer is used
which consists of a barrel turned by mechanical means. Some
of thesc barrels have an arrangement like water wheels which
keep the whole barrel moving. The roots are CLhrown in at one

end and come out the other. Inside the barrel is mesh wire

1/ Source: Internal Document of St. Vincent AIA (Not Dated)



which allows the water fo flow out casily. Water is continual ly
thrown inlto the barrel to wash the roots.  The roll ing of tLhis
barrel cets rid of other fibrous matter and leaves Che rhizomes
in a cleaner condition, In some factorics a 'german!' washoer

is used which has compartments.  This 'german' washer has a
propeller-Tike part which is so made that it will pass the

roots from one end to the other. This process also removes
stones, which being heavy sink to the bottom. The roots con-
tinue to be agitated from one propeller to another in different

sections,  After this no more washing is neecessary.

Grinding

This is the first essential point of the processing, as
in Lhis the roots are ground or torn up so that the cells which
contain the starch are ruptured and broken to allow starch to
be released.  The implement which tears up the roots is known
as a drum or barrel. Tt is about 8 inches wide, 18 inches in

diameter and contain saws.

The bed of this implement has a series of wooden slats
packed in grooves and the saws are fitted in the spaces be-

tween the grooves.

One barrel, depending on its size, may carry about 300-
400 saws the fincness of the teceth of which varies. Some have
fine tecth and others coarse. One edge of the fine saw has

90 teceth and the coarse saw 40 teeth. Saws with coarse teeth



arce used for the firss tearing of the roots and those which

have fine teeth are used for the sccond teari ng.

In some factories there are more than 2 barrels for this

process.,

Every saw has 4 positions in which it can be used. The
barrel revolves 1000-5000 times per minute. The faster the
speed the greater the tear and the quicker the starch is

exbracted.,

In the primitive type of factory the roots are pushed
into the barrcl by hand. The closer the feeding board is to

the barrcel the better.

If there are lots of cigar-type rhizomes the feeding
board has to be put c¢loser because they are small in diameter
and the starch content is low. In modern factoriss hand
feeding is not used. Extraction depends on speed of the

barrecl cte.

Mixture with Water

This has to be done before straining and from here on-
wards the water must be very clean. For this purpose all
factories have a process of filtering so as to cleanse all
impure water. The water after first straining is known as
'coarsc bitty'. After the first washing subsequent washings

are done in a series of ccntainers which are lined with very



fine mesh wire, and these ace linked up with each other so
that drainage from one passes into the other, in a centinuous

f low .

The wire which is used for straining the residue gets
Ciner and finer in cach subscequent container (00-120 mesh).
120 mesh is extremely fine and in practice it is found that
80 mesh wire Can do the Jjob just as well. The residue {rom
the strainer is known as {ine bitty. The finer the wire used
the finer would bLe the rvesidue.  The residue is taken off by
hand and discarded but in some factories there are automatic
strainers which move mechanically.  The bitty is mechanically
thrown into waste.  The material which is left in the strainer
then goes another stage which is known as Subsidation. Care
should be exercised to sce that no bitty goes into the Table
of Scttling and this is the advantage of using a finer straincr.
The disadvantage is that the presence on the table of some
fine parts of bitty has a slight tendency Lo delay the speed
with which the starch should settle out. on the table, because
the starch wazter will be so dispersed finally and that will
delay scttling. Large particles of bitty arc allowed Lo pass
on to the table and the presence of these in the starch will

encourage flocculence and will allow for more rapid scttling.

Subsidation

This consists of settling on long concrete table --
1. The water at the intake should enter withh the minimum

splash and --
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2. The water which leaves the end of the table sheould
be {ree of starch, In some factories it is run on

to another table.

The tables are made of concrete varying in width from
4 ft to § ft and from S0-100 ft. The shape if taken in two
forms -

1. A straight table

2. A table with curves

At the intake the depth of the table varies from 1 ft -
2 ft. The intake depth is nsually greater than the outlet.

The outlet varies from 1 - 2 inches in depth.

Certain checks are pleced along the table length.  These
checks arce put in to allow starch to scttle in these pockets,
The floors of the checks must not slope towards the intake,
the recason being that when the starch begins to harden a plag
is opened to allow the water to drain off . If the f‘]"()or's ol
the checks slope in this dircction the water will nol drain
off properly. These checks can be put in whether the Cable
has curves or not, but the starch having less corners Lo turn
will be less agitated. [n a curved table there is the tendency
of agitation. Th~ {loor on the table should be as smooth as
possible allowing for no agitation. There should be no starch
at the end of the table -- if this happens the remedy is to
slow down the water and so give the starch a longer time to

settle.



Second stage of Settling: This consists of draining the
water of f the table and no more washing of bitty. The water
should remain on the table first to make sure that the starch
is scttled out. After the water is drained oft, it is wiped
of f with & lecan piece of c¢loth, properly soaked up and after
this the loth wrung out. When this is done the starch is in
a semi-dry naturce. 1t is then put into big lTumps and placed
in another container where it is again mixed with c¢lean water,
properly stirred up and the starch is allowed to dissolve
again. Too much water is pol necessary at this stage for it
is not to wash the starch but just to melt it up. After it
leaves the box it runs through a strainer into a trough and
from there into circular pans, The Lroagh is so regulated
that the starch can be removed Lo any circular pan.  These
pans are about 3 ft in diamecter and 3 ft high. l'here is a
slight sink in the pan abont 0 inthes in diameter. When the
mixture is put into any of these pans, it is stirred regularly
in a circular motion until a vortex is formed at the top. It
is stirred about 3-4 minutes until the vortex is formed and

1left to stand overnight. All pans arc treated in a similar

way .

Similarly, all the pans have holes somewhere in the
middle which are plugged up when the pan is in use. FEarly
in the morning the water which will now be standing at the

top will run off through the taps. Below the water, there



will be a layer of scum deposited which consists of starch
which takes a brownish colour caused by the prescence of fine
grain impuritics, the chief of which is very fine bitlty to
which is added certain gums which were present. in the rhizomes,
Because the impurities are Tighter than the grain of the
starch, they float to the top and remain on top. Sometimes

the Tayer is up to 4 inches in thickness. That is the reason

why the starch in the pan has to be stirred so vi corously.
} s

If it is just run off from the trough to the pans without
stirriag the starch, the scum layer is scparated from the true
starch and in the depression at the bottom there is anolher
set of impurities heavier than starch so it is settled at the
bottom. This usually consists of grains of sand and stones
which by chance have found themselves in the starch. After
the water is run of f, the '"madungo!' is ptroperly scraped until
the whole of it is taken off and there is no more brown. If
the pan is not properly stirred, madungo wounld not come o the
top, thercfore, it is important to have all the pans stirred.

When the madungo is properly taken off the clean pure

s
starch is left behind, and it/dried in a similar way in which
the starch which was left on the table was. Towels are then
uscd to soak up the water. This process takes about 1 hour
allowing the starch (o be appracntly free from water. After
it is sufficiently dricd, the starch is then dug up and taken

out to go to the last stage which is Air Drving.



The heavy impuwritices will not be scen until all the true
starch i1s taken of{ and they should be looked {or somewhere in
the exact centre of the pans.  That sccetion of settling is the
most technical part of the whole process {or the quality of the

stavch depends on it.

Clean water, clean table, proper stirring, taking off all
the madungo, taking off surplus water from the body of the
real starch, all these points contribute to the success of

good quality starch,

Air Drving

This consists of exposing the starch in such a manner as
to get rid of all moisture, and the time taken varies from
5-7 days depending mostly on weather conditions.  The wet
starch is taken from vats, is broken up into small piecces
about the size of an egg and those lumps arce pul on racks
made of chicken wire arranged in lavers about 18" apart,

using up as much space as possible.

To prevent any waslage of starch the small crumbs which
escape are squeczoed together by hand into balls and are put

on the wire to be dried also.

Drying Shed

There should be a lot of windows to ensure good ventila-

tion. The openings should be so protected as to keep out birds



which can bhe a nuisance é() t he drying house. The location of
the house is also important. It should be exposed to 2ir pre-
ferably on an clevated spot and Lhere should be no possibility
of dust entering the house as this would give discoloured

starch,

The speed of drying depends on the weather largely, but
it also depends on the size of the picces of starch.  The

smaller the lumps of starch the casicer they would dry.

The weather has direct bearing on the speed of drying
and the aspcect of weather which influences drying most is
humidity. (The less breeze the more lhumid the air tends to

be and vice-versa).

Damp weather sometimes gives starch a set back and can
also causc starch to be discolonred because dust can enter
the starch more rcaditly. Starch is discoloured when it has
a yellowish or brownish taint. DPure white starch tends Lo
have a bluish look to the reflection of light, but is not

really blue.

When the starch is thoroughly dried it can be tested on
the wire by shaking it. It can also be tested by taking small
quantities of starch in hand, squecze it and after releasing
it, if it remains in a lump the starch is not dry, but if 1t
breaks into particles it is dry.

When the starch is dried it is shaken off from the wire
frames, bagged and taken away.

The racks have a tray .at the bottom to collect starch.
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