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SUMMARY
 

This report contains descriptive profiles of seven 

spec i f ic agr i -bus iness i nvestment opportunities i n the East

ern Caribbeon 'j ion. These descriptive profi les were pre
pared ais par't ot" an on-go i effort by the Caribbean Develop-. 

ment Bank (CDR) an,' the UISA IIRegional Developmunt Off'ice/ 

Car ibbean (RDO/C) to incre ase , jri-business investments itn 

the region. IIn particul r, it is envisiorned thait theso, projects 

will be pproprioate For Ioon Financing- from CDB Agr i-Business 

Developntri Fund, establ ished wi ;k the assistince of USAID 

Loon 007. 

The -eV(n project profi I es presented hec include agri

CUI.;ural imake iting-jprocessing, and service enter'p!'ises. All 

oF these pro.jects ,areS pr iaIte sctor or jo i lit p' ivate/.publ ic 

sector ventures. Two of the st.ven are Ioc,ited in St. Vincent 

and the rIIain i ng five proj ects Ire locakte'd ihi St. Lucia. The 

tota l estilnlatCd l o an fund inug rlqu iI'Ume nltS for al pi' ojects 

amount to EC$5.3 mi II ion (US$'2.0 mi 'lion). 

The next step to move these projects forward is i-or CDB 

management to decide if an in-depth project appraisal is appro

priate in light of CDB pol icy and the probability of project 

Success@
 

It is bel ieved that the proFi ;es presented here are 

sufficient to enable CDB to prudently make this decision.
 



A brief suImnarV of each project pro fi le is presented below. 

A. RIPE RANANA MARKETING 

The purpose of tli s proposed project is to ship, ripen, 

anld se I I w tois oF St.. Vi ncent bononas in Tr i n idad coch week 

oil a routine bosi-. This project requ ires relatively modest 

investment ii i'i \ed cap ical, od reoI at i vel y Ior e i nvestment. 

in inventor, capitol. The esti ,oted loan required is EC$300,000 

f'or I one ,e,l, period. 

B. ARROWROOT I NPIIS[RY R1[t1SIA1ION 

This is 0 proposo I to double the volume of arrowroot 

starch exported F',om St . Vincent within a Five year period. It 

proposes substdntial1 cl1rryes in the structure ond conduct of the 

industry, an1d will inwolve investment in both the physical infra

structuPe and o0Pjaniaronati developmer.,, . The estimoted loon 

reqluired is EC$,3, 000, 000 For o Fifteen yeor period. 

C. MULTI-LINE FOOD CANNERY 

This project 's purpose is to establ is o food canning oper

ation in St. Lucio with the copocity to produce 6,000 cons (10 

ounces eachI) Of processed Fruit juic es per doy. This operation 

wi I I enobl e 9ieote, ut i I i rtion of I ocal Fru its and wi II decrease 

the voI ume oF conned juices new imported to St. Lucio. The esti

mated loon required is EC$360,000 For o twelve year period. 

D. PORK MARKETING 

The purpose of this project is to increase the volume of 

nationally produced fresh pork meat in St. Lucia by at least I00 



within Five years, througjh a national pig producers' process

ing and mar;ketiin; cooperative. The estimated loan required is 

EC$650,OOO over a twelve year period. 

E. ANTtIIIRIPM PRODUCTION/MARKET ING 

iiiil,project in St. Lucia proposes to produce and export
 

lS6, O00 dozen/year anthur ium I ilies as cut-Flowers, within 

eight years. The estimated loan required is EC$190,OO0 for a 

five 	year period. 

F. 	SOILLESS CULTURE VEGETABLE PROLMJCTION
 

The purpose (1" this project is to increase the volume of
 

selected vejetablI es produced in St. Lucia by establ ishing 

special c hamnhe Ps to utiliz o r e ativeI' new cultivation method 

known as NFT or Nutr ent Film Techni quo. The estimated loan 

r'equ i red is EC$I,OOO,000 over a twelve y'ear period. 

G. FRUIT JUICE CANNERY 

The purpose of' this project is to establish a cannery in 

St. Luc i a to annual I y produce and market about 2 m i I I i on 10 oz. 

cans of Fruit juice, Fruit pieces, 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, 19SO
 

PROJECT: 
 RIPE BANANA MARKETING
 

LOCATION: ST. VINCENT
 

CLIENT: EASTERN CARIBBEAN AGENCIES, LIMITED
 

LOAN AMOUNT: EC$300,000
 

I. BACKGROUND 

The imnportance 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 

geared to the U.K. market. Weekly banana shipments to the U.K. 

are in excess of 2,500 M.T. and coconut For about EC$1.S million 

in sales. 

In contrast to this trade with the U.K. the marketing of 

bananas in the region is not well organi zed and the market
 

performance is poor. Notwithstandiig the proximity of several
 

non-banana producing CARICOM countries to their Windward Island
 

neighbouPs, the bananas ofFe.ed For sale 
are Frequently of poor
 

quality and prices are ielatively high. TIie demand for ripe
 

bananas in Barbados, Trinidad and the Leeward Islands 
is not 

known with certainty, but iF we can assume a per capita demand 

of 5.5 kgs/year (as it is in the U.K.) then at least 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. 



2. 
Banana trade between 

supply of qualI ity fruit. This atomistic 

the Windward and nearby population 

centers is conducted in the mair, by smalI volume traders; none 

of who. I1,,,V the facilities, e.g. ripening chambers, to provide 

" relI able wholesale 

structure oF the req ionla banana market is partially responsible 

For relatively poor quality/high prices bananas offered for sale 

in Barbados, Trinidad and other non-banana producing countries 

in the region. 

It is proposed that 
a banana ripening/wholesale business 

c-,n be profi tably establi ied in selected regional markets. Such 

a bus i nesS woU Id per Form essent i a I I y the same market i Fun.ct ions 

in the req ion that Geest Industries PerfForms For U.K.tile market, 

albeit on a much smaller scale. 

II. ORIGIN
 

The proposed venture described here to establish a wholesale 

banana trade between St. Vincent and Trinidad was conceived by 

Mi. Marcus DeFreitas, owner/manager oF Eastern Caribbean Agencies, 

Ltd. Basod on his experience of SuLccess1'tJu yV shipping and sell

ing seIected agriculIturalI commodities to the U.K. and North 

America over the past 7 years, Mr. DeFreiitas has gained a solid 

appreciation For relative price spreads and marketing margins of' 

produce traded in international markets. With this knowledge, 

Mr. DeFreitas has observed with growing interest the prices paid
 

for ripe bananas in Trinidad on the one 
hand, compared to the
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prices received by the St. Vincent Banana Growers Association on
 

the other hand. Upon further investigation, Mr. DeFreitas has 

determined to his satis faction, that boxed bananas can 
be
 

purchased From the SVBGA at prevai I ing pi'ices and profitably 

sold in ,riiidadafter al lowing for all cost associated with 

transport, ripening, storage and handl i ng. Moreover, Mr. De
 

Freitas bel ieves that by doing so the quality oF bananas available
 

i n Tr i n idad wou Id be improved at no increase i n preva iIing pr ices.
 

During a recent tr ip to St. Vincen by CDB Loan Offficers, 

Mr. DeFreitas discussed his plan and indicated his interest i.n 

securing loan ftinancing From CDB to begin banana marketing in the 

near luture. 

Ill. PROJECT DESCRIPTION
 

A. PURPOSE
 

The purpose of this project is to proFitably ship, ripen
 

and sell 50 tons of St. Vincent bananas in Trinidad each week on
 

a routine basis. In addition, a lesser volume of' other, agri

cultural commodities i.e. plantain, Figs, etc. will be success

fully exported From St. Vincent and sold in Trinidad.
 

B. PROJECT COMPONENTS
 

1. SUPPLY
 

Eastern Caribbean Agencies, Ltd. (ECA) intends to
 

purchase bananas from the SVBGA. 
 ECA will take del ivery of
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boxed fruit at the port in Kingstown, and will therefore not be 

engaged directly in any primary assembly, grading or packing 

functiions. ECA expects to pay at least as much as Geest does 

for simi lar qual ity frait. 

2. OCEAN TRANSPORT AND HAULAGE
 

The physical transfer oF bananas from the Kingstown 

docks to the storage facility in Triridad will be accomplished 

through the contracted scrices of an independent boat operator
 

and an established customs clearing agent in Trinidad. Mr. De
 

Freitas of ECA reports that he already has an ,.greement in 

principal with a boat owner to undertake the ocean transport. 

This boat owner is willing to modify the ship's hole to
 

accommodate the shipmnent oF bananas LInder optimum conditions.
 

Likewise, a customs agent in Trinidad has been identified who
 

will attend to all those functions required to take bananas 

from the Port-oF-Spain docks and deliver them to ECA Facil ities. 

Mr. DeFreitas estimates that ocean transport will cost about 

EC$4,000 per trip. Customs clearing and haulage is estimated 

EC$O.1O/lb, or about EC$10,O00 per week.
 

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 least three controlled atmospheric ripening
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chambers. In addition, a modest amount of equipment, including 

pallets, scales, dollies etc. will be required. Mr. DeFreitas 

estimates that leased space wil cost about EC$12,000 per month, 

and capital expenditure of about EC$SO,000 will be required to 

install the necessary Fac i!iti s and equipment to ripen and 

hand I e bananas. Recu-rrent operating cost of the facility, e.g. 

utilities, insurance, maintenance etc. are estimated at 

EC$5,OOO per month. 

4. WHOLESALE DISTRIBUTION 

According to Mr. DeFreitas, ECA will operate primari'ly 

as a wholesale banana depot ini Trinidad. Thus, it is expected 

that the principal clients will be larger supermarkets, whole

sale produce distributing Firms, and institutions. These Firms 

will buy and take del ivery of ripe bananas at the ECA warehouse, 

If cIi ents want ripe bananas del ivered to their stores, then 

ECA wi I hirc commercial Itrucking services and charge the cost 

directly e the buyer. 

C. PROJECT MANAGEMENT 

The marketing of ripe bananas would be one of several 

profit c.,,4ers in FC ,''s overall operations. Activities related 

to bananas pUr'iwe ri 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.
 



The operations in Trinidad will require the services of a
 

small ful I-time staff composed of a general manager, operations
 

supervisor, and Four labourers. It is proposed that other
 

services as required, e.g. accounting, bill ing, legal, equipment
 

repair etc., will be secured on a fee basis. The cost of
 

iucreased personnel and related expenses is estimated to be
 

EC$9,000 per month. 

IV. PROJECT COST AND RETURNS
 

Projected cost id returns for the banana ripening project 

for a five year period are presented in Table 1, with explanatory 

notes on the Fol lowing pages. These estimates show a positive 

cash return oF ECS9SO,500 at the end of the First year. 

All cost hove been increased in years 2 through 5 at a rate
 

of 10% per year, while revenue has been increased over the same
 

period by only 5% per year.
 

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 loan of EC$300,000 can be accom

plished in the first year.
 



TALE I 

COST AND REVENUE PROJECTIONS 

FOR RIPE BANANAS MARKETING 

(EC $ooo's) 

Years 

2 3 4 

1. CAPITAL ITEMS 

1.1 Facilities 

Renovation 100O 

2. OPERATING COST 

2.1 Salaries & Wages 

2.11 Supervisior, 

2.12 Labour 

2.2 Purchase of 
bananas 

2.3 Ocean Transport 

94.7 

13.5 

1820.0 

20S.0 

104.2 

14.9 

2002.0 

22S.S 

114.6 

16.3 

2202.0 

251.7 

126.1 

18.0 

2422.4 

276.8 

138.7 

19,8 

2664.7 

304.5 

2.4 

2.5 

Customs and 
haulage 

Rent 

520.0 

135.3 

572.0 

14S.6 

629.2 

163.7 

692.1 

180.1 

761.3 

19S.1 

2.5 

2.7 

Repair and 
maintenance 

Spoilage (15%) 

4.0 

273.0 

4.4 

300.3 

4.8 

330.3 

5.3 

363.4 
5.9 

399.7 



2.8 Utilities 


2.9 Misc. 


2.10 Sub-total 


2.11 Total annual 	cost 


3. REVENUE
 

3.1 Sales (000's 	Iks) 


3.2 	 Price (EC$ooo/000 

Ibs)
 

3.3 Gross Revenue
(EC$ooo 's) 


4. CASH FLOW
 

4.1 Income Less Cost
(3.3 - 2.i21) 

4.2 CUtnuLtative Cash
Flo,v., 


4.3 Finance Required 

5. SOURCE OF FINANCE 

5.1 Equ i ty 

5.2 Loon 

40.0 


10.0 


3113.5 


3213.5 


4420.0 


950.0 


4299.0 


980.5 


980.5 


339.9
 

39.9
 

300.0
 

44.0 


11.0 


3430.2 


3430.2 


4420.0 


997.5 


4409.0 


978.8 


1959.3 


4S.4 


12.1 


3773.1 


3773.1 


4420.0 


1047.4 


4629.5 


856.4 


2815.7 


53.2 5S.6 

15.3 14.6 

4150.7 4565.9 

4150.7 4565.9 

4420.0 4420.0 

1099-S 1154.S 

4S64.1 5104.2 

710.4 538.,3 

3526.1 4064.4 
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6 REPAYMENT SCHEDULE 

6.1 Interest 
 27.0
 

6.2 Princ;pal 300.0
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1. Facilities: 


2. Salaries & Wages: 


3. Price of Bananas: 


NOTES ON PROJECT COST 

The estimate of EC$100,O00 is not based 

on any firm quoeles. Tt;. i amount is judged 

to be adequate For establishing three 

ripen inj chambers and anc i 1 I ary handl ing 

equipment in Trinidad. Note that this 

is not building construction, but rather 

rctro-Fitting the Fixtures in a r qted 

Factory shel I. 

This budget item is For staff in Trinidad. 

The amount oF EC$94,700 is expected to 

support 5 Ful I-time staff and EC$13,500 

will be adequate For casual labour. These 

costs have been increased at 10% per year, 

compounded. 

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.
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4. Ocean Transport: Contracted ocean transport is estima

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 inflated at 10% per year. 

5. Customs and: 

Haulage 
This category of cost is to cover all 

services associated with clearing 

shipments in Trinidad and delivering 

bananas to the wholesale/ripening 

warehouse. This service will be 

contracted at an estimated cost of 

EC$0.I0 per pound. Projected cost.s 

are increased at 10, per year. 

6. Rent: Rented warehouse facilities in 

Trinidad are expected to cost about 

EC$11,300 per month (TT$10,000). Rent 

is costed at an increase of 10% per 

year, compounded. 

7. Repair & Main-: 
tenance : 

Annual cost estimated at 4% of total 

capital outlay, inflated at 10% per 

year. 



12. 

S. Spoilage: An allowance for spoilage is estimated at 

15% of the annual cost of bananas 

purchased. 

9. Utilities: Gross estimate of EC$40,00 per year, 

inflated at 10'% per year. Cooling equip

ment and fans wilI be principal energy 

requ irements. 

10 'Miscel laneous: An amount of EC$10,000 was arbitrarily 

assumed for miscell aneous supplies. 

11. Revenue: Gross revenues are based 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$O.SO/lb). 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 equal to 4 weeks 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. 
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14. 	 Repayment: Based on pi'ojected earnings, 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 ISSIES 

A. SUPPLY AGREEMENT 

The proposed project wi II. be dependent on the wil iingness 

of SVBGA to sell bananas. Moreover, the project is apparently 

going to compete with Geest Industries for "first qual ity" 

e\potabl - Given that GeestFruit. is Frequently not suppl ied 

witlh enouih bananas to theirFiII ship capacity, is it Iikely 

that the SVBGA (and other WI BAN members) wi II accommodate 

another buyer? What will be the reaction oF Geest to this
 

competitive action? 
These and other questions related to
 

assured supply will 
need to be settled.
 

B. OCEAN TRANSPORT 

The proposed 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 Trinidad is, oF course, precisely the
 

problem. Given the key role of 
ocean transport to the success
 

of this project the appraisal must 
include as detailed review
 

oF this element, and of the individuals involved, as it would 

if it were a part of the client'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
 



"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/week? 'What are 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 studies 

and analysis, that the assumptions put forward by ECA regarding 

its ability to capture a significant share oF the market are 

val id.
 

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 are high. 

Loan financing of a perishable product, transported across the 

high seas on an unscheduled carrier, is not the kind of business 

any banker is anxious to support as a client. The project 

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

policy.
 



ARI?OWROOT INDUSTRY RESUSCITATION
 

An
 

AGRI-BUSINESS PROJECT PROFILE
 

Prepared by:
 

William B. Baucom
 

Refugio I. Rochin
 

James C. Cornelius
 

E. Reginald Buckmire
 

For
 

THE U.S. AGENCY FOR INTERNATIONAL DEVELOPMENT
 

And
 

THE CARIBBEAN DEVELOPMENT BANK
 

March 1980
 

This document does not assume the approval
 

(nor imply such) of the United States
 
Agency for International Development, the
 
Caribbean Development Bank or any of their
 

officers.
 



DATE: 	 -.Irch 20, 1980 

PIROJECT' TITLE: Arrowroot Industry Resuscitation
 

LOCATION: 
 St. Vincent
 

CLIENT: 
 Arrowroot Industry Association
 

LOA11 A.IOUII : EC$3,000,000
 

I. 	 Background
 

The arrowroot industry in St. 
 Vincent is among the oldest commercial enter

prises in the state, aid indeed for a period prior to 1957 dominated the national 

econorV 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 shrinking markets abroad as substitutes have 

been developed for arrowroot starch. 

During, 	the past two decades, the balance between the quantity of arrowroot
 

starch 	produced and the quantity required by external markets has been poorly co

ordinated. Thus, this supply and demand imbalance resulted in a large buildup of 

unsold 	stocks in the 196 0'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 contribution to the
 

econonm of St. 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. 
Horeover, it is estimated that more than 1,000 individuals - or about 4/' 

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
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root cultivation as a cash crop.
 

It is ilk:portait to note that St. Vincent arrowroot starch is a unique com

modity in world murkets. Although modest amounts of arrowroot starch are produced 

ii Brazil, AuLtr_1ia, and China, the attributes of St. Vincent arrowroot enable 

butyers to dif'ferentiate it from all others. These superior attributes include
 

purity, viscosity, colour and pH - 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.
 

II. Current Situation 

The present estimates of arrowroot harvested in St. Vincent are around 750
 

acres, accoulted for by about 300 growers. With the exception of one 
 large estate, 

the typical arrowroot grower is thoughtto cultivate 1 to 3 acres. Almost all 

arrowroot in St. 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 persons, 
acting under a general manager, who in turn is res

ponsible to an eleven member Board of Directors. The AIA advances short-term pro
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duction credit to growers, conrrols directly or indirectly all factory operations, 

buvs all the starch produced, and arranges final sales in the U.S.A., U.K. and 

Canada. 

Exports of arrowroot starch for 1978/79 amounted to about 1,800,000 pounds 

valued at almost UYS34O0,000. This represents about a 155 increase in revenue from 

1977/78, when about 1.9 million pounds of starch was exported with a value of about 

US$72,000. 

III. Opportunities and Constraints 

According to the St. Vincent National Agricultural Plan (SINAP), 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 o,.er a 100,' increase over current production levels. This increase in 

volumie was determined to be reasonable given the apparent market demand and allo

cation of cL-ricultural 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 opportunities 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 SNAP are still valid, but certain constraints
 

will need to be specifically addressed if the implementation of SNAP is to move for

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

summarized below. 

A. E'xpan son of' Area Cultivated 

To achieve an annual production of 4.5 million pounds of starch, about 1,500 

acres of arrowroot must be cultivated and harvested. This represents about twice 

the current L'ea rel)orted 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 arrow!-ooL 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 'ind other production inputs - as well as an intensive promotion and tech

nical assistance programr, to encourage hundreds of small farmers to plant arrowroot. 

There is little evidence than any well planned promotion program cnd ancillary ser

vices are being aggressively 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 frquently cited problem regarding arrowroot production in St.
 

Vincent is the reported 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 said 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 this 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.
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C. Factory Processinr Capacity 

The facilities and hardware required to accomplish the extraction of starch 

in St. Vinceit are now in place to handle current production, and with the 

expected completion of the new factory at Owia there should be enough capacity to
 

pr cess 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. IRerarding reliability, since most of the factories are quite old, 

break dowvs frequently occur. This problem might be partially solved with a pro

gram- oC certain factory renovations and a schedule of preventative maintenance, 

coupled with a sufficient inventory of key spare-parts. The problem of access may 

require re-siting certain existing factories 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 rhizoces is about 22% by weight. Under optimal commercial conditions the 
.r eld of starh q!ihni bc i: the r,ne of IC6, to 18%. Current estimates in St. 

Vincent show 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 digging and initial 

processing. 
In St. Vincent, it is said that rhizomes are typically processed two
 

to three weeks after harvest, during which tiwe natural biological processes occur
 

which convert starch to sugars - and thereby reduce the starch yields.
 

Ano+her point of significant starch loss is said to occur during the
 

grinding process itself. 
 The key variable here seems 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.
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One of the m':it cost-effective and profitiable areas of action may well be the 

reduction of these losses. At current operating levels, each percentage point 

of starch yield increas;e would have a value of about LC271,00 - and this would 

be proportionately greater at higher levels of production. 

'Ihe key to reducing post-tiarv-st losses is dependent on a workable plan to 

better coordinute reaping activity with. fatory capacities, so that rhizomes are 

processed quickly after harvest. Current efforts in this area will need to be 

reviewed and modified as required. 

E. Other Constraints 

in adition to those areas mentioned above, it is likely that present 

activities in the areus of policy determination, operational manage...nt, and 

research will need to be modified to attain the levels of arrowroot production 

envisioned in SNAP. 

With regard to policy determination: to 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 

minds of farmers or industry managers - steps should be taken to remove any doubt; 

to the extent that farmers, industry officials, or civil servants are not sure of 

their responsibilities - then the policy decision makers should attetnc to assign 

definite responsibilities regarding, arrowroot production. 

The operational managers whose responsibility it is to i,.plement policies 

will need to have action plans and resources that are consistent with the scope of 

the policies. These plans will need to clearly define 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 immediate and medium term interest. Three such research areas might
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include. 

(1) Iechanically assisted harvesting. 

(2) Marketinn alternatives for bulk starch, and 

(3) Manufacturinj of value-added products, e.g. baby foods, 

pie-fillings and special diet preparations.
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IV. 	 The Froject Description 

The purpose of this project is to increase the volume of arrowroot starch 

exported fro:: St. Vince&it to 4,000,000 pounds (20,000 barrels) by the crop year 

1985/66. This repros t, 166,0 increase in export volmnes over the next 5 years. 

B. Outcomes
 

The project will accomplish the 'purpose by achieving the following outcomes:
 

(1) 	At least (50 acres of arrowroot now in production will be 

maintained and improved so that at least 20,000 pounds of 

rhizomes 	per acre will be harvested 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 	 1985/86 crop year, a'abor use coordination scheme will be 

established so that growers will be assured of an even flow 

of work at fair wag]es. 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 no risizortes are dug more than 3 

days before processing; and conversely, to ensure that
 

no unplanned idle factory capacity is caused by a lack
 

of rhizomes. 



9.
 

(4) Beginning in 19F1, one factory each year will be renovated/ 

re-sited or otherwise modified so that by 1985/86 crop 

year a reliable maximum daily capacity of 250,000 pounds 

of rhizomes (185 barrels of starch) will be available when 

required at the peak of the harvest season. In this way, 

all five e::izting factories will be up-graded as required 

by the end of the project. (Note: it is assumed that the rew 

Owia factory will require no modification during the life 

of this project). 

(5) 	By the beginning of the crop year 1985/86, the AIA will have
 

secured assembly anld transportation services that will
 

enable delivery of all rhizomes to a factory within 8 hours
 

after 	harvest. 

(6) 	Within two years after the project begins (1982/83) the AIA will 

establish a routine of farm visits so that each arrowroot 

grower is visited by an AIA field officer or other official 

no less than once each calendar quarter. Moreover, the AIA
 

will, through the employment of short-term staff if necessary,
 

visit every grower within a five day period prior to harvest.
 

(7) 	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. Inputs and Acotivities 

To ensure that the outcomes are achieved, the project will require the
 

following inputs anIjid resources.
 

1 
 tie id iero! , ti on 

It is assumed that arrowroot production agronomy is well known and the 

husbandry/inuts raquired to attain ha'vest yields of 20,000 pounds of rhizomes
 

per acre can be promoted. For 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
 

annual cost of maintaining an acre of arrowroot is about EC$500. Therefore, over 

the next five years approximately EC4100,000 per year will be required by farmers
 

wishing to establish new plantings of arrowroot. N.oreover, production cost of 

about EC$325,000 will be required the first year of the project to properly main

tain existing cultivations of arrowroot. Total annual production cost will
 

increase about EC. 50,000 per year as 100 additional acres are established each
 

year for five years.
 

Based on these cost assumptions and estimated increase in acres of arrow

root, it is proposed that a production credit fund of about EC0650,000 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 grower.
 

2. Labor Utilization Scheme
 

It is proposed that the AIA consider arranging for the coordinated harvesting
 

of arrowroot in St. Vincent. This activity would be accomplished by organizing har

vest work crews, 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
 



also be paid for roots on the basis ol weight as is now widely practiced. It
 

should be noted that the AIA would hire temporary labor on a piece-work 
basis
 

increase the number of permanent employees.
and would therefore not 


Thie A, . would most likely need to provide transport for the labor crews 

ant provide baskets,
from certain central locations to the assigned work sites; 


crews.
implements or other tools required by the 


There are several alternative organizational configurations that may 
be
 

For example, the AIA might choose
 appropriate to the situation in St. Vincent. 


crew chiefs who in turn would organize and pay the individual
 to deall with only 


On the other hand, the AIA could pay each individual for his work.
 
crew mombers. 


in any case, it is estimated that about 36,000 man-days of labor will 
be
 

required to harvest 1,250 acres of arrowroot yielding an average 
of 20,000 pounds
 

of roots per acre. rlhis is assuming that each worker can dig about 700 pounds
 

If an average price per "hundred weight" of roots
 per day (i.e. 10 "baskets"). 

amounts to 
is taken to be ECA4.00 (EC;2.80/basket)- EC$4.00 x 250,000 cwt. 


for harvest labour. Assuming an average worker can dig 700 pounds
EC$1,000,000 


average daily earning of EC$;!28.00 would be anticipated.
of roots per day, then an 

This is a 40" (o,8/day)increase over current rates reported to be paid.
 

fund of about

It is proposed therefore, that the A!A establish a labor cost 


a national basis. The advantages of
 
EC$1,000,000 to undertake this function on 


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.
 

http:EC$;!28.00
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(b) Growers will be relieved of the difficult task of finding
 

labor and competing with each other for the limited 

labor available. 

(c) 	Workers will be assured of a steady flow of work during
 

the harvest season, and be provided with ancillary
 

services (i.e. transport)"to enable them to achieve greater
 

productivity and therefore income.
 

3. Factory Capacity 

I-Then the tiew 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 should 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 average 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. Orgsanization T,jaemnit 

If the AIA is to take on increased responsibility regarding harvest activity, 

and is to achieve better coordination and control of' the volume of rhizomes into 

the factory system, then the field stafP of AIA will need to be seasonally increased. 

It is estimated that anual requirement will be equivalent to approximately 64 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. Researcl.
 

Duiing 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 riay not be reasonable to undertake research in all three 

areas simultaneously. Nevertheless, an annual allocation of LC$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 FINANCE 

A. Cost 

To implement the activities previously discussed to resuscitate the arrow

root industr'y in St. Vincent, an estimated investment of EC$3.0 million would 

be required ove., the five year life of the project. First year cost are estimated 

at EC$l.6 million, witi 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 EC$ 650,000
 

(2) Labor Utilization 1,000,000
 

(3) Factory Renovation 500,000
 

(h) Transportation Services 300,000 

(5) lanagement Expansion 50,000 

(6) Research Activities 500,000
 

Total EC$3,000,000
 

B. Revenue
 

The expansion in the area of harvested arrowroot from 750 acres to 1,250
 

acres should increase the gross revenue from starch sales current (1979/80) levels
 

of EC$2.2 million to EC$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 acre will increase by 10o 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
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thlan current ',ross revenue. 

C. LaI Financing ,ad Repayment 

Assumng an EC*3.0 million loan disbursed over a five year 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 41%' annually is com

poLuded and acided to the loan principal. - then the total outstanding loan princi

pal at the end of year five would anount to EC$3,1i92,4oo. 

'This outstanding principal could then be repaid over a ten year period in 

equal annual instalments of EC$41)4 ,020.47, assuming an interest rate of 4%. 

D. Scu:mary 

On the following pages the cost, returns, and loan servicing of this pro

posed project are summarized in Table 1 and accompanyingnotes. 

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

8%per year. Likewise, the estimated price of units sold have been increased at 

81 per year. Base unit costs and prices were taken from the most recent data 

available. 

Mhe 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$8,.9 million at the end of year 15, allowing for total operating cost and com

plete loan repayment.
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IV. Loan Repaynent 

1. Loan Disbursement: The projected figures assume EC$3.0 million
 

is disbursed over the first five years. The first years dis

bursement :- unting to EC$..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. Note that 

interest due in the first years has been included in
 

the principal waount 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$414,020 annually is shown, along with the amount applied 

to interest and the amount applied to principal. 



TABL I-' 
ST. V!:CEz: AR1:.R2,T ::DUsTRY ASSCc:ATION 

SU:-c.2Y OF ESTI.UWD COST A;D FEVENUE FOR 
ixr/c:DED STARCH FRODUCTIc 

YE,-RS 

1978 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 

1. OPERATING COST 
(Ec$ooo's) 

1.1 Cost cf Starch 
1.11 Cost of Roots 
1.12 Di,<ia' 
1.13 Transport (Field) 
1.16 zl 'anuni;
1.18; G riu1,;ijin1.15 Pranu,1;,t (Factor'y)1.16 i ul, i:i , Packiuij& Shipping 

1067.6 
533.8 
200.2 
50. 
520.816.o 
86.7 

1313.3 
656.6 
21,6.2 
6. 
63,).534.5 
114.9 

1597.0 1'2 7 . 5 
798.5 963.8 
29).L 36.,' 

9.ac-
3.312..1382.68919 5. 
-149.7 186.7 

230!1.6 
1152.3 
432.1 

91 
230.5 

2489.0 
12:..5 

L66.7 

1893.47.7 
243.9 

Inflated at 8% Per Year 

1.7 SUB-TOTAL 

1.2 Gner,] & A&lin
:t 1',L L i V[e 
( sC$0u0'a) 

1.3 Other Coats(I:c Cooo's3 ) 
1.31 Fort. Subsidy 
1.32 Research 
1.34 Factory Repair 

1.35 SUB-TOTAL 

1.4 TOTAL COST 
(EC$000's) 

124'.2 

222.2 

29.1 
34.4 
8.1 

71.6 

1578.8 

2431.7 

305.0 

39.3 
120.0 
110.0 

269.8 

3009.5 

3055.0 

339.4 

42.9 
120.0 
110.8 

273.7 

3668.1 

3737.8 

365.7 

L6.4 
120.0 

111.7 

278.1 

4431.6 

4585.8 

394.2 

50.1 
120.0 

'12.6 

282.7 

5292.7 

5571.4 6017.2 6498.6 

421i.9 458.9 1495.6 

54.1 58.4 
120.0 - 0 -3 

113.6 14.7 

287.7 73.1 78.9 

6284.0 6549.2 7073.1 

7018.5 

535.3 

85.3 

7639.1 

7579-9 8136.1 8841.3 

578.1 624.3 674.3 

Inflated at 8% Per Ye-r 

92.1 99.5 107.4 

5250.1 8910.2 9623.0 

9548.6 10312.5 11137.5 12025.5 

728.3 786.5 849.5 917.4 

116.1 125.3 135.4 146.2 

10393.0 11224.3 12122.4 13092.1 

-4 



YEA9S 

1978 1 2 3 5 6 7 8 9 10 11 12 13 1 15 

2. REVENUE 

2.1 Nonber of Acres 
(000's) 750 850 9j0 1050 1150 1250 1250 

2.2 Yield Per Acre 
(000's lbs.) 15.4 15.7 16.0 16.3 16.6 16.9 16.9 

2.3 Total Rhizomes 
(Million lbs.) 

2.4 Starch Yield Ratio 
(Percent) 

11.55 

13.0 

13.35 

13.0 

15.2 

14.0 

17.12 

15.0 

19.13 

15.5 

21.12 

16.0 

21.12 

16.0 

All Numbers Remain The 
S&,e as Year Five 

2.5.Starch Produced 
(000's lbs.) 1501.5 1734.3 2128.0 2567.3 2964.6 3388.0 3338.0 

2.6 Price of Starch 
(EC$ per lb.) 1.21 1.50 1.62 1.75 1.89 2.04 2.20 2.38 2.57 2.78 3.00 3.24 3.50 3.78 4.08 4.4, 

2.7 Gross; Revenue 
(EC$000's) 1828.1 2602.2 3447. 4 4492.8 5603.1 6911.5 7453.6 8063.4 8707.2 9418.6 10164.0 1,977.1 11858.0 12806.6 13823.0 1,)14!.1 

3. CASH FLOW 

3.1 Annual 

3.2 Cumulative 

249.3 (407.3) (220.7) 61.2 310.4 

(407.3) (628.0) (566.8) (256.4) 

627.5 904.4 

371.1 1275.5 

1026.3 

2301.8 

1068.2 

3370.0 

1168.5 

4538.5 

1253.9 

5792.4 

1354.2 

7146.6 

1465.0 1582.3 1700.6 

8611.6 10193.9 11894.5 

1849.0 

13743.5 



YEARS 

1978 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 

4.. LOAIN PEPA'.E'T(Ec$000, sT

4.1 Loan Amount 
Disbursed 1600.0 350.0 350.0 350.0 350.0 

4.2 P incipal 
C itstanding 
I Including 
Compounded 4% 
Interest Due) 

4.3 Interest Payment 

4.4. Principal Payment 

4.5 Total Peyment 

1664.0 2094.6 2542.3 3008.3 3492.4 3218.8 2932.78 2636.07 2327.49 2006.57 1672.81 1325.70 964.71 559.28 390.L5 

139.70 128.72 117.31 105.44 93.10 80.26 66.91 53.03 38.59 23.57 

274.32 285.30 296.71 308.58 320.92 333.76 347.11 360.99 375.43 393.45 

41!..02 414.02 414.02 414.02 414.02 414.02 414.02 414.02 414.02 414.2 
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JITES ON TitLE I 

I. Operating Cost 

A. Cost ,hr 9S7
 

All cost shown 
for 1978 are taken directly from audited financial state

ments of the AiA for that year.
 

B. Cost "c,. t,Years',r 

1. 	Cost o,' 2oots: is tne total estimated national production
 

multiplied by ECS.00 per 100 pounds. Note that this
 

cost 	 is for iuharvested roots. 

2. 	Digging: is the cost of labor for harvesting the roots, and 

is estimated by multiplying the projected national pro

duction by EC$ 14.00 per 100 pounds. 

3. Transport (Field): is the cost of hauling roots 
from field 

to factory, and is estimated by multiplying the projected 

national production by ECv-.50 per 100 pounds. 

h. Grinding: is the factory processinf required to extract crude 

dry starch. his cost is estimate5, by multiplying total 

projected starch production by EC030.00 per pound. 

5. Transport (Factcry): is the conc of moving crude starch from
 

factories to Kingsto ai wareouse, ad is estimated by 

multiplying projected starch production by LC';I.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 EC$5.00 per 100 

pounds.
 

http:LC';I.50
http:EC030.00
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7. 	 General & Administrative Expense: includes all salaries, supplies, 

and other cost of the AIA. This cost is estimated by: (1) inflating 

1978 cost by 81 per year; and (2) adding LC$10,000 each year over 

the first five years of the project. 

8. 	 Other Cost: includcr fertilizer subsidies, research activity, and 

factory rCair renovation.- These costs are estimated by: (1) 

inflating current expenses at 81 per year; (2) adding EC$120,0O0 

for research each year for five years; and (3) adding LC$100,000 

for major factory renovations each year for the first five years. 

9. 	 NOTE: All unit cost have been increased at a rate of 8' per year, 

compounded, for all years projected. 

II. 	 Revenue 

A. Revenue For 1978 

The gross revenue shown for 1978 is taken directly from audited financial 

C,the AlA. The price received per pound in 1978 is taken from other 

AIA records. All other figures shown- under revenue for 1978 are estimated. 

B. Revenue for i'rojectedi Years 

1. 	 ,umber of Acres: Current estimated area of arrowroot cultivated 

and harvested in St. 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,'00 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: Mhe proportion of starch rendered per unit 

of rhizomes processed is currently estimated at 135. Projected 

estimates assume a graciual increase in this proportion over 

the first years, so that ]V is achieved by year five, and sus

tained thereafter. 

It. 	 Starch Producel: 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$l.50 per pound. This reported price has been inflated 

at a rate of 8,o 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. 

III. 	 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
 

LOCATION: 	 ST. LUCIA
 

CLIENT: 
 SEXPO LIMITED
 

LOAN REQUIREMENT: EC$375,oo0
 

I. 	 BACKGROUND:
 

St. Lucia has no well established food canning industry.
 

Until very recently, food processing in general has been limited
 

to very s(1aIlI scale "kitchen operations" producing limited
 

volumes oF jams, jollies and Fruit syrups. About Four years ago,
 

the 	Ministry of Agriculture established the Agro-Lab facility to
 

experiment on 
a pilot basis with the processing and formulation
 

of certain food products. More recently, one private individial
 

has 	undertaken the establ ishment of 
a cannery that will reportedly 

concentrate on the canning of akee fruit and certain other fruit 

jtiices, as well as mango slices. This privote 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:
 

1. 	Limited market opportunities;
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Table I 

ESTIMATED ANNUAL PRODUCTION LEVELS
 

AND PROPORTION WASTED FOR SELECTED TROPICAL FRUIT, 
IN ST.LUCIA
 

(000's Ibs) 

Production by District and Est. Waste2/
 
Est imated 
Produc i on %C

Product 19791/ South Waste North Waste East Waste 

Long Mango 5429 225 79 
 719 35 4484 64
 

Graham Mango 564 
 NA NA 1444 73
 

Jul ie Man9 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 

I/ Data provided by St. Lucia Extension Service to Mr. Destang.
 

2/ Ministry of Agriculture and Trade.
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2. 	Relatively high cost of cans and packaging material;
 

3. 	Lack of ski Iled or experienced management;
 

4. 	Insecure source of an adequate and timely supply of
 

raw product; and
 

5. 	Relatively low cost oKi imported competing products.
 

All 	of these constraints to local canning operations have
 

been 	mitigated to some extent over the recent past. Increased
 

incomes in St. Lucia and the region translate into a greater
 

market demand For processed foods; the work accomplished by the
 

Agro-Lab has increased the practical knowledge and skills of
 

personnel; the assembly and flow of raw supplies has gradual ly
 

improved, helped by improved feeder roads and the efforts of the
 

Marketing Board; and inflation in metropolitan countries has
 

pushed the cost of imported canned foods steadily upward. Hence,
 

the opportunities to establish national canning operations have
 

become more feasible. Moreover, government policies have been
 

enacted to encourage investment in domestic industries through
 

certain tax incentives and low import duties on required equip

ment.
 

II. 	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,
 

he has a solid practical understanding of agriculture gained as
 

a young man and reinforced through his current management of an
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SO acre farm. Second, tle cl ient is attracted by the tax 

incentives offered by Government and the technical assistance 

available Fi'om the professionals at the Agro-Lab. The cI ient's 

principal business is construction, where he 
act- as a General
 

Contractor For both residential housing and comnerci3l buildings. 

A major portion of the technical design and cost calculations
 

described in the following section was 
accomplished with the
 

assis,,-onc 
 of the Agro-Lab Food Technologist, Mr. 
D.L. Destang. 

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

the CDB. 

Ill. PROJECT DESCRIPTION 

A. P11R POSE
 

The purpose of this project 
is to establish a multi-product
 

canning operation with the capacity to produce and market 
12.6
 

mill ion ounces of processed juices and Food product per year.
 

This volume of product is equivalent to about 
1.26 million I0
 

ounce cans per year or 
a volume of 6,000 cans per operative day.
 

The primary products wi II be fruit juices, which 
are
 

expected to account For 
at least 85%o of total output. The
 

remaining small proportion of final product will 
be comprised
 

of fruit chunks or vegetable paste, most Frequently based on
 

bulk imported stocks. 
 The projected volumes and proportion of
 

each product is listed below:
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PRODUCT 	 VOLUME 
 PROPORTION OF 
(ooofs of oz.) TOTAL OUTPUT 

* Orange Juice 	 1,312 10.4%
 

o Mango Juice 	 2,135 16.9%
 

* Grapefruit Juice 
 1,872 	 14.9%
 

* 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 18.53% 

Tota Is 
 12,600 	 100.0%
 

NOTE: 	 Other products include relatively small volume
 

of Paw-paw juice, soursop juice, passion fruit
 

juice, tomato paste, fruit cocktails, etc.
 

B. THE PROCESS
 

1. RAW MATERIAL SUPPLY & ASSEMBLY 

The proposed enterprise will secure the required raw
 

materials in three 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 successful ly supplied the Agro-Lab with required fruits 
over
 

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

trucker/assemblieps 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 adequately arranged theseusing methods. 

With regard to the volumes of raw material required, it is 

estimated that total abouta of 608,000 pounds per year will be
 

purchased From local farmers. 
*The volume of each fruit required 

is as Follows: 

POUNDS REQUIRED PROPORTION OF
FRUIT 
 PER YEAR 
 TOTAL REQUIREMENT
 

* Oranges 
 95,391 
 15.7%
 
o GrapeFruit 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%
 

* 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, annual
an 


cost of raw fruits is estimated to be EC$243,. 88.
 

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.
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3. TRANSFORMAT ION 

Since most of the product lines are juices, the trans

formation process will 
utilize a relatively simple and well
 

understood technology. Juice extraction will 
be accomplished
 

mechanical ly using electrically powered depulpers and blenders. 

The extracted juice is homogenized to attain a physically con

sistent Iiquid. Water, sugar, and certain stabi Iizers addedare 

to the liquid so 
that a uniform quality is attained. The juice
 

is heated and transferred to a holding tank, ready for canning.
 

The hot juice is then put into the can, 
 using a manual Iy operated 

Fillet, and can sealer. Finally, a semi-manual process is 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 s ite is reported to have adequate supp Ii es oF 

water and easy access to electrical and telephone services which 

are currently available in the community. 

2. THE BUILDINGS 

A suitable building will 
need to be constructed, enclosing

9 

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. 
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3. EQUIPMENT
 

The processing equipment as proposed is based on a plant
 

design recommended by a U.S. manufacturer (The Dixie Co.,) with 

certain modifications and additions recommended by the Agro-Lab 

Food technologist. Total equipment cost, including machinery,
 

utensi Is, work benches, 
 and chilling equipment is estimated to be 

about EC$190,O00. Most of this amount (95%) will require foreign
 

exchange, since only about EC$,000 of the required equipment is 

available local ly. 

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 year.
 

Estimated cost per unit 
is about EC$0.40 C.I.F. Therefore, an
 

annual expense For cans and Iids amounts 
 to EC$55S,500. However, 

it may be possible to reduce this cost iF the cans are purchased 

in "col lapsed" Fo[rm 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 each. 

b. LABELS AND CARTONS 

Labels and cartons are available From local manu

facturers. The estimated cost For 
labels is EC$0.iO each for an
 

annual requirement of 1.3S million. 
 Since each 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.
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c. SUGAR
 

The major additive to the juice products that will
 

require imported suppl ies 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 - secretary @ EC$500/month 6,000
 

1 - security officer @ EC$300/month 3,600
 

2 - drivers @ EC$450/month 10,800
 

20 - workers @ EC$250/month 60,00
 

Total EC$ 104,800
 

Plus 10% for workers' insurance & overhead 10,480
 

Total EC$ 115,280
 

In addition to paid personnel, it is expected that close and
 

frequent technical assistance will be provided by the Agro-Lab
 

staff, especial ly the senior 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.
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6. 	 UTILITIES AND OTHER SERVICES 

a., UTILITIES 

All required utilities are available to the plant. 

i. 	 Electricity required to power all machines 

(which total about 50 horsepower) and lighting is
 

estimated to amount to EC$11,600 per year.
 

ii. 	Gas required to provide heat for kettles is
 

estimated at 6,000 gal Ions per year at a total cost 

oF EC$12,900. 

i i i. Water consumption, from municipal sources, is 

estimated at 1 million gallons per year, costing. 

a total oF EC$,200. 

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

year.
 

v. 	 Insurance against Fire and natura I 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. 

b. TRANSPORT SERVICES 

Trucking services will be secured by either contractual 

arrangement or, by h ired dr i vers who w i I I assemb I e produce Foor the 

plant. In part i cI I ar', the cI i ent now has several trucks used i n 

his construction business that can be utilized for this project. 

The canning project is estimated t3 require the equiv-7lent of 10 

trips per week, each averaging 60 miles. Cost per trip-mile, 
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includinc driver, is estimated to be EC$] .50. Therefore, trans

portation services ore estimated at ECS900 per week or EC$46,800 

per year. 

D. TIHE MARKET 

The proposed cannery will -sell products ex-Factory. The 

primary cli ents will be the larger wholesale me;'chants, large 

hotels and salt'-service supermarkets. It is anticipated that the
 

total production con be sold in the domestic market. Import data
 

For 1977 and 1974 show an annual volume of Fruit juice imports in 

excess of 14 mill ion ounces of conned juice per year. The pro

posed output OF this project, targeted at 12.6 million ounces.per 

year, represents 90'A, of the recent imported volumes. 

IV. PROJECT COST, RETHIRNS AND FINANCIAL PLAN
 

Project cost and returns projections for a 12 year period
 

are summari ed in Tale 2. These est imates 
assume a maximum 

operatinj capacity oF 1.26 mil lion o=.10 cans of product per
 

year, which is attained in the 5th year of operations and
 

sustained thereafter. 

At the end oF year 12, the projections show a cumulative
 

net 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 /0, compounded annual ly.
 

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



TABLE 2 

1 CAPITAL ITEMS 

MULTI-LINE FOOD CANNERY -

ANNUAL PROJECTIONS OF COST 

(Yers ) 
1 2 3 4 5 6 

ST. 

AND 

7 

LUCIA 

RETURNS 

S 9 10 11 12 

1.1. Fixed Assets 

1.11 Land 3.0 

1.12 Site Work 3.0 

1.13 Buildings 89.6 

1.2 

1.21 

Equipment 

Machinery 138.9 

1.22 Tools and 
Hardware 17.6 

1.23 Fixtures 7.8 

1.24 

1.25 

Chilling Equip. 41.2 

Trucks 100.0 161.1 2S5.3 

1.3 Sub-total 401.1 161.1 185.3 



1 2 3 4 7 S i0 11 12. 

2. OPERATING COST 

2 -J Salaries & Wages 

2.11 Manager 

2.12 Supervisors 

2.13 Labour 

16.S 

27.6 

12.0 

1S.1 

29.S 

3S.9 

19.5 

32.2 

56.0 

21.2 

34.S 

6S.0 

22.S 

37.5 

S2.2 

24.7 

40.5 

SS,7 

26.6 

43.S 

95,S 

2S.S 

47.3 

103.5 

31.1 

51.1 

111.S 

33.6 

55.2 

120.7 

36.3 

50.6 

130.4 

39.2 

64.3 

140.S 

2.2 Processing Material 

2.21 R w Fruit 

2.22 Sugar 

2.23 Wate-

2.24 Other 

2.3 Cns 

2.32 Labels 

2.33 Cartons 

4S.6 

13.7 

.5 

3.5 

110.9 

27.7 

21.0 

157.6 

60.6 

1.5 

10.5 

359.2 

S9.7 

6S.0 

226.9 

87.2 

2.0 

14.0 

517.3 

129.2 

97.9 

274.6 

106.1 

2.2 

15.5 

62S.5 

156.9 

119.0 

331.4 

114.6 

2.2 

17.! 

754.2 

15S.6 

142.S 

357.9 

123.7 

2.4 

1S.S 

S14.3 

203.6 

154.2 

3S.6 

133.6 

2.6 

20.3 

S79.4 

219.9 

166.6 

417.5 

144.3 

2.S 

21. 9 

949.S 

237.5 

179.9 

450.9 

155.9 

3.0 

23.7 

1025.S 

256.5 

194.3 

4S6.9 

16S.3 

3.2 

25.6 

1107.8 

277.0 

209.3 

.525.9 

1S1.S 

3.5 

27.6 

1196.5 

299.2 

226.6 

567.0 

196.4 

3,S 

2j.5 

1292.2 

323.2 

244.7 

2.4 Utilities 

2.41 Elec. 

2.42 Gas 

2.43 Telephone 

2.3 

2.6 

1.2 

6.9 

7.3 

1.3 

9.2 

10.4 

1.4 

10.4 

11.7 

1.5 

11.6 

12.9 

1.6 

12.5 

13.9 

1.8 

13.5 

15.0 

1.9 

14.6 

16.2 

2.1 

15.S 

17.5 

2.2 

17.0 

18.9 

2.4 

1S.4 

20.5 

2.6 

19.9 

22.1 

2.S 



2.10 Sub-total 


3.1 Total Annual Cost
 
(1.3 Plus 2.10) 


4. REVENUE
 

4.1j 	 Output 

(ooo's of cans) 

4.2 Price
(EC$ooo's/ooo cans) 


4.3 	 Gross Revenue
 
(EC$ooo's) 


5. CASH FLO4 

5.1 Income Less Cost

(4.3 - 3.1) 


5.2 Cumulative Return 


5.3 Financt- Required 


6. SOURCE OF FINANCE
 

6.1 Equity 

6.2 Loan 


7. REPAYMLNT SCHEDULE 

7.1 Interest (EC$) 


7.2 Principal (EC$) 


1 

333.4 


734.5 


432 


1.2 


518.2 


(216.3) 


(216.3) 


567.8
 

192.8
 

375.0
 

2 

911.8 


911.8 


576 


1.3 


748.8 


(163.0) 


(379.3) 


3 

1296.2 


1296.2 


100S 


1.4 


1411.2 


115.0 


(264.3) 


40099 


29325 


4 

1563.2 


1563.2 


1134 


1.51 


1712.3 


149.1 


(115.2) 


37459 


31965 


5 

1846.5 


1846.5 


1260 


1.63 


2053.8 


207.3 


92.1 


34582 


34842 


6 

1991.9 


2153.0 


1260 


1.76 


2217.6 


64.6 


156.7 


31447 


37977 


7 

2149.4 


2119.4 


1260 


1.90 


2394.0 


244.6 


401.3 


28029 


41395 


8 

2319.3 


2319.3 


1260 


2.05 


2583.0 


263.7 


665.0 


24303 


45121 


9 


2502.9 


2502.9 


1260 


2.21 


2784.60 


281.7 


946.7 


20242 


49182 


10 


2700.1 


2700.1 


1260 


2.39 


3011.4 


311.3 


1258.0 


15816 


53608 


11 12
 

2913.9 3144.5
 

2913.9 3429.5
 

1260 1260
 

2.58 2.79
 

3250.8 3515.4
 

336.9 85.6
 

1594.9 1683.5
 

1099.1 5732
 

58433 63692
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NOTES ON COST AND RETURN PROJECTIONS
 

FOR MULTI-LINE FOOD CANNERY
 

1. 	Land: Proposed cannery site is currently owned
 

by the client, and fair value is estimated
 

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

2. 	Site-Work: Ground levelling, road entrance, drainage
 

and water connection estimated at EC$3,000,
 

3. Bui Iding: 	 Factory shell construction of about 2100 ft
2
 

in area is proposed. 	 Estimated cost/ft2 is
 

EC$42,70,
 

4. Machinery: 	 Basic cannery lay-out recommended by Dixie 

Co. costed in 1979 quotations plus shipping
 

From U.S.A. Thus, EC$133,93S is C.I.F.,
 

St. Lucia.
 

5. 	 Tools & Hardware: Includes pans, knives, buckets, and other 

processing tools. Price of EC$17,644 is 

C.I.F. St. Lucia. 

6. 	 Fixtures: These items include benches, tables, stools
 

and other associated fixtures (mostly from
 

local sources). Cost is currently estimated
 

at EC$7,S29.
 

7. 	 Chilling To be used for short period storage of 
Equipment fresh Fruit. Quotation from Griffen 

International Inc. EC$41,250.
 

8. 	Trucks: Two medium sized trucks, with bodies, to
 

collect raw product: EC$100,000 trucks are
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replaced every six years, at inflated 

pr ices. 

9. Salaries & Wages: At full production, the cannery will 

require about 27 persons 
employed; as fol lows: 

ful I-time 

1 

2 

1 
1 

2 

1 

20 

- General Manager EC$14JO/month 
- Skilled Operators So0/ 

- Sales Supervisor 700/ 
- Secretary/Rookeeper 500/ 

- Drivers 450/ 
- Watchman 300/ 
- Labourers (@ EC$10/day) 4000/ 

10. Processing: 

Cost of salaries and wages have been 
inflated at S% per year, compounded. 
All salaried employers are assumed to 
be employed From year 1, while labour 
has been costed in proportion to out
put during first years of operation. 

A total of 623,432 pounds of fresh fruit 

Material: is estimated to be required at full 

capacity. The volume purchased during 
the First Four years of operation has 
been proportionately reduced with 
expected output. The volumes of sugar 

purchased has similar ly been reduced 
during the first years of operation. 

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

compounded. 
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I ; . Packag ng 	 Cans, labels, and cartons 

are projected in direct proportion 

to output, plus 10'" for damaged 

items. Current cost quotations 

are: 

" Cans - EC$403/1000 
" Labels - 100/1000 

* Cartons - 2000/1000 

All these prices have been increased 

at 8% per year, compounded. 

12. Utilities: 	 Current prices inflated at 8%
 

'per year, compounded. Uti lity 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 year when factory at full
 

capacity. Current cost estimated 

at EC$ .75/mile, and inflated at 

8% per year. 

15. 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.
 

16. Miscellaneous: 	 Contingencies equal to 1% of
 

gross revenue. 
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17. Output: Assume full capacity of 1.2. million 

10 oz. cans of product. Start-up 

production estimated at: 20%, 60% 

80, and 90% For years I, 2, 3, and 

4 respectively. Further, 100% 
product on is assumed i n year 5 and 

thereafter. 

18. Selling Price: Current estimated selling price 

(wholesale) is EC$1.20 per can of 

product. This price has been increased 

8% per yeor compounded. 

19. Finance Required: Start-up cost estimated to be equal to 

total capital items (EC$401,000) plus 

amount equal to one-hale first yeap 

operating cost (EC$166,Soo), or 

EC$567.800. OF this amount, the client 

would provide EC$192,800 for land, 

site work, building and trucks. Loan 

financing of EC$375,000 would be needed 

for balance of cost. 

20. Repayment: 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 year 3, at an 

equal annual payment of EC$69,,424. 
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cartons are th~e Iargest operating expense, accounting for 58% 

of total oper'ating cost. 

V. ISSIIES
 

A. MANAGEMEN] & SUPERVISION 

The proposed cannirny proj6ct wi I I be an entirely new
 

buS iness venture Fo the c ient, and general Iy unre 
I ated to the 

experienc egja ined in his 
current successFul construction enter

prise. Moreover, the cl ient does not envision becoming 
less
 

involved in his construction business; rather, he will assume
 

the overal I management of the cannery in addition to 
his current
 

activity. Day-to-day supervision of cannery operations will be
 

accompl ished by a hired staff, 
including a general manager and 

two senior line technicians or supervisors.
 

Is it reasonable to assume that the cl ient 
can take on this
 

increased responsibility? Closely related to this 
issue is
 

another question OF the 
availabil ity of appropriately trained 

or ski IIed personnel to assume the day-to-day operational
 

positions cal led for 
in the project design. The CDB should
 

discuss these issues with the cl ient, 
and perhaps explore the
 

feasibility of 
including training experiences for key staff
 

members as 
part oF the project design and financial plan.
 

B. RAW MATERIAL 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
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material supply, the scattered nature of the supply 
across the
 

island col Is into question the problem of assembl ing the supply
 

in the rigKht time and place. 
 How wi II the raw material supply be 

coordinated and del ivered to tire plant?
 

The issue he'ree is what evidence is there to assume that more 

than 600,000 pounds of these various fruits 
are readily 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 more 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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AGRIiBUSIESS PROJECT PROFILE 

DATE: March 20, 1980 

PROJECT 7:TLE: Pork arketing 

LOCATION: St. Lucia
 

CLIENT: St. Lucia Pig Producers' Cooperative Society
 

LOAN REQUIPRED: EC$650,000
 

I. Backg~round
 

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
 

farmers as an incentive to increase national pig production.
 

Nevertheless, most pig producers point to several major constraints 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
 

rations in temperate climates. Secondly, pig producers point to the inadequate
 

structure and conduct of the present market for pigs and pork. 
The market is
 

highly fragmented, 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 uncertainty 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
 



inceased pig production would require under the present marketing structure.
 

Thirdly, pig producers in St. Lucia point to the administratively set price con

trols of pork as a disincentive to increased pig production. Control prices for
 

pork are said to be used by pig buyers as a reason to give unfairly low prices to
 

farmers, while some of these sane 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 because
 

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.
 

II. 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 provade an organized channel for promoting needed policy
 

changes.
 

The cooperative membership has agreed that its first efforts should be
 

directed toward improving the market structure for pigs. The 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 Agricultural Officer. In addition, the Senior Livestock 

Officer has actively participated in these discussions.
 

III. Project C, cri~tion 

A. Pur ro:e
 

The purpose of this project 
 is to increase the -:lyre of nationally produce 

fresh pork moat by at least 100o 
 within 5 :.-ays, through a national pig producers' 

processing and marketing cooperative. 

B. Project L ..... 

The mrJjor element of project strategy is to reduce the risks and uncertainty
 

of marketlnD 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 pigs. 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 purpose.
 

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 cyclc nf pigs, expected pig
 

production and resulting market volumes can be predicted by the co-op 5 uo 
6 months
 

in advance.
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2. Purr' .:e 'i .': r;,, 

The coocrat ;r.eL erform the functions of "farm-gate" purchase, assembly, 

and transport sf live Ii.:-s. This activity is of central irportance since pig 

producers currtrly are :'aced with considerable uncertainty regardin: farm level 

sales. It is er.._sioned that wit. pricr notification, the co-op will fix a 

definite daite, time and place "'i!ere far:.ers' pigs will be collected. The farmer 

will be given a receipt for his pigs and the co-op will then transport them to a 

central slaughtcr facility where the pigs are inspected, weighed, and a price per 

pound established. The farmer will then be issued a cheque in the amount of the 

total purchase price. This system of collection and payment is not unlike the 

procedures used in the banana industry. 

Wile rdIinmum base prices ::ay be established at the point of pick-up, so 

that the farm.er may know at least the -inimum price he will receive, it is of 

greater importance *o the farmer to know that a market buyer i insured. Thus, 

it is the comLfined function or service of physical collection, transport, and 

ultimate purchase that will reduce the farrmer's exposure to risk in marketing
 

that he now faces.
 

3. Slaunhterim: and Carcass Dressing 

The cooperative will also perform the function of pig slaughtering. This
 

function includes all those activities required to transform live pigs into
 

dressed warm carcasses. Currently, there is no slaughter facility exclusively
 

for pigs 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.
 

4. Butcherin,7 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
 



abii.... to iam.. -n-,ore the dusirable cuts, and therefore hi1 iner 

value cuts, so that a nore profitable pricing strategy can be enployed. Restau-

rants as-; hotels can be supplied with stai~ardized cuts of certain roast, chops, 

etc; while meat processors can be supplied with ha:as, bacon cuts and sausage 

meats; Laid iower incoze fazmilies can be supplied with less expensive trotters, 

shoulders, etc. 

5. Storae and '-istribution
 

The cooperative wll necessarily perform storege and wholesale distribution
 

functions. These functions will include chilling and freezing of pork, as 
well
 

as wrappinh aid 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~as-e facility. At present there is no well organized qhole

sale pork outlet in St. Lucia for local production, and this is partly responsible 

for the continuing dependence on imported pork supplies. It is believed that a
 

significant proportion of the current demand for pork 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 wholesa.e function of this project
 

is the final link in the chain of activities to piovide a more orderly and routine
 

marketing procedure for pigs and fresh pork in St. Lucia.
 

VI. Project 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 thereafter. 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 4. 
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'll cost for year 1 are based on current prices of pigs, which is put Ut 

EC$2.15/lb (live weight) and is substantially above current prices received by
 

farmers. Similarly, selling price of fresh pork projected in year i is EC$3.50/lb 

(wraipped aId :':ozen) which is W40 -above current price ceilings. For years 2 

throuIh 12, all prices paid 3nd received by the co-op have been increased at a 

compounded rate of 8, per ,'ear. 

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

paid, is EC$l,849,341 on an initial investment of EC$320,000; for a ratio of 5.78
 

to 1. 

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 moratoriun is given on loan repayment, with interest 

due being compounded and added to the principal amount due. 



TABLE 1 

PROJECTED COST AND RETURN FOP PIG/PORK MARWTTIG PROJECT 

(EC$O00's) 

YEARS 

1 2 3 5 8 9 i410 11 12 

1. CAPITAL ITEMS 

1.1 Fixed Assets 

1.11 Land 

1.12 Site Preparation 

i.13 Building 

2.0 

5.0 

70.0 

1.2 Equipment 

1.21 Office 

1.22 Trucks & Collection 

Equipment 

1.23 Slaui!_:tr i quipment 

1.24 Butcher Equipment 

1.25 Storage & Sales 

1.26 Miscellaneous 

15.0 

38.0 

4O.O 

4O.O 

95.0 

15.0 

51.7 75.9 

1.27 Sub-Total 320.0 51.7 75.9 



TABLE 1.(COIT'D) 

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

2. OPERATING COST 

2.1 Salaries & Waes 
2.11 Manager 

2.12 Supervisors 

2.13 Labor 

2.2 Purchase of Pigs 

2.3 Utilities 

24.0 

32.0 

15.0 

560.0 

5.0 

25.9 

34.6 

16.2 

907.2 

7.0 

28.0 

37.3 

30.8 

1959.5 

10.0 

30.2 

40.3 

50.4 

2821.8 

20.0 

32.6 

43.5 

54.4 

3809.1 

25.0 

35.3 

47.0 

58.8 

4114.2 

27.0 

38.1 

50.8 

63.5 

4443.3 

29.2 

41.1 

54.8 

68.6 

4798.8 

31.5 

4h.4 

59.2 

74.0 

5182.7 

34.0 

47.9 

63.9 

79.9 

5597.3 

36.7 

51.8 

6,).l 

86.4 

6045.1 

39.7 

55.9 

7L.6 

93.3 

6527.7 

42.8 

2.4 Transport Fuel & Maintenance 6.0 9.9 19.8 26.4 33.0 35.6 38.5 41.6 44.9 48.5 52.4 56.6 

2.5 Packa7inr 
2.51 Poly-wrap 

2.52 Cartons 

2.6 Repair & Maintenance 

2.7 Interest on Inventory Capital 

2.8 Miscellaneous Supplies 

1.0 

5.0 

9.6 

5.3 

5.6 

1.7 

8.3 

10.4 

8.6 

9.1 

3.6 

18.2 

11.2 

18.6 

19.6 

5.3 

26.6 

12.1 

26.7 

28.2 

7.1 

36.6 

13.1 

36.1 

38.1 

7.7 

39.5 

14.1 

38.9 

41.1 

- 8.3 

42.7 

15.3 

42.1 

44.4 

8.9 

46.1 

16.5 

45.4 

47.9 

9.7 

49.8 

17.8 

49.1 

51.8 

10.4 

53.8 

19.2 

53.0 

55.9 

11.3 

58.1 

20.7 

57.3 

60.4 

12.2 

62.7 

22.4 

61.9 

65.3 

2.9 Sub-Total 669.6 1038.9 2156.6 3088.0 4128.9 4459.2 4816.2 5201.2 5617.4 6066.5 6552.3 7076.4 



TABLE I (CO:;-') 

1 2 3 4 5 6 7 8 9 10 11 1? 
3. TOTAL ANNUAL COST 989.6 1038.9 2156.6 3088.0 4180.6 4459.2 4816.2 5201.2 5617.4 6142.4 6552.3 7076.4 

4. REEUUE 

4.1 Output (O00's ibs) 182.0 273.0 546.0 728.0 910.0 910.0 910.0 910.0 910.0 910.0 910.0 910.0 

4.2 Price (EC$000/O001bs) 3.5 3.78 4.o8 4.141 4.76 5.11, 5.55 5.99 6.48 6.99 7.56 8.16 

4.3 Gro:s Revenue (EC$000's) 637.0 1031.9 2227.7 3210.5 4331.6 4677.4 5050.5 5450.9 5896.8 6360.9 6879.6 7425.6 

5. CASP FLOW 

5.1 Income less Cost (5.3-4) (32.6) (7.0) 71.1 122.5 202.7 218.2 234.3 249.7 279.4 294.4 327.3 349.2 

5.2 Cumtluative Return (32.6) (39.6) 31.5 154.0 356.7 574.9 .809.2 1058.9 1338.3 1632.7 1960.0 2309.2 

5.3 Finance Required 
 669.8 .........
 

6. SOURCE OF FIr:AN1CE 

6.1 Equity 19.8 ........
 

6.2 Loan 
 650.0 .....-
 -.
 

7. REPAI71ENT SCEDULE 

7.1 Principal Due 708500 772265 
 841769 917528 847064 770258 686539 595286 
 495820 387401 
 269225 140405
 

7.2 Interest (EC$) 
 - - 82578 76236 69323 61789 53576 44624 34866 
 24230 12637
 

7.3 Principal (EC$) 
 - - 70464 76806 83719 91253 99466 
 108418 118176 
 128812 140405
 

7.4 Total Parment (EC$) - - 153042 153042 153042 153042 153042 153042 
 153042 153042 153042
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1. Fixed Assets: 


2. Equipment: 


3. 	Salaries and 

Wages:
 

4. 	Purchase of 

Pigs:
 

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 adequate. Total cost of
 

land, site preparation and building construction is
 

put at EC$77,000.
 

None of the costs shown for equipment are based on firm
 

price quotations. Among the most expensive items of
 

equipmcnt 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 EC$243,000. Note 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 output during the first years of operation. All 

salaries and wages are increased by 8% per year. 

An average weight of live pigs purchased is estimated to 

be 130 ibs, at EC$2.15 per lb, or EC$280 per animal. Pro

jected cost are simply the total number of r'igs, multiplied
 

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

compounded.
 



5. PackaCing: 


6. Repair and 

maintenance:
 

7. 	interest on 

inventory
 
capital: 


8. Misc. Supplies: 


9. Revenue: 


10. 	 Finance 

Required:
 

Poly-wrap material for meats is estimated to cost about 

ECY$.50/100 pounds. Cartons suitable for boxing frozen 

meats 	are estimated to cost about EC/$2.75 each. Assuming
 

each carton to hold about 100 pounds, the project will 

require about 9,100 at full capacity. Prices of packaging 

havebeen increased' at 8Z per year. 

These 	cost are estimated at 3/ of total capital items
 

annually, and increased at a rate of 8' per year. 

These 	projections assume that short farm financing will be
 

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. If this amount is borrowed at 10%
 

interest, then annual cost of interest is about EC$42,100.
 

Cost is estimated to amount to 1% of cost of pigs.
 

Output is estimated to be 91 lbs of pork per pig slaughtered.
 

Average price received i!s put at EC$3.50 per pound, and this
 

price is increased at 8% per year, compounded.
 

Projections assume initial finance required to cover all
 

capital items, plus an amount equivalent to 52% of first
 

year operating cost, or EC$320.000 plus EC$348.800 totalling
 

EC$669.800. Further, assume co-op members will invest
 

EC$400 each as equity and loan will finance the balance
 

required, or EC$650,000.
 

http:EC/$2.75


. iel r<nm.et 
Schedule: 

Projections assu:me three year 

with interest due beinC added 

mor:atorium on repaymct, 

to the principal at the 

rate of 91 per year, compounded. Thus, total principal 

due at the end of' year 14 -mounts to EC$t917,5.2. This 

amount is projected to be paid back over a 9 year period 

in equal annual instalments of EC$153,0h2. 
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V.
 
A. Pub!I- polic, of Pork Prices 

A key ass' m:ption of this project is that the current policy of adminis

tered price cciliLs on fresh p~ork produced in St. Lucia wi.l1 be modified. 

The first ch in this policy concerns, the willingness of the GOSL to allow 
maximu.i prices of pork to rise to levels significantly higher than the EC$2.50
 
currently allowed. 
 Secondly, it appears that some system of differential pork
 

prices, based on different cuts -d quality, must be put into effect 
so that
 

a more rational marketing strategy can be employed to serve the different mar

ket clients.
 

If a 
workable policy is to be established that will encourage increased
 
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 whom?"; and "what are the likely developmental
 
impacts (both positive and negative) of a nationally self-sufficient pork policy?".
 
In the final analysis, these 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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ofwel-offneJ3" of both the pig producers and pork consuners in St. Lucia. 

On the occasion of uidertaking this loan appraisal, the CDB should, as 

a first ste-, offer to assist the GCSL to accomplish the technical analysis of
 

alternative nutiional pi!/rork production policies. Indeed, a policy decision 

regarding future pork pricing policies is almost essential before a proper
 

project appraisai can be confidently accomplished.
 

B. inotitutional Carpacity
 

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. Uhile the
 

project operations will be accomplished under the direction of professional, full

time management team, there is still a question of how cohesive the co-op member

ship will be in the long-run. The success of the project, in large part, vill
 

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 policy 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
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already have freezer ca.acity? This is an issue because of the exceptionally 

high cost of freezer equipment and the associated 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 Iroject des

cription lack:s definition other than citing global consumption data. What is
 

the anticipated market relationship withl 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 operation 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. In
 

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 al average number of pigs saved per litter is assumed to be 7;
 

and further assume each sow would farrow twice per year, then about 720 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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I• BACKGROUND
 

The Anthurium Lily is a tropical flower which has an 

established and evidently 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 

export sales and overseas 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 at:thurium production in the Caribbean
 

(Jamaica) has given rise to optimism for a commercial scheme of
 

this flower in St. Lucia, utilizing proven growing technology.
 

A commercial anthurium Iily production and marketing oper

ation in St. Lucia would be expected to: 1) take advantage of a
 

growing export market thus generating foreign exchange; 2) employ
 

a local labour force; and 3) utilize a relatively low capital
 

technolomi to sitmulate the associated commerce.
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II. 	ORIGI N 

The idea of this anthurium Iily enterprise was the product 

of two p'iv't, bui nessi ,n an St. Lucia, speci ticolly Dr. Joseph 

Sessionl and Mi'. Aidon Floissoc. Di'. Session 111s hd direct 

prol'essioial ,\pt on'cil', with tihe antl uriurn production and export

ing indutisr\ ill Jaulica, and possesses the teclnological 

exptrtiso to support this tendeavour. Mr. Floi.ssac in addit ion 

to growing hananas and I vestock, is a busilessm1an with varied 

comminac ,l i it ei'-f st. 

Tileso busilessmen conceived and rorl iiatd tills project and 

apparently' p lan to approach the CDB fori Iquired Financing. 

III 	 PIROJECT 1DESOlR I i ON 

This pr oect , i II produce Hawai ioan Red AnthluriU1 I i Iies in 

St. Lucia ra' sale int overseas mai'ktts. Pro I 11i nary plans have 

been dra%,n tip proj oct i n9 a tol \ cap' span or opeiat i on, i'eachi n9 

iatui' tV ill rho sixth \ar with a 20 ac'e production base, capable 

o1 (3i,0w In11 anld markot I 9 maIulmiltll ol 1>0,000 dozen antihur iuns in 

the StIh year. 

- G'osS salIes (ini 19.0 nona11 1 l Figures) w ill expald from over 

EC 200,000 in thbe second y'ear of operat ion, to in excess of 

EC$3.4 m ill ion in tihe Sth yeal. A positive calsh flow (util'i ing 

Filnancing) has "eon proj ected for the entire 10 yeari life of the 

project. Cash Flow projections and assumptions are illustrated 



in the accoipanying tables provided by the entrepreneurs. 

To p, I'ohroiL! the invest:or's objections: thu early self-

Fulnds r'ducus the cashgeneration or" I"'V IV iin r\'n stnlOtm It 

OpCrdtilll ir'qC ir(.itWiit-, ortIhe 2rnterpri. . ]lre project is 

expected to bc a gnieur'ous Foreiglirxc'hronyu earnor', is low on 

enie'gy consumlptio l and gurrurt-- umpl Ioymeunt (30 employ'ees at 

peak opt,lrt ion; 1o Fui i t im), and revenue to the St. Lucian 

GOV ul' Inlnt. 

lhis aithuriur project is designed pr iriari ily around the 

production of thu cut Flower product. 

The pl nants ar'u to bu grown in a modified, enclosed environ

mrent where prodtrction conditions can be closely rnonitol'ed. The 

initial plants will he obta ined From a combination oF Dr. SessiOn's 

year'sown nItrrso'v' ard Jarmaican sources. The First blooms 

(Flowur's) would be ndr'kuted local ly, with su sequent crops oF 

dust ined For export markets i n the USgreater' oi tlume and qual ity 

and Europe. Exparsion oF production in subsequent year's will be 

to this enter-Facilitated thlr'ough a nursery operation internoal 

prise. 

FOB St. ideal ly
Tie prospective owners plan to rmar'ket Lucia, 

through joint ventures with wholesalers, thus reducing exposure 

to market uncerttainty. At the presejt tiim, there is some 

seasonal ity in the demand For anthuriums in thn world market, 
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with a peaIk in the winter months (November and Apri I) and a 

s lackeni rlj il the suirruer. 

Pt.- to thie nt p ear'ly of flowci.c ftd gnerat ion positive in 

tlr iS project, 'inonC i n11 'eqtrl 'crrents atre projected only in the 

First two yCd'r, at [C5I00,O00 and [C$90,CO00 respectively. Owners' 

equitv I'ineCifj is p rojUct ed onlty r'othe Fir'st year, at 

ECY30,000. Inclusion oF joint- venture with on ofF-shore market

inl9 Ii'm could Iurther incr'ease the airrount ot" internal equity 

and thus r educe loan Fi nanc ing requ irerients. 

An attractive Feature oF this proposal is the r elatively 

low dtependence upon Fixed capital investment. As a result, 

part icularly in latter year's, nearl:/ all costs are available 

in nature, such that production rmight be scaled up or down within 

foi r.I y brood ,-anges without odversely aFrect i FF inanci a I security. 

Only in the First two years do Fixed costs comprise a majority 

of expenditures, at 70Y and 63 respectively. Accordingly, the 

First two year's are crucial to the success oF the enterprise. A 

two year morator i um on p' i nc i pa I r epaymre nt i s proposed in the 

cash Flow Figures. 

IV. PROJECt COST AND RETURNS 

Projected project cost and returns for a 10 year period are 

presented in Table 1, and accompanyingnotes on the following 

pages. A positive cash flow is generated in all years. 



5. 

In yea' 10, a CuIIUl dtlVe net cash flow is projected at 

EC$13.4 milIion, Iro .. n initial investment of EC$220,000; or a 

ratio of 603.0 to 1. 



CAi2 FL..' P!,0J,1E T O 

YEAR 

ANNUAL PLANTI\G (ACRES) 

CIPMIILATIVG ACREAGE 

INCOE: 
EQU ITY 

DIRECTOR'S LOAN 

I 

I 

10,00 

23,033 

2 

I 

2 

......... 

3 

2 

4 

..... 

4 

4 

S 

6 

14 

c, 

2 

77 

20 

-

23 

9 

I 

23 

I 

I 
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CO M.%.IERICIAL LOANS 

SALE OF BLOOMS 

133,ooo 
-

, 

3 63 2 7 g r 2 3 7 
....... 
,360 I , l '3,71 2 ,I-W - 63 Z Q, Or .Ot .O 

APPLICATIONS 

SITE PREPARATION 

GREEN HOUSES 

PLANTS 

130,000 

6 

24,500 

2S,600 

201,,360 

623 

24,500 

2S,600 

27S,403 

1,20o 

49,003 

-

575,360 

2,400 

195,000 

-

1,150,720 

3,6o3 

147,003 

-

2,060.160 

3,603 

147,000 

-

3,0S9,500 

.... 

.... 

3,441,036 3,192,323 2,S21,120 

IRRIGATION 

EQUIPMENT 

HUSKS 

ELECTRICITY 

BUILDINGS 

TRANSPORT 

AGRICULTURAL CHEMICALS 

SECURITY 

6,700 

9w600 

6,000 

I,SOo 

2,000 

1,000 

1,200 

1,500 

1,950 

-

6,003 

1,600 

30,000 

30,000 

2,SOO 

500 

3,900 

-

12,000 

5,000 

-

-... 

5,200 

1,000 

12,600 

-

24,000 

5,600 

-

10,200 

2,000 

lS,903 

-

36,000 

9,000 

-

16,g00 

3,000 

IS,900 

17,2S0 

36,000 

15,003 

-

22,600 

3,000 

, 

-

-

-

15,000 

-

27,000 

-

-

-

15,000 

-

30,000 

27,000 

-

6,000 

15,000 

-

.-

26,50-

-

-

6,000 

15,000 

-

-

36,500 

-

C/Fwd. 
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PACKING MATERIALS - 6,600 13,900 2S, S00 57, 00 103,000 154,500 172,000 159,600 141,003 

REPAIRS & MAINTENANCE - 400 400 SOO 2,000 4,000 4,000 4,000 4,000 4,000 
LEGAL, INS., ACC, BANK CH. ETC. 5,000 6,000 S,000 12,000 12,0000 15,000 15,000 IS, o0 15,000 I,000 
SUPERVISION - 12,000 12,000 14,000 15,000 15,000 16,000 IS,ooo I1s,00 Is,000 
LABOUR 12,000 16,C'20 2s,oo 60,000 90,000 100,000 0,00 110,0o llo,o0o 110, 
RENTAL 5,000 J,000 5,000 5,000 5,000 5,000 5,000 5,000 5,0o0 5,000 
CONTINGENCIES (5) 5,300 8,600 7,100 13,00 20,790 25,270 16,325 19,SOO 17,950 17,000 

INTEREST (9.55) 11,400 19,950 19,950 13,300 6,650 - - - - -

LOAN REPAYMENT - - 7-,000 70,000 70,000 - - -

TOTAL EXPENDITURE 122,200 200,1,0 239, 50 372,500 513,240 530,650 353,325 415,300 377,050 357,500 
ANNUAL BALANCE 7,S00 1,260 3S,750 202,S60 637,4S0 1,529,510 2,736,175 3,025,200 2,S15,270 2,463,620 
NET CASH FLOW 7,S00 9,060 47,SIO 250,670 SSS,150 2,417,660 5,153,S35 S,179,035 10,994,305 13,457,925 



\Off5 0'. "A H fI 0,s PRO1i1C ION 

I. NI TY - 10,000 0r'dina,' sha,,es at p ,, .C. SI .00. 

2. LOANS - (a) Dirvctor's loon of [.C. $20,000.00. 

(b) It is pr-opoe d to seek i iho Iesal er s.ho wi II 

bh i nter.et e0 in ovni n, u p ards of 15% of 

equity and %,ho %i I I make it inte,'est bearing 

loan, to the businn.is. 

(c) Loan finonce for, the vest of the cash 

requiremment %,i I I be sought thr-ouh a 

firnncin i nstitution. 

3. SALE OF BLOOMS -

( ) D e-m'rin ft-i on, of Prodmiction (Export) 

Yea- I - I BI oom/PI ant - Local market 

2 - 6 Bloomm/Plant 

" 3 - 9 " " 

" 4 -10 " 

" 5 - 10 " 

" 6 - 9 " 
"P 7 - 3 " 

7 -6 " 

" 9 - I Bloom/Plant - Local market 

10 - 6 Blooms/Plant 

(b) E\portabl e Production (1000) 

Acres I I 2 4 6 6 Total Doz. 

YearI - - - - - - -

2 72 - - - - - 72 6 

3 108 72 - - - - ISO 15 

4 120 108 14 - - - 372 • 31 

5 120 120 21,. . - - 744 62 

6 JOS 120 240 4j2 432 - 1332 II 

7 96 108 240 4o 643 432 2004 167 

8 72 96 216 430 720 643 2232 186 

9 - 72 192 432 648 720 2064 172 

10 72 - 144 384 576 64S 1824 152 
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G~)cut rr IC, P'ur 

Minis 120/c a'tons - 7 CM - US32.00 -S3.20/do:. 

Smll 60/ " 10 CM - IJSS26.40 S.2S/doz. 

Medium 50/ " - 10/15 CM - [J-S2s. 50 56 . S,4/doz. 

Lorge 30/ " 15/20 - IiS$23. 10 59.24/doz.- Ci $ 

Extra Large 20/ " - 20 CM - 1S];$19.50 Si I116S/doz. 

(d) 	Or'nss S~n I es: 

Year 	I 

2 - EC $ 111,360 

3 - 278,400 

4 - 575,360 

5 - 1,150,720 

6 - 2,060,160 

" 7 - 3,0S9,500 

" 8 - ;,441,000 

" 	 9 - 3,192,320 

" 10 2,821,120 

(e) 	As.,ipt ion
 

I. Fir'st year's blooms oa'e not exportable and may 

be 	sold local ly, but such sales are limited and
 

are 	not included in the projection.
 

2. 	Income is based on an average bloom size of 10

15 	C'M.
 

3. 	 Replant every S years. 

4. 	 15,000 plants are accommodated per acre but 

production is based on 12,000 plants. 

4. Green Houses: 

Covered and enclosed with saran to give 73/S shade. 

Suppor,ts of oad - bearing tensioned heavy cable for 

supporting saran. Outer edges of wood to support the
 

enclosing saran.
 

5. 	 Plants: 

Variety - liawa iian Red lybr ids 

Source - Jamaica and local nursery plants produced 

in-house for expansion in third year and
 

onwards.
 

http:1S];$19.50
http:IJSS26.40
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I I micio-jet 

.:it 1200 per acre. 

Watcr suppI ied by streom on property. 

oitO)d to Iin-,tal with 360 covei'age 

7. 	 EQI PMENT: 

One Cl'indi(7 o :nscr'et aor Mnd ni-St bIo Wes. 

S. 	 BIl LOI NOS: 

Poticol ly a shel I with .- anitai'y block, store

roora ond r';t ce, ,ittaehed. like open Iel I wi I I 

b, mul tipurpose for' pdcko1Uj rg, asSefrbI ing, 

charqln, r'rcr'eatrion, dinin~j ,nd conference 

by 'hC use of portable p't-tiions. 

9. 	 RANSPORT: 

Vehicle adopted ror carryiny blooms to diIport 

,t 60- 700 1* tewlrer'ature. 

10. 	 ACR IClI RIIAL 

CIIIMICALS: Including, Neimat:icides, Insectitides, 

-u~riicides, Fertilizers, Acwr'cides, Calcium 

Oxide, troce clements. 

I I. 	 PAC KA(' I ( 

,Al,% 1AI topl er, sirwedded papr , diot hene,I1 	 Foot 

stoples, carrfborl'd cortons, I abeIs, sucateurs. 

1 2. 	 LA R01IIR: 

Petr',anent tr ained woe kforce oF 10 per-sons. 

Internmittent Iobom- of up to 30 persons. 



V. ISSII[S 

A. Pi oab IN tihe most outstIndI ilny i SSuC concern i ng th is 

proj Cit is t, IIt (Itut ion of SustI i lId market opportunities. More 

de Fi 1 i t, c i 11l'oi'Il t- i oil i s I-Cqu i{i etd Os to the Curl' ent VO I lCS 

demintlkt'td, ,nd lic II k Iv Inrc eCises in this delimiand. Moreover, it 

Would Ser',l pi'LUltli to est: i mtC tl pi'oprOItion of the market 

tiui'lrnd thot , Wtl I hd 'otltd f,for by t h production envisioned 

ill t- is proj t ( .l i ll is 100,000 dozell onr1II l IV in yew' six). 

liltL 'j . '' ,dppi' isO I coluliuli tt e shroulld assist the cl i ent to 

accoip I i sli m1orC i i-dethr1 assessmnltl: oF the1 antiui' i un market 

Ii addi i I oil, ilt, ul i ent shou Id to IIow-rip on the possi bi I ity of 

secul' i H d 'Put- hl0I C r 'kt: i n. agency as an equity partner and 

W1 supply oF Ieast portion thear'rarll0e i' I'ii cont'acts at a oF 

aint iCi pated production. 

B. Closely i'elated to the question oF iiarl.eCts, is the 

issue of re'e1 iabl e a Iir-cargo services out of St. Lucia on a 

regulaIr bas is. It is reported that the relatively sinall air

car (o space now ovailable to Eur'ope is Frcqu ently Filled to 

capacity upon ai1rrival, St. Lucia beiny an intermediate stop, 

and in ceneral cannot be Counted on with certainty. Moreover, 

it is reported that several businesses in St. Lucia (agricultural 

and maimuFactui' ring Fi'rins) 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 if air-cargo services are reliably provided. What evidence 

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

volumes required? 
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C. Th. proposed cl ient will be a new firm (now in the
 

process of beiny req istered), and therefore has no osset 
 other
 

than those described in the project. Since the 
 firm intends to 

rent 
land, there is no "First-class" security which the firm can 

put Forward as col latoral for the loan. In discussions with the 

principals of this proposed Firm, it was indicated that one of 

the i ndiV i dual s wou I d be wi I I i ng to offHer his own property as 

I ool secur i ty, Th is pr operty is apparently the same land upon 

Wiliclh the ait lhur i uM will be sited. The loan appraisal committee 

will need to evaluate this element of the loan proposal in light 

of standard bank pol icy. 
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AGR I -BISI NESS IRO,[CT PROFILE 

PAIL: MARCII 20, 1 SO 

PROJECT: SOILLESS CULTURE VEGETABLE PRODUCTION 

LOCAT ION: ST. LUCIA 

CLIENT: DENNERY FARMCO LIMITED 

LOAN RE JIIIIRED: EC$1,O00,O00
 

I * BACKGROUND 

The y'ear-'ound production of certain vegetables in St. Lucia 

is a r isky entC'prise. This is especilly true of the so called 

salad \'gt-ab ICs such as tomatoes, lettuce, cabbage, green onions, 

green peppers etc. ThereFore, For much oF the year local pro

duction of these v'e.ctabls is not available in sufficient 

quant ities and imports arc rcquired to satisfy the market demand. 

Imported vegetables are very costly and often of relatively poor 

qual ity. 

The volumes demanded in St. Lucia of these vegetables are 

relatively smal I 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 week 

accounted For by the hotel, restaurant and supermarket trade. 

Given the patterns oF weather and other field production problems, 

local farmers are unable to reliably supply even this small 

volume of demand for much oF the year. 

If this problem is to be overcome, then a different pro

duction technology will need to be employed. It is proposed that 

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



2. 
Nutr i ent Fi I m Techn i que. This technique offers protection from 

the rnechnic l dW',loe associated with driving rains. NFT also 

isolat:, Ht, crops 'rom s iil which has probluns oF dis.,se, 

sal init, and pooi di', li na.e . Cost Iv cultI iv.tion is avoided and
 

rapid "of'n-.li'otnd" c rea achieved.
,,crops i,.lily 

Oroi' i l 0 v eget bles by NFT is practiced in many parts of 

the 	vorld, inclu"ding the Caribbean. It is a capital intensive 

tecliolog'yj r 'qu i' ly, skilled man(agement 	 isalthough it reported 

to be less compl ex than traditional "Greenhouse" culture. This 

project proposes to estabi Ish a relatively sma II, i . e. less than 

two 	 acres, intensive vegetlb! e production unit using NFT. The 

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

II. 	 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 lease basis. Principal crops of 

this Farm are bananas, copra and mangoes. Dennery Farmco intends 

to become more diversified in crop production and is currently 

evaluating several 
vegetable crops under traditional Fieid

growing conditions. Certain difficulties related to poor 

drainage, diseases and weather patterns have convinced the manage

ment of Dennery Farmco that soil less growing techniques are 

appropriate for the production of selected vegetables such es 

tomatoes and lettuce. Of the alternative soilless technologies
 

available, NFT has been selected as the most 
appropriate.
 



The CI)B was ,'equesotd by the Minister of Agriculfure, 

Mr. P. Jsie, to e.\plore the teasibil ity of financing this 

project. Al I sul. t nt iyc di scuss ions, however, have been 

Conducted t,itb Mr. Pete:" Stone, Glloeral Mnager, arid Mr. Brian 

Crosby, Ilortic'li urist , both of Derinery F rmco Ltd. 

III. PROJECT iESCRI PTI ON
 

A. PIIRIP0SE
 

The iprpo- u ot" this project is to increase the vol ume of 

elected vocet('l4hIes produced in St. Lucia. In particular, -this 

project w i I I i ncr eso thc proport ion of vegetab I es so Id in 

St . Luc i a Strplp I i ed by I oc) I pr'oduct ion, wh i I e decreas i ng the 

proportion of imiported vegetable sales. 

B. C0MM1I ITIES 

The pror,ieCt proposes to concentrate on six vegetables as 

fo l ows: 

* Tomatoes - approximately 5,000 lb;/week 

* Lettuce - " 1, SOO heads/week 

" Cabbage -" 550 Ibs/%,.:,ek 

* Carrots - 230 lbs/week 

* Green Onions - " 230 Ibs/we _k 

* Green Beans - " 350 l bs/week 

C. PRODUCTION TECHNIQUES AND AREA
 

Production of tomatoes and lettuce will be accompl ished in
 

covered growing chambers utilizing Nutrient Film Technique. (See
 

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



under, drip irr i gat ion. The total product ion area is expected 

to use 79,200 sq.ft. distributed as follows: 

* 	 Tomatoes - 43,200 sq. Ft. 

(12 NFT jrowinq chiwnbers of 3,600 sq.ft. each) 

* 	 Lettuce - 7,200 sq.Ft. 

(2 NFT g,'owing chambers of 3,600 sq.ft. each) 

o 	 Cabbage - 7,200 sq. Ft. 

(12 	 sand-beds oF 600 sq.ft. each) 

* 	 Carrots - 7,200 sq. Ft.
 

(12 sand-beds of 600 sq. Ft. each)
 

o 	 Green Onions - 7,200 sq.Ft.
 

(12 sand-beds oF 600 sq. Ft. each)
 

o 	 Green Beans - 7,200 sq. Ft.
 

(12 sand-beds oF 600 sq. Ft. each)
 

D. MANAGEMENT 

The vegetable production project proposed here will consti

tute a major enterprise of Dennery Farmco Ltd. operations. Over

all responsibility will rest witl the resident general farm 

manager; and immediate production supervision will be attended 

by the resident Farm horticulturist. Each oF these individuals 

has more than 25 years of experience in managing tropical Farming 

operations. In addition to the resident management team,tlme 

technical services oF the Bookers-McConnel Firm are available to 

Dennery Farmco. Indeed, Bookers has actively assisted in the 

project design thus far and will continue to do so.
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E, PHASI NG 

There are several alternatives regarding the phasing of 

project impiemi,,l f in. Since the product ion units are modular, 

and to some r' if I(Cp en dent: 011e rom anot her, they Iend them

selves to i nci expons ion. TIMS, the project could be 

designod to begin with a Few units, and Cxpalnd as more on-site 

experience is qained. The client has not yet determined the 

design alternat ive with regard to impI erentat ion phas ing. 

However', Four different alternatives have been "costed-out", 

using different ilpl Lernentat ion assuLpt ions. Each oF these 

alternatives is pr'esented in the Following section, along with 

the explanat ory notes oF the client. 

F. PROJECT COST 

On the Fol lowing pages, cost and return projections For 

four alternative designs are presented. These calculations and 

notes were developed by the cl ient, and are reproduced here 

without modiFIcation. 



A. 

B. 

C. 


D. 

Alt:erng It-iivVs. 

6. 

D)ENNELY F'ARACO I[TED 

Noties on Projnuet:hion.(s for Soi..lless Cul.ture 

6 (1i.1:.Fery;e ali11 ivOs love boen calculated. 

Nq!ij('Iti i in J!o'1-r j; v(:hpC1 

An 18 l(o is Tile scale ialpiuni2 )ro0-{'t ('n>1'd, Cull covflar 

ioj('ut 1.- 10/ ,iv s- 1 3,h.( ]( .Q . I,2 isS, ror n: to
ivud 

; , . i i i W An Wo of ' t. . 12 ouh's are aCcn_ od 
,to" ig,1-l_ , n1 ' - - --, i i -0 I on the lonL'er 

(W1 (C)n1 MII f.,orL in O-r C' ; in be jI by, c)i] ILu; thne 

0 nzfliNv rowuj)iIp" Y's 1b o 1 0 an:d Oi1ttree are 
consi,O:d. Nz ,''-n loss horir<ti is $,2,582,200 at: year
 
12 for nn in i n - ._C.,t of $890,000 i.e. a ratio of
 
2.29 cn 1. 

NnioP' ' '.I,' 

This ii r_' ire 0 w rho e intiroduction of a full 
scale nit of( 1!. Liui-; ni iS. ma,;-0y be exoected in view of 
the 0i r M4, c 1 :r n lc'ss inteestC i s hifgher atW P:o 

$2, 841,0 , 1] 2 .WOI.oo of i.e.,O aniU2a 0'; _-,1 t $721,000 
a ratio of 3.9' no 1. 

iin r- n -. V-0. - , -;t- ,ne I 

Thi.s y, :.wv d:s for _ a i.ot icjoein as i.n alop.-:r lnive A butt cr:ops 

.,,,ro.:]-, w-;.1ick cla 141 :7 .ri:, v] ,<,c, c.e Croi,.Y.inn O n,-hers in, the 

2nd ialf (yr 2. i' ,nII cl '7will contist of 4i, 600 
sq.foOt . . a ' (.i0ich ly cld-Med a i2 be,ds each to 

cah 'e nn o10l Vrie beans. 1The reCtiurn fromoms ann 


SoIT . ne is lower2,.0 M aiI cj'ilj,, ' i f l l d(i e Lo thneiI) 

nM 10-Uo '-n WUJ '11M plan CrLown0. This 
alyer ni- " .. jvcs a ;,c L ',cn .'&,21-0 w' 5rt of y2,701,200 at 
year 12 for an initial inveswu~ent of $1,147,000 i.e. a ratio of 
2.36 t:o 1. 

N:'c;75 rot Qocilno1qnnW (~:-r 

Sliilar tO ai.,r.n.v- C 1uz wc,-u1 th1e pilot . ojeCt. In 
this instarnce 'the not retur:n less interest is lower at 
$2,308,000 due to rhe loss of income over the 12 years from the 
pilot project house. The invest;ien't is $951,000 but the ratio 
of yield to investme-,E is 2.42 to I. 

Su,-.Tiary of ratio of net re'nurns less interest to initial 
investment is below 
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Alternative A $2,582,200 =.,9 to 1 
B $2,61i,000 3.91 to 1 
C $2,01.200 :z 2.36 o 1 
D $2,30,=0 2 .42 :o I 

't is 	 su.es tc hL fururn is "ncosarily.ot the liostimporLint ('-o]la <W(1 valne of i:heLain FL various options ij,
tilS of c(M'ii Li."Hun 	 10Es <KiOv] ,O].f suffic.iency needs tobe con"Wirw .
 

2. 	 Capital Co s 
2.1. 	 Tie iiti.al ,osi:s have been based on uI to date 

quott-1i o ns:1n .I preLv_(\ riin C0:,s. 
C.)] ,1 S(L91)1.film 

"ear/ Ci INLi IM 

2. 2. el ', 	 r10f 1 in fr nurient 
i( s ,(' allo.d at 5 L'.nervals. Provisionfor -el:C nt of 33 of .;rowing equipment has been 

ma'(de pncoh yon

2.]3. 	 2 1 ,.i of 5% of 5f -,d culture equipment his been 
pricd for ach ycur, 

2.4. Costs hav, been inflated ac 10% compound interest per 

3. 	 Operati ng C2 ts 
3.1. 	 ",e ha\e 
Mn based on up to date ouotations pre

vailing 1abour 
rates and the best information
 
obtainable.
 

3.2. 	 Costs have been Lnflated at 10% per annum. 

3.3. 
 General charaes of the Company have been apportioned to
the project at 15% of 1980/81 estimates inflated at the 
standard 10%. 

4. 	 Yields 
These have .n con Qrvavively c... rom results oaedby growers using smilar techniques elsewhere and modified by
"in house" experience.
 

4.1. 	 Tioue 
 is 	 ex:poIC~cd to 
yi (eld 10 0o22es 
per aniu 1roi 2 crops i ,e. pprox 9 ls p)e-plant percrop. Co;mmercial results elsenre rs..e up to 
30 lbs per plant per crop and higher. Yield has been escalated at1 % 	compound per annum to allow for improved techniques
 
and varieties.
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4.2. 	 .Fo.llc e 10, 15c i h rd o yield 3,750 -2 lb 
heads p i h. O vir . ,:lts Now lih;]er wi/Lt per
head for a pi (,i( o1 21 da.s. 12 (crops per an 'n1 

4~.3. 7)i( 1i1 'NI KOO c toII' WIs of bI'.) yll (1(vored 
to - (] A c PA .in fro (oeach*.W 

,d V.1 I ,,n . . , .i- (a:- 2 1 p1,ant 

4.4. 	 Cavno'_ 12 ,0 sq ,,-. haLMot ( (1s will h'e devotecd to thb is 
crop :viioi< 2 crops par ha 1), rw h bed yieldig
500 15s p"r crop - an aoraoe wo!pht of approx I ozs per 
plan:. 

riILs 	 will4.5. 	 S-n> n -, Q2 6;00 nq t and >1 eac... yield 
2 crops pcr aimum w(l Ln.t o w bed ofwe ight. per 500
lbs per coop - pIp\OX 32 platS per lb. 

4;6. C,_,_ '! , s 12 5q f . 1 s will be vor ed 1:o600 (,5'be 
tVA nrop. 1 1)01) hod par ;VII0 arer c;ced, 

5. 	 Pricos C n: ,voy:aco : cic:s hv''.' e an: uIise'd for the
 
)asis of Mhe ojeJCLed inome. Sellik,; prices have bon - cs
calated at 9%:' D)er aninunvr i.e. 11% slower rise pr ainun than for 
Costs. 

5.1. -(.,zn 	 Aern,-e c*rr-nt wolesale price $1.S0 per lb. 

5.2. 	 Lettuce As for tomatoes. 

5.3. 	 C, 1ba-e Aver:' e currant wholesale price of %1.50 
per lb. 

5.4. 	 Carrots As for cabbage. 

5.5. 	 Snions As for cb:aiage. 

5.6. 	 ,Cr.::__<, ,s A,,c:-r:.." carent wholesale price of $1.00 
per lb. 

6. Mare-.t Cac4;v 	 The St. Icir ,arkcting Board is prepared to 
guaran:ee a wartet for 10 .-- s of tn';.-,s ;"r i:,oil. Th 
project d F,_Cot]ICti 00 a 1.._ 01 1:"-C . 7 ,-,,.. i n< -,,a1 indie 
relation to Current (:fd,a n,(1 }IV OV tie ,.A; 'ality : )rWMce
expected, there is a po'tencial for project .xpvi.sion within 
current demands. Demands are expected to rise w-ith the con
tinuing development of the tourist trade and the rise in the 
stand 	of living. 
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]n fo..itilo n mako ]ri)e' Cs "( Uf oids has boen obtained 

fromt. ,i.LaIthS ":lkeihti; Ard, The Dej<amtmu:nt of 

Statist1ics, Pon lss, Up! 0 "( a I] w.ol' raiC e s. 

\.d ;.;v];,;-n] y ubl is' d pol icy is 1o 
iUi;iwl e v,, : v lo pi",un ion ],L : i,;nion in producti on 

by Coin'10.i " is I I.I A 10to this PrOjoct 

7 	 .(;,'.'z-: ,.r - I' L 1 e ; (A.. 

n H'. n I n 11Imrp 

a)7n~ W :T n((1.t-i(of-Mc1 (1011qualitLy)rMp)::, ,.!, ce -Cilecuq Y(tr7 niL relabl sourc of 

3. 	 OtI-,r C Tee i's a-,7o.:beo; for experi-m&an.ifng in the 
auownh "" )roducion of/wide a--o of other crops such as 
imiO ns, I., uCe ] rbs c C' C 

14/3/80
 



DENNERY FAI.CO L.IMITED 

Soil less Culture Projections - AlternativeA (EC$ 000) 

1. CAPITAL 1TEM1S 
Total 1 2 3 4 5 6 7 8" 9 10 11 12 

1.1 
1.1.1 
1.1.2 
1.1.3 

Fixed Assets 
Land 
Site works 
Buildings 

92 
376 

92 
130 65 71 110 

1.2 
1.2.1 

1.2.2 

Eqi 11pment 
Nutrient 
film 
Sand 
Culture 

1097 100 483 32 36 39 43 47 52 57 63 69 76 

1.3 

1.3.1 

1.3.2 
1.3.3 

Ancillary 
Equ i pmcnt 
Mains connec
tion 
Water Supply 
Standby 
power 

28 
28 

33 

28 
28 

33 

SUB TOTAL 1654 100 794 32 36 39 43 112 123 57 63 69 186 

2 OPERATING COSTS 
2.1 Salaiies & Wages 
2.1.1 Supervisory 
.2.1.2 Labour 

-
4 

7 
35 

14) 
7 

2.2. 

2.3. 

2.4. 

Nutrients 

Pesticides 

Crop Establishment 

25 

9 

54 ) 
20 

3 
Escalated G 10% per annum 

C/F 4 76 161 

0 



Total 


B/F 	 4 

2.4.1 Seed 	 
2.4.2 Other 


Materials
 

2.5 Electricity 	 2 


2.6 Insurance 	 1 


2.7 Distribu
tion 

2.7.1 Packaging 	 

2.7.2 Transport 


2.8 Maintenance 	 1. 


2.9 Gencral
 
charges 	 180 

2.10 	 SUB TOTAL 8408 187 

2.11 	 TOTAL, ANNU-
Al. COSTS 10062 287 

3. REVENUE 
3.1 	 Produc

tion
 
(000 lbs) 4212 15 


3.2 	 Price per

000 lbs (EC$) 1800 


3.3 	 Gross Revenue
 
(EC$000) 13478 27 


Solless 

2 

76 

3 

3 


19 


5 


20 

33 

4 

198 

331 


1125 


204" 


1962 


400 


DENNERY 

Culture 

3 

161 
6 
6 

FAR"ICO LIMITED 

Projections - AlternativeA(EC$ 000) 

4 5 6 7 • 9 10 11 12 

42 

10 

39 

6 

218 

495 545 599 659 725 797 877 965 1061 1167 

527 531 638 702 837 920 934 1028 1130 1353 

385 

2139 

824 

388 

2331 

904 

391 

2541 

994 

394 

2770 

1091 

397 

3015 

1i99 

400 

3290 

1316 

404 

3587 

1449 

408 

3909 

1595 

412 

4261 

1756 

414 

4645 

1923 



DENNERY FAI MCO LIMITED 

Soilless CulLure Projectiono - AlternativA(EC$ 000) 

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

CASH FLOW 
4.1. Income less 

annual 
costs (3.3. 3416 

loss 2.11.) 
4 .2. Curnulative net 

return 
4.3 Finance 

Required !100 

(260) 

(260) 

300 

(725) 

(985) 

800 

297 

(688) 

323 

(365) 

356 

(9) 

389 

380 

362 

742 

396 

1138 

515 

1653 

567 

2220 

626 

2846 

570 

3416 

SOURCES OF FINANCE 

5.1. 

5.2 
Equity 

Loan 
Capital J1000 300 800 

6. REPAYMENT SCH
6.1 Interest 
6.2 Principal 

833-9 
1100 

31.5 73.5 115.5 
67.4 

108.4 
74.5 

100.6 
82.3 

92.0 
90.9 

82.4 
100.5 

71.9 
111.0 

60.2 
122.7 

47.3 
135.5 

33.1 
149.8 

17.4 
165.5 



DENNERY FARMHCO LIMITED 

Soil less Culture Projections - AlternativeB (EC$ 000) 

Total 2 4 6 7 8 9 10 1 i2 

1. CAPITAL ITEMS 
1.1. Fixed Assets 
1.1.1 Land 
1.1.2 
1.1.3 

Site Works 
Buildings 

84 
452 

84 
i18 59 65 100 110 

1.2. 
1.2.1 

1.2.2 

Eqiiipment 
Nutrient 
Film 
Sand 
Culture 

836 

-

439 

-

24 

-

26 29 32 35 39 43 47 52 57 63 

1.3 

1.3.1 

1.3.2 
1.3.3 

Ancillary 
Eqpt. 
Mains connec
tion 
water Supply 
Standby 
Pover 

25 
25 

30 

25 
25 

30 

SUB TOTAL 1502 721 24 26 29 32 94 104 43 47 52 157 173 

2. OPERIATING CCSTS 
2.1 Salaries & 

Wages 
2.1.1 Supervisory 
2.1.2 Labour 

6 
28 

13 
62 

2.2. Nutrients 20 44 

2.3. Pesticides 7 15 Inflated at 10% per annum 

2.4. Crop 
Escablish-nent 

C/F 61 134 



B/F 
2.4.1 Seed 

2.4.2 Other 

Materials 

Total 

DENNERY FAPICO LIMITED 
Soil less Culture Projections - Alternative3 (Ec$ 000) 

1 2 3 4 5 6 7 .8 
61 134 ) 
2 4 ) 

) 
2 4 ) 

9 10 11 

2.5 Electricity 15 33 

2.6 Insurance 4 8 

2.7 
2.7.1 
2.7.2 

2.8 

Distribution 
Packaging
Transport 

Maintenance 

183 

3 

366 ) 

6 

Inflated @ 10% per annum 

3. 

2.9 General 
Charges 

2.10 Sub Total 

2.11 Total Annu
al Costs 

Revenue 
3.1 Produc

8147 

9649 

90 

198 

919 

198 

429 

453 

472 

498 

519 

548 

571 

603 

628 

722 

691 

795 

760 

803 

-834 

881 

920 

972 

1012 

1169 

1113 

1286 

3.3 

tion (000 lbs)4252 

000 lb (EC$) 3096 

Gross 
Revenue 

177 

1800 

357 

1962 

359 

2139 

362 

2331 

365 

2541 

367 

2770 

370 

3019 

373 

3290 

376 

3587 

379 

3909 

382 

4261 

385 

4645 

(EC$ 000) 13166 319 700 768 844 927 1017 1117 1227 1349 1482 1628 1788 



DEINNERY FAIENCO LIMITED 
Soil less Culture Projections - Altcrnative& (EC$ 000) 

4. 'Cash Flow 

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

4.1 Income lessannual costs 

(3.3 less 
2.11 ) 

4.2. Cmulative 
n t return 

4.3 Finance 
Required 

3497 

800 

(600) 

(600) 

800 

247 

(353)* 

270 

(83) 

296 

213 

324 

517 

295 

812 

322 

1134 

424 

1558 

468 

2026 

510 

2536 

459 

2995 

502 

3497 

5. Sources of 
Finance 
5.1 Equity 
5.2 Loan Capital 

-
800 

-
800 

6. Rc.payment Sch6.1 Interest 
6.2 Principal 

530 
800 

42 
-

84 
-

840 
49.0 

78.9 
54.2 

73.2 
59.8 

66.9 
66.1 

59.9 
73.1 

52.3 
80.7 

43.8 
89.2 

34.4 
98.6 

24.1 
108.9 

12.6 
120.4 



0 
DENNERY "ARMCO LIMITED 

Soillcss Culture Projcctions - AlvernativeC(EC$ 000) 

Total 2 3 4 6 7 8 9 10 11 12 

CAPITAL IT.I.S 
1.1. Fixed Assets 
1.1.1 Land 
1.1.2 Site works 
1.1.3 Buildings 

92 
376 

92 
130 65 71 i10 

1.2 Equipment 
1.2.1 Nut rient 

Film 1097 
1.2.2 Sand Culture 414 

100 483 
220 

32 
12 

36 
13 

39 
15 

43 
16 

47 
18 

52 
20 

57 
21 

63 
24 

69 
26 -

76 
29 

1.3 Ancillary 
Equipment 

1.3.1 Mains Connec
tion 

1.3.2 Water Supply 
1.3.3 Standby 

power 

28 
28 

66 

28 
28 

66 

SUB TOTAL 2101 100 1047 44 49 54 59 130. 143 78 87 95 215 

2. OPEPATING COSTS 
2.1 Salaries & Wages 
2.1.1 Supervisory 
2.1.2 Labour 4 

8 
37 

15 ) 
8Z.. 

2.2 Nutrients 25 541 

2.3 Pesticides - 9 20 Escalate 10% compoumd per annum 

2.4 Crop 
Establishment 

C/F 4 79 171) 

0\ 



DENNERY FAI11CO .IMITED 

Total 1 

Soilless Culture PrOjCCtionS 

2 3 4 5 

- AlternatlveC(EC$ 000) 

6 7 9 10 1 12 

B/F 
2.4.1 Seed 
2.4.2 Other 

Mate-rials 

4 
-

-

79 
3 

3 

171 ) 
6 

6 

2.5 Electricity 2 21 47 

2.6 Insurance 1 5 11 

2.7 
2.7.1 

Distribution
Packigng 22 48 

2.7.2 Transport 3 6 ) Escalate 10% compotmd per annum 

2.8 

2.9 

Maintenance 

General 
c!harges 180 

49 

198 218 

)) 

2.10 SU3TOTAL 8845 187 338 522 574 632 695 764 841 925 1017 1i19 1231 

2,11 TOTAL AtU,;U-
AL COSiS 10946 287 1385 566 623 686 754 894 984 1003 1104 1214 16446 

REVENUE 
3.1 ri-aduc

tion(000 lbs) 4731 

3.2 Price per 
000 lbs (Ec$)3091 

3.3 Gross Pevenue(IC$000) 14622 

15 

1800 

27 

229 

1897 

434 

435 

2067 

899 

438 

2253 

987 

441 

2456 

1083 

444 

2677 

1189 

447 

2918 

1364 

450 

3181 

1431 

453 

3467 

1571 

456 

3779 

1723 

460 

4119 

1895 

463 

4490 

2079 

"--. 



Total 

DENNERY I:AI XCO 1.IITED 
Suilless Culture Projections - AltcrnativeC(ECI 

2 3 4 5 6 7 

000) 

8 9 10 11 12 
CASH 
4-1. 

4.2. 

4.3 

FLOW4 
Income loss 
ai iual 
costs (3.3.less 2.11.) 3678 
Cumulative net return 

Finance 
Required 1300 

(260) 

(260) 

300 

(951) 

(1211) 

1000 

333 

(878) 

-

364 

(514) 

-

397 

(117) 

-

435 

318 

-

410 

728 

-

447 

1175 

-

568 

1743 

619 

2362 

681 

3042 

633 

3675 

5. SOURCES OF FINANCE 

5.1. 
5.2 

Equity 
Loan 
Capital 

-

1300 

-

300 1000 

6. REPAYIENf SCH6.1 Interest 
6.2 Prii.cipal 

976.8 
1300 

31.5 
-

84.0 
-

136.5 
79.6 

128.1 
88.0 

118.9 
97.2 

108.7 
107.4 

97.4 
118.7 

84.9 
131.2 

71.1 
145.0 

55.9 
160.2 

39.1 
177.0 

20.5 
195.6 



DENNEl'Y FAJ MCO LIMITED 

Soillcss Culture Projections - AltcrnativcD(LC$ 000) 

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

CAPITAL ITEmS 
1.1. Fixed Assets 
1.1.1 Land 
1.1.2 Site works
1 1 3Buildings 

84 
452 

84 
118 59 65 100 110 

1.2 Equipment 
1.2.1 Nutrient 

Film 
1.2.2 Sand Culture 

886 
403 

439 
200 

4 26 
12 

29 
13 

32 
15 

35 
16 

39 
18 

43 
19 

47 
21 

52 
24 

57 
26 

63 
28 

1.3 Ancillary 
Equipment 

1.3.1 Mains Connec
tion 

1.3.2 Water Supply 
1.3.3 Standby 

power 

25 
25 

60 

25 
25 

60 

SUB TOTAL 1935 951 35 38 42 47 110 122 62 68 76 183 201 

2. OPEPATING COSTS 
2.1 Salaries & Wages 
2.1.1 Supervisory 
2.1.2 Labour 

6 
32 

13 ) 
70 

2.2 Nutrients 23 50 

2.3 

2.4 
Pesticides 

Crop) 
Establishment 

8 18]
24 CEscalated 10% per annum 

C/F 69 151 ) 



Total 


B/F2.6,.1 	 Seed) 
2.4.2 	Other
 

Materials 

2.5 	 Electricity 


2.6 	 Insurance 


2.7 	 Distribu-)
 
tion 

2.7.1 	Packaging 
2.7.2 	Transport 


2.8 	 Maintenance 


2.9 	 General
 
charges 


2.10 	 SU3 TOTAL 9372 


2.11 	 TOTAL ANNU-
AL COSTS 11307 

3. REVENUE
 
3.1 	 Produc

tion
 
(000 lbs) 4827 


3.2 	 Price per

000 lbs (EC$)299D 


3.3 	 Gross Revenue 
(EC$000). 14433 

1 

69 
.3 


3 

20 


5 


20 

3 


5 


90 


218 


1169 


202 


1740 


351 


Soilless 

2 

151 

-6 

43
 

10
 

44 ) 
6 ) 

1
 

198
 

475 


510 


407 


1897 


772 


Culture Projcctions - Altcrnative(EC$ 000) 

3 4 5 6 7 8 


Escalated 10% per annum
 

545 599 659 725 797 877 


583 641 706 835 919 939 


409 412 415 417 420 423 


2067 2253 2456 2677 2918 3181 


845" 928 1019 1116 1226 1346 


9 


965 


1033 


426 


3467 


1477 


10 


1061 


1137 


429 


3779 


1621 


11 12 

1167 1284
 

1350 1485
 

432 435
 

4119 4490
 

1779 1953
 

0o 



DLN ,ERY FAIL1CO 11MITED 

Suilless Culture Projections - Altcrnativc(EC$ 000) 

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

CASH 
4.1. 

4.2. 

4.3 

FLOW 
Inkcome less 
amnual 
costs (3.3. 3126 
loss 2.11.) 
Cumulative net 
return 
Finance 
Required 1000 

(818) 

(818) 

1000 

262 

(556) 

262 

(294) 

287 

(7) 

313 

306 

281 

587 

307 

894 

407 

1301 

444 

1745 

484 

2229 

429 

2658 

468 

3126 

SOURCES OF FINANCE 

5.1. 
5.2 

Equity 
Loan 
Capital 

-.. 

i000 1000 - -

. 

- -

REPAYMENT SCH 
6.1 Interest 
6.2 Principal 

818.1 50.5 
-

105 
-

105 
61.3 

98.6 
67.7 

91.5 
74.8 

83.6 
82.7 

74.9 
91.3 

65.3 
100.9 

54.7 
115.5 

43.0 
123.2 

30.1 
lit;.? 

15.8 
la5 

t 
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IV. I SSUES 

A. SECIHR ITY 

Denncr\ Forrmco Ltd. is essent i a I I y a farm management enter

prise t-hat: cno,'les in aqi'riCulturlI production using leaosed land 

and eqi pillunt. ThU tlanq ibl assets of this Firm are apparently 

very li ilited, ,and in any case not appropriate in kind or valuc 

to secure Iarqe loans. A major issue then will be the will ing

nOSS of a tl'ird pa0rty to secure the loan requested. It is 

possible that tihe covern ment oF St. Lucia (a major shareholder of 

Dennery Farmco Ltd.) may be willing to providc the required loan 

guarantee, although this possibility has not been explored with 

any Government offi c ia l 

B. DERIT/EQMITY RATIO
 

Dennery Farmco Ltd. is apparently not in a position to 

invest any capital in the proposed project at this time due to 

cash requirements in other farm enterprises. Thus, the CDB may 

be requested to extend 100'0 (or nea-ly 100%) loan financing for 

this project. The issue here 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 cl ient.
 

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 vegetable growers. While
 

this may be true, especially during certain seasons when local
 



23.
 

supplies are short, it seems that the project may compete 

directly with traditional producers during other seasons. The 

CDR should further evaluate the probable impact on the local 

market structure to determine the negative consequences, if any. 

D. SELECTED TEC[lNOLOGY 

The project proposed to utili=e a capital intensive and 

relatively new type of soilless culture technology. The need 

and appropri ateness o thi s technology in St. Luc i a (or the 

Caribbean) is an issue that cannot be ignored. While the client 

is convinced that NF is indeed appropr i te, 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 

lire early years of drvalrprert of outrr:,t fii er: rhrSe, Irelatively Jrrrrrstrevd. 
A steseri tIiorr Iry Cor )I:r (1LI23 ofIa,.rri;rrr mee.s! stjrn~r -. U.tj t in aShailuw L , r of I-rrtr ert: . ',Qsr r)ri ,i:tl LI'..r-.. r ,I, F'l r:.ty. hIoWCl.VCf.
The frt , Cuurt ol tie Sy tr r; . Sr.r,:.r.ec l..rr,a f I i, .,l r 195. 0 rj aNythe p5l.rnts fad615r yorr wit!- thid rtots, - Ue: ,. rFrZ bc..lrt''t.eerr 

tV.o r's,'r$ Of jJpllytre Se 1.cer t LIIrIl.; t r!it, S Ctt rj rtr iervctay-!.I 
at first aJp are f to he a vty CrorrQirnLt .,.d.l. ;rc: ,reL "'t 

v s. 
o'f -1 ..... theIh 


required fIh of sulut onr. but vrcus dJuc were more er:Cutituer V.lfr the 
transrtor orn I"',-flat trtlrr tittcs rIFA+ rrr.3 eut,.,,', t!rF 5,ystem
gairrd .;rrrrt bIr fzeo1 prrresree U'drki,fuFFF'o-e?5 uFFI reS',,rF it .was 
so0,:r1U);)J:o t t; ;51 ('rn.eac. rO: Art [I1FF cF,;:lc -t.l.r< r rrtrreh
Culture vSusUtCriltry rrrrqjlr d to srritoert e I , 1(FW

nursecies r:;rt EeirrrrF:'rer-.: iiortreultr 


h c -atr VC-r. h , rFF:r,{. 

Stutihrs. A Ft.r:-trrr O.' P.rr y
wIS therefore sIt itu) the CicSsiiruS Cro;s rirrtseFCh t'FStitu: to c COOr{IltutresCarch drrevts'.sfry s Flece.n frorr nIary DIurtTrr.S ot thc histrprte. Clse 
CoIuboratior Is rnentain '.with the Sou,:h Eut ((c' errij Nu:rirer: Fi, StrJy Group
(Chimar; Mr. P. LoI,,ster). t:rs corr":starg of 9F0CIrrs anrri As0AS stiff, Urn, more 
recrrtly. ,ii a sizrr:rr Study Group brsed on the Lee Vall.y Exrerirmental Hurt, 
Culture Statrr. 

Three (rae freerr lny rfequcst ir rUCUrt yetirs f)r a rut.,r.tic qrride to ftie 
tUCizrrrrues of rurhirt rinr cu:. Fe . 1,: r s of IrI., 'olrr.. Paty fully Friec;atrrd the reved forr suc-i a guire. rut the rras,c ireforat:r Wsrs, U! tirlst Si,:,iIfy not 
avaidufle; reserch evtfbly prrr:esscs rCore slowly thol teclirrcri rriron._twrr ar.
 
teChilues v.ere chanring rapidly. We strI 
CJnnot Clare hveto arswe:s to all the 
questions ar;sirrq in rutrrent (im culture. Errouh is now kro..ni however, for a 
prelrnirniry prrlication to be prorULuCd.


The present I ilc J i $ bisa primarily on expeiln d of ;r ,'s.oFF 
 lFi ,rhouse 
tomatoes. tlrrrerrrjcthe Crop1Uwhrl fIS IeCe .Cr MUtot ,tterlorr inI the U.K. from
 
coirrrercial growers 
 tiefd rScarCF .orkershowuvcr. other t r 

alke. The Ij:lir.era lirle:s irnsoed,the type er spcng toof the gulr e s hould prove relentrif 

a wide range of crops.

iNutrient rim 
 culture has many advantaies over other s ,-stems of crop production.


In PrrticU:ar it 
 Fi,'es Crrrtroi of the toot eri,-rGrorrer.1, usrnrr modrlr aut,orlte. 
methods. ,atering is greatly simplified; it is iorI:g,r neesury to nhrke d,.y to-day
assessments of witer rri;.jirr~c-T'rfj and the tet OaS t-re1 Of C:irrJng bL;ckLd irri
gtor noztzles is criminated. Uniformity ot nutriernt su;;isy I ;sured, and nutrientConcertrato rs C);r be nlcrchd to the i.ayinr needs of tie cr01) tltrou rout its 
growth. Rfoot tenrlrcrature may be raised wrerever required, and suitable chemicals
for crop protection tray be dispersed uniformly at lov concentru.cns ttroighout
the system as necesa.ry. The crop is isolated from the unoerlying soil wrthall its
problems of disease. salinity, poor structure or drainage. The costly and Tre-con
suming tasks of regular soil sterilization and cultivation are thus avoided, and rapid 

5 
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'tUrl-round' of crops is readily achieved.On the basis of results obtained, particularly by CUttsmercal growers, nutrielit 
fi n Culture n ust now ire ri arded as a very prom ising altellOf tomato arid lettuce production under atrve to other systenlsglass. An iterim aplirar al of tre progress
ard prospects of nutrient film culture for crop production under g!asswas given byWinsor (1978). Highly successful resulls have been reported ty the ICl Plant Pro-lectian Division, Fernhurst (see Spcnstey, Wisor & Cooper, 1978), and also at theEfford Experimental Horticulture btarion. There are curently some 25 hectares 
(61 acres) of gllsshouse crops grown in nuttrent film im the Brjrrr Jdes, incldmlrrr17 ha of tomnatoes and 'i ha of lettuce, aid the.aioduction area curitiues to increase 
both at home and abro,,d. 

Nutrient film culture his still rot reached The peak of its developirent however,
and the system requires highly proficient technical maiagement. Tomato growerswishing to'try the technique for tire first tirmle would be wise to dcvuze only part )ftheir area to solution culture in the first season, thus gJiring experience withouttotal commitment of their resoarces. Very promising results hzasu been obtained
with other crops such as lettucestra'.,ooeres and s'. eet Peppers. Owing to problems 
of Ilsezse it is still too early to recommend tile techr.que for commercial production of cucumbers and carnations. This assessment could, however, change'
rapidly as our experience of using fungicides in the gullies increases. 

NUTRIENT FILM LAYOUT 
For thon, r a L5 . har w th 51e layout of a omterCial system for nutri

ent film cuiltoe tire bame. falurLs are as follo..52
 
(I crrr
a CtvLrnr1nt t.,k cnrt.i n:f;,:.it Solution
(d) a pu11 c,11ir dliwrs t,1 so161Lion to tIie up;cr ends oS rhe gllies (troughs)iJii) hiarlel ,gullies in wich the crop is gre 1Qa1j.n, on a slope cown which the 

CCu!i1,:rr solut'on tlr.,s
(iv) a cat,:hrrnrer ;,e, inlo .l,ch the gul'ies dischir;c 'u co:irtuct the solution 

back c tire cat hi;err t vr 
(v) i n rinri ani contro! systems to maintain overall nutrient conceilrations 

(s hst, , p0 arid witer uvcl. 
The general lyout is mlustraldco shrarticslly ,r F;j. 1, ;id the man features

of the C.t chn-ra tar,< aid its con:rol systen;s are sfho..'s in Fig. 2. Exviniples ofcommercial iitaliaiu s are sho'n irs Plues 1 and 2, and part ut a research initallaion at the Gilasshlouse Crops Research Institute is s en in Plate 3. 

inlet Tut~e 

X, Flow pipe 

Calrsmefi hne 

Pump 

Catcoiment tank 

Figure 1. The main tea turas at a nutrient film system. 
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The gulhrs, fade :)f stool 

blfLk plJstic, are s,4portlJ 
on galvn;ir, r.;snodiron 
The photojrip h., s tie 
upper ends of tl;e rv.., 
"hjere the nuitt,,nt soution 

enters via pairs of small-bore"" 

" 

\ 

' 

, 

\ 

-
1ro 

" 

; 

-

. 

-

' 
- -,' 

q 

.Injeionh lau-pfo t uAteSo ajn : 

m. /t-flo , it. D i c, to in C oejq tri/ton.;p. j ~M,u p, ;i............ . a",/t,.a l, ~Plate 3. Part of j syste" 

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

. .... "'.. . . . . - . .. , 

fil, cultore at tIt, Glsoou.se 
Cro;,s i.es'-ch Iivri to. 

No trie/it sohi/u/n it0/1 thu 
c1. r LIPs tfP/, lv--, r C7 

'u 
. *:, 

:-"' .. ..... ., 

" ,ac,"-s. 

. ..- .. ,. . ;~iNJ.,i jc tIio n 71;. ... Ir n .c n tsu..../,r i, n !of ,:th, y tat- "u,are jI)r nOf .7 h/thIa fosS tun. 
set in a trO//cil to sI,0oa rLjJY 

: ,np" i" 

tra-es i-, one or th.. 

.-'aresjioa.n in the 

' ., 

. .. 

:, l -

"A ' . 

.ytenis-. 

" 

.oewound 

• " "., .:, : !...S 

Plate 1. Young to-ato pnt r.,711auritflm sysemsowing the entry
of die nutr~ent solution through flexibile pipes at the upper end.s of the gullies. The 
gullies are of the pre-formed ty-pe, arranged in pairs between the heating pipes. 
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GULLIES 

Various forms of guflies (troughs) are il use. ranging from thoe mae up of 
plastic film 'on site' to pre fr iedrrr ducps ade up of 

Many nurseries have used 'whil on -bl.ck' pulyshene of 600-1000 gauge, pur0
chased in widths of -?O0in for tomatoes. The leaaicr cautieof polythene 
gves a smoother base fur even spi ead of Solution wh I the hiner mater a s, beirgcheaper, would normally be discarded rather than re used. Til sheeting islaid in 
raised and ultimately stapled Toether b'tl- .ee.
the plant s to form a cully of triangu-

larcross-section, The width of the base should be ebout 25C 280 mm for tomatoes,
and slightly wider (300 m) fur cucumbers. The ends of the gullj folded andare 
stapled tugether to complete the construction (Plate 4). The nutrient solution is 
usually introduced by a small flexible pipe (a 'pipette'), sumetimes provided in 
duplicate as a protection against blockage, at the top of the gullies (sea Plates I and 
2). 


. I• ,.. 

I 

" 
' -

f; 
" 
-
" " 

' J 

"-.erght;, 

4.". 

Plate 4. Gullies formed of 
. " whire-onblck Polythene 

sheeting, with the ends folded 
anid vu/nd. The metal tubing 

..... i.n. rs f Me e l -arrins.
: ,, horizontal wires for layering 
t.
heomato plan ts. 
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Plate 5. Pie fourmrej white-on bi. p/tic qul,.'rs
ri ,se wth a /o'redfto-nato crop. 

Alter rnate ly, a lire-ih,.eid l.;n of ri!y MaX,'bed u to:h... . of healsr.r 
gtg wvhite -Onlbick pl.-t~c arnd chlled tuo.e;ner at the Top .lirinionabie clipt
(see plate 5). 

Whete possible the lyuujt of thle gulliWS sh D, lJ Ill sii I~ as toTOie urulUJlong 
r'unIs;a sairr nli 20 djttd. e r 1,1l;lfs u Cotl . ix of rll IS SL \ l.l*,lot h-n cor n 
mesCIally IrICSe CiLUi .c tit.1 pr of li ,11,y ,1.Lr1 lls !O(tJ!rr nray arise.
AlteteI niati Iy it ri y be hilpful to IrlIlollce tfe r- ht CIU uslIIto till! A;ilJncs at2-3 p len ii,,t c, i ts ,1;ilj their i ii v-.,:fl tle op. th.% pfc.Clt h eer adpotd
~~byICI lait P':otlctIoi t,r~oFn~in 

sco . lheS. artz a is in th1ilforn1 tatIs It Is Lllneiaily being SilUded at
the Glasshouse Crops reearch hostlte. Thl, principe of cop podIcton m a thin
layer of lo.-,ngsolutiuo has also been extentel cormercacly. l'.vever to include 
shallow gullies formed in the slopiog concrete floo of t e liasihuus,. Thns concept
is particularly suitable for the lUuction of small plants at :luxe spacing (e.g.,
lettuce). ana allows the ofmovemelnt staffand rubber-tyred -ehicles Over thesurface during planting and harvesling. An illh:Crated duVScripton of tlhi system,
developed by Mr. L. 0ineman, was grven in a supplement to the Grower dated
February 24, 1977;see also the isua datad May 3,1979. 
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SLOPE AND FLOW RATE 

to 
As noted in the preceding section.the catchrnent the nutrient solutions flow down the gull.ettank under gravity, providing a shallow layer of moisture alou'dthe roots. i order to ensure good aeration it is important thiat 'iithe flow rates ShOLbe adequate and that the depth of tIre solution should not be excessive - preferablyless than 10 mn even when the root mat is well leveloped. .To ensure suitable conditions inilte rout zone it is necessary to provide sufficie,:

slope to give adeqrte movemient of solution alonig the gully. Since otzler factorssuch as width of gully, size of plant cn tairr. extent of root J veloujrlmen 
! and rateof supply of solution to the (jllies

precise disoaffuct the deptliof tIe solution layerrecommendation noon slope ca;; be given to rTicet ail Situatons. ingerrera oAshowever, a slole of I iir 75 aprpcars suitable for niost purposes, and slopes of Ics,than 1 irs 100 should be avoided. 

The evidence 
for tIhese recirmrriendatrciis canre partly tront. obse'vution andrgeneral experience and partly frontirecs tridls. Data obijr:d by Sicrrsley (Spensle,,.Winsor & Cooper, 197S) showed no significant d tfcicicu:s intirec ulati v yield

of tomatoes grow, at s!opis nf I in 25 an tslope was beneficial it 1W from ?.ljy Oni,'adal TreUsteep,to edly fluit piodoretrinori ,li). tI is Ia'i have be,:nto a higher terrTlierature rs.lh.r thJir 
dt 

to tlileUl Uie helf, tie I in 25 slope V'ysproVidec
by means of a raised platforini wheliics lie I 
in ol0 slo:uwas onltire soil surface. 
I1)additirr to providrng a sitalte oveial slolie. it Sin ,l airtntlh.t tire surfa:ebe carefully graded tto avoid locoatisrl reiron is of drtpsrs...-tioi. Ir pl;rinniig thelayout, adv-'rti,ge willof course be idken ot ny turrii su;. s iiI- tre gli,lrluseThe soil surfate slhrolcd be well colotriaL: 'L, irly, ni Pre',ol i;.s:rrntof the sirlace may become ,ecessary b'.neun co;lix or evc,n Idri' i ri'r irrg.sorie cases (Plate 4) a very uriforni slop tic,, , ' y ci iOf tire liucese. trc loorIn on1e sULh inrlance a scca:.,l ath;ji,, riy I a"iire, to tire IX.. in tiegullies Iscilitales the return floew to the calcrinrisl t'ink, sited etlhe Il.,'.e,, cornerof the glasshouse block. Air tailneratures tenJ to be lo.r dt sh britoiri ofslope, arid additional heatlii, pi 

the 
ipes may re rer4 illrd to overiconie tirls5S:obluil.AltiouIgh nutrient film cL itre on a curnmurcial scile at
soil surfaces, tIrnre 


fi:st rerer rn slopiir;
has recenisy e0Lrilrnl sd otiic'eit ini rri- $-'eit li uiij rirjgrrlatfor-rs and adltustbl starnd 

iron,are widely us-d 
(Piale 2).SUcir sy.tenis, tlir:c.=tl ir (;IvanrsedJin Jersey, for example, to sru,irrtpri. hene §ull.:.Pocketiof deeper solution due to poor lexlhtng or soil sellL'srLnt ,leerin'mnatedsystems. Furtherrnore. slopus of 1 rn 

by sucr
75 or I in 100 can readily be provided in glas.houses where grading tire soilwould be difficul. Acliustafle supports should be provided on both sides of tire double rus in order to e rsure maxrmin stailit,,.Care must be taken to prevent any cc"rden ate or spillate on the galvanised ironsurfaces of tie lItforrns from running back into the catchment system. sinc2 t iswould raise tire zinc concentraton and lanagu the plants.


A flow rate of 2 litres per minute per glly svouij normal'y be regarded as fully 
 daquate. Higher flow rates (>4 litres per minute) hae been sugoessed for long gu::I.es. provided that the slope is sufficient to ensure that thy solution rmains shal ow. 
12 

CAPILLARY MATTING 

With the isitrodctbor of -.uu, 'L[-bttu t ii e , icrit -. ,; at first t o.iuiesseiti. to stand 5the plurt 5il:s oin ci'il' ury iw,tinl1g across s a. utunsure. o oiliurnthe irot zuie. '11ic 11lti 
1s: lf,!j crul; fln,1 , t
curly 

1 
the
w-eks of ;rtallt Slice liue oft. A 

5 i)e 'by ; d'i'byu.li.] dplu.;.COU'dtire row of Solution. Oce the root ,ers l~ae.* Cr), csr..htsr: ",re ic'!,hchov;e',. there is n o;r ry i s, 
e ful ti :,; j


the roots ghio., ii t 
* S-


r rrr 1 ustof Vie ra Sy,il d',irlo;.tunrr1,1ilozi '.lhureits lIke: to tic' s . . ' 
ccorri;riornc, it . s later sui; isted t:l I uiurLr.n , men)t C m strip ofcapilary nuttrrr'j houlJ e plac- across Ir uly f Cru:lr Ccch ;rdcit Caiuit(.irrr.This ensu;d tht ro plarit dlriedloat in Zire ej:listjc of gro'rlh yet left ils: oftire root uncolviee. thus Cooilbnirr
- (00 a .tr1l wh e onhCjn.:,y.Sone giuien.iscrd sith ca;rrllcry mln, ,ers

entirely; its uie .5 riot eseitrul prvoarcd tirat,durio; tire -iy stapes of ro: de~orvit tire put, a. . ma -!atvraly ,itintIregullie, toensure ttrst a!lare kept moist by the fto; of oltsioI.Cases of hyo toxicity occurred during 5theearlyyears of nutrient film cult.re,attirouted to the u;e of unsuitable or contaminated capillary mating. Only provennon-physotoxic maotigs should be used. 
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T re cels now availifhle for coniuLtivly rieari enerris Jir of robLst pattern,
usually with icarbon Plectrooes set iII a platic matrix. SLJ cCIls reifLrre only mini-
til t1JialrtcrIJL. Two riinri tyjles are oviilctie tintj d dip cr11 suspeni d :ntie so!ution arid tie other a flow-type cell for iiicriolrtiG .ito a pipeliie. lr 'ie 

latter case a samnipling 
 'loi'is aed froi the d:l.-ej ',i Of te CirCUljtinjg 
pump;nthe nutrient Solution flovas'hiough the .iNdJc'Vi.tyel cfjrereturning toatI 

tire canchirnent tank. 

SiCe tile tlectcal conJuctiJty Ol a 51;1 solon!ir tis i ti:rrperatre it is
utual to irircire ternlieratic coirn.:.nt.io1 ii t, rrLP , ,ystril. Tire eanije 
change inscondnrrtivity swithternipveatire isUciri:iajV rhCii as aiout 2> p,i J-cqiee 
celltlladr,aid this factor evi.5 UScd *.iiesiepy forapp- Ia ,irate crnversron 
of rerimdlijS Irtrll 3iietenlpi:~itlure to Sseral priutr OriUCtiVt' 

les give aiiuirntijc corectioi to 250C. 


i ,l)e c ContrUl
•.hcrc1S, lir ;LIy iriarirumiierts of salinity 

in the U-K. atre coinuny refportel aSrnerIsLrJ at 200C.
 
It isriot eisy ti)jerncfisc CoiiCet 'rg s :Iir or
shrrty ,s unt fdli culture.
 

Since these will Vely ac crdJin t toit slsr lit i;fiuai, 
 tire Ou put rJidt!rlruahity

of tire water. Cirnr.tcid j:ouers -i sout t eror 
.ni .' ere te water ;S fairly
'hi',have ire iltly stjr:ed. v.h s, tng, rr 2550-3i";0 riqlt:us i11 tire early
 
stojcS of toriatu riroath. So qie
Onrorshave favor ,n still hisher sanlty stelCsir

the hope tirt growth vwllbe rusIrlciId irirl 
 the settir, of tlie first truss iipfrived.
 
tlhortir thisc0rrcei)t still tryrits verficitinni SOIVIilnt linercundrliUctivitis, 2000
25100 inlihos ir torrintocs aid 2t0O uimhri or lcss f,r lettuce swam prefera!)le in
rid sumimer, when trIaiapsidtion ratesair iqcr.
 

Since tie salinity of %va:,irs S
hs vrl wlt,'y in drnfioenit p,its of the
couritry, thisf.actorniust IC takel i,to jclit !icn.s-iisr thy.cntrultr. A us.
ful, crpirical. method for drlnrig 
 this l-s nc's aiitI rt tin IC riP;JltP'rotection 
Division F ht st; sri SI&rnsy ,,siS & Crir;,r. 1978. The ehrtrrcul conduct
ivityoi the saIler is firstm,,ss;rcd (iir . ',.-nntiJs 
 To this is added the 
coriductivrty
of a birainceJ solirton of plant nutrients su.ijlreiorplart gto.+.tl tis 
briIg talrir as 1500 ihlios. Tie riitr h ui issl stri thuIs n+ lbOgirho$.

In t1JLtC.. retile irea 
U

tr-"pl ' Cutar1tr u alinnurlts of rireals in 
excess of plant iuqr.ii;,r or%wtire :tie itc i(rSil-si il liei itriaci ratio of
rtrtrirt uptlke ty tine rtn;i a i u fCoitir i i t I . ,I ,Jr esult. 
EvJitils of orrs .hch s5rrictesicuerrriulat, iCticJuo I:cus iuem 'hard' .ater
sirppllo), su!phate (usually hlr tih fcrl;lizcr st;ppiis mo e tihrin tilectop requires).
together WitlrSOtrn ind c.l1ride (mainly derivcd from the valer supply)- Under 
thesecircUMstarrcetS the 'bJckgioui.o' cutn(uctiIty sill r-sc pro;rsia!y,and pro
po.tr'nate increases in the setting of the sailinty eon'troner i.;HLe necessary peri
odically in order to maintadn aJ.c(;Lte nutritit levls. ie the Curiductvcity
becomes unduly high for the crop, tIre rnijtiert sou:;or:,shoud tie d.a;r;rde'd and 
the tanks refilled. The salinity lesIs at w',hchsacr acticn Uecures justifid have 
not yet been establishedl w1,1thOaty degree of citarity. the dvcre e tecs Of salinity 
are progressive, and will very accoruing to crop. time of ynar and stage of growth.
As a provisional guide. however, conductivites in excess of 40C0-4,00 jmhos for 

16 


Ortorrto , 30(I0-3500 ,Ilhus f ir lettuce would seel cxcesii d,irig the surm1. 
Wt" iflilrs. When rei;'.iiil thle t1Jrs, thle towiater should be lIca i if rrrLes.tdry 
asuid tlhriat shLuck to the plan:ts. 

Aiit.)ujh srllrry oni;.J, :s :,'! rljiorair tile lUt Salt curccrritur .%iti corn
tijeracle cCjiison ard rnilJala;i:j the; par-e ii in ajliu., tie irJv;Jua:
nlutritsih.oknd Piniiujrc CILnIiiCil te'r,rer lVuJre *ratI .Su;%pstcd
 
that imao~crnutuicirts (%, P, K, Vg 
 and Zi);lrout !)c ct rtrsnircr a: 13-t4 clay irterils and that the 1r3cc eleiant should be m,-niiuicj at ]est onCe month. As

experience of the system increases, however, ;ess freq-ent sampling will undoubtedly 
suffice. 
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NUTRIENT CONCENTRATION 

Typical nutrient concentrationis recoinmenriicf by Stouirjhtoll (1969) for general
use in hydroponic systemrs include 100 300 rpiii ilroleni) aind 120250 pipnpotassirsr. The 'stdaiit i' Long Ashtoo rio, st i,ili:ion ,tt 1966) contains 

113H ppm nitrogn and IS o;wn jitSni)in. SuCh CCCc:cc:'t ILI:ios,whit. havepioved iighlisatisfactory for iitlihfitioiial sul,ton cultoiru. a;. far h gher thin 
thoseouijt td by rese .ch ,',iikcis usij1 iloe.sij nutrient sulutiors. Thus Asher 
and D-inne (1967) ropoir e ha of 14 pUit stiuccis testd, eight reached max
imuir yield in llor.srr C cillture at 0M ;iplin K arILJthe ieoindrinq six at 3.7 ppm K.
Sirmilarly, Cleiriiit er a,/ (1974) slio.vel that fijts could be ero.-.i satisiactorilyat rialiitaiol, CoriCeritttrlorits aS l-N as 0.1 t.O 3 r'ito 

The contrast Ietw.enC fiio.rr dii Static Syst :ss ISz is very 


l iO - a re ciculating syste'm. 

NtkiiigNutriest 
filirs culture, a re-crcula+iiig tj ss iiiII stt at Prit e;tiati£xs tyll;iiea! of statiCsystems,. flints i;Ipi-,i'it go '.' i ii.r lii ii'. .t suetiCri;Cr: rto; s but It 
renuir;fd to 5 stio.-ir %iie:,rti, wcjrcL;tr.. .tGl5i. %u- 'i ani h-o far theCorcetratlions ccu .tihoutbe r ,id rstrictii ,;r;''thianil YiC. 


Exleirrt:n ts it the 
0 CR1. ia'.e sioviit j,ricuiri.r growth nui yieli of toiritires 
diiferecd siqiifir:arisl 5 o the raiec 10-32 p;ir NO -- N & .sy 9conceitrations as Iew as 10 m;;i N .,id 20 lipi 

3 t78);1<. 
K J.i no: Tret!ICI e pratCeYI .,h

h owever, It SiCIriS JI sIi e:'to ..oi k . ltcuns !-dai' hil c 1'.rht ro s irnoier 
to ensure a re 
of 

nVueof rutt112lt ,-ethi th. ss n .Siie';rui+'C. iS .i.3 !jour tl;l useMote eoiicir'te l ot.uliotol irl U:t:irto er, orTi l:,e, of usri otc stress 

Uon she 
 iliir si ole ni etlri~:'icstr:oAs a ;sCia tjpjieto iutre.t ctiiC.otritia'is fr tu:iatu,,s. sorme d coT;iled
by ADAS oi, :i.e brsi o r sro ch c telc;iiiis and ux ere cci c rrir L.0a 
nurseries ;j;i3!cc,:n or Table 1. .hilst the rCCuJ enarJZous in Ta!:ile 1 provede a
uselul basis fri control of urn cot --incuntta:ons *n N FT. trrrt changes 
 will 
doubtl ss arise iII the i itit o f ftrzthe r ba;ch mt er rtot. I n ijrtcula r thereru di
is IS vet little ecperi...ta e.1i e c crccnl+g th-e" e ci ty reels or the trace
elenenits in nurit:nt fi;n coltur. The effi-tof hj,,u;ce;cs of zir+.require ftu.tler 
study, since :his Ctn'errt oltc:i'C1:-nU:J*,e. Occig to tre use of glv.ni:ed ironPin 13gin the nursery witur soyn. euc. i.hitssus for Ironcmncentratior will
ultitl¥ely ia.e to take :oe JcCoulIt toe chom:e of chclatnc agent, and current 
research at the G.C.R.I. suggests that Increased concentrations of iron are beneficial 
in the vegetative and early fruiting stages. 
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Table 1 

Element 

N0 3 -N 

P 


K 

Ca 

Fe 

kin 
Cu 

Zn 

B 
Mo 

Na 
C-

'From 'Nutrient 

Nutrient concentrations for tomatoes in nutrient filmculture' 

Concentration (mg/litre) 

Ilinimum Optlmum Maximum 

50 150-200 300 

20 50 200 
50 300-500 600 

125 150-300 400 
s "25 150 

1.5 3 6 

0.25 1 5 
0.01 0.1 1 

0.05 0.1 5 

01 0.2 2 
0.01 0.05 0.1 

- - 250 
400 

Film Technique: ADAS 1979 Blueprint for Tomatoes'. 
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NUTRIENT CONCENTRATES 

EARLY FORMULATIONS 
The nutrient solutions used during the earryyears of development of nutrientfilm culture were based cr published forirulations fnroilier hydroonic systems.Sirrce tomatoes wyere the IThr Crop srljdrej in ruhier;t IInIsl ilvver,tre ratio of 

potassium to niirogein was increasef inorlder to improe frLsit tualily. An exampleof an early fosrrulatiOn uscedat theGlaslshouse Crops; Reseuch hrrstizu:e was pub-
ished by Cooper (1975). Sepas:ate stock so:ut-ons ofca:curs rrtate potassiumnitrate, magriesrm suIrlhate,plc. ristntr lrp!:.s ,ire ar.d tie VurOls tracU eIlerients 

w r,e f ir st ps ir durr. T h e com ;ete n r t; ,,t 5so it ur . , isu sed,for p Ult gro .t h V,2astheir made up by ahisrg r1r 5e;:,s:d, voiumiaio1 crcrl S ku s:tror to a known 
VOlLJrirof ater. The nutrie nitrotcirItlra:oris s j.iciS;td (inrrsgfitre) were rtrotrqrr1201. potassium 332, pirosphorus 62 (esils additionilP frrm piophrlic acrdused foradjustment of pH), mau isiun 49. ci cium 168, iron 5.6 (aer raised to 12).manga ese 2.2, boron 0.32. copp 0065 aid , olyii:rsum 0.007. 

Table 2 

Solution I 

Solution II 

Nutrient solutions foirul,,[ed for use at Expurimental 
Horticulture Stations (19713 

2.5 kr c;icurn nitrate (hydrated) per 25 litres 

3.5 a- poassi. I,. -.e 

5.55inc urs, s .lrhat lEpsom Sails) 
250 g iron sequesrene (m y be reduced to halfratefrom 

2a0 onarst 
onward) 

A more dilute 'top ingup' s53li njt: hri the s :sr.urnphosphat omitted wasadded sursrrrrently .Ius,!er te eceical coiducicvty of the solution in thesystem fell to 2000 urnhos, i;! pho ;s)hrric sird as orted ten thepH rose to 
7.3

3,0i mnianea sulphate 

10ig tone aed 
2 uper sulphate 

FORMU LA T IONS FOR A UTOM A TED SYSTEMSTire automated systerrs of niutrient cotrol developed for commercial crop pro-
dfuction requ ire a sosrs, ,lhrt d ifferentahp o ch. Instead o f lidi g rreeaiurldvolsuIres of tire stock solution of erc, saltto a knuvi rs.airmeof water in the 
sysem rnixedstock s.Itons ar: prrri;sei ir JcOi rl , to the 5ttit§g of a sdirnitycortrollhr (see p.15). If all theCojrit owitis reitu'!J in the nutrient so:rnon weremixed tujtiler incosceetrlratd orriO, lro,-.rvef psec.jitato . of sparingly soluble 
salts such as Crcium tlusphrte or Cjlcruor sulrhate weoldOccur. Inorder to avoidthis, two separate plastic tak. are soimally rsel to hold the corcentrated stocksolutions.Or. such ank (Solutor I)is usuauly reserved for calcium nitrate and tieother (So:ution i1) fur most of the reaisrigrl iriagredlsssof the completenutrient solution. Addrtional nutrients (nirogen and phosphorus) are supplied as 

c i s , 

Solution Ill 

2.5 oinc sulphate.5gg zm csuoi hate "" 

0.5 grnnloiriur irolybdate 

Tfir ei ingredients (Solutron II) are dissoleed in 25 litres 
of a.cter 
A mi)tue of t:ite pa s iby vuume) of d.lutenitric acidwitr one part dilute phosproric acid. 

This solution is pr 1.parsdby putilg 22 lires of water into a25 lire conta re, addin 1.8 'ires of corcentrated irsIrc acidand mixiisg. Thrn add 0.6 litres of COnccntratcd phosphoricacid and m ix aa n. 
.As an example of such formulitaons, tIre concentrates recommended by ADASsoil scientists for evaluation at the Experimental Horticulture Sta tions during 1978are sho,,n in Table 2. A second formulation, adopted by ADAS for use in the Experimental Horticultural Stations during 1979. is shown in Tab;e 3. 
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as A and .5., as hoof~i pio~pfte ,I So~iti . I.I. SF iis u.tics solne bw4d1upOf 
phosphate fuirn jhacids used to cu;itrof ti.e pH. 

Formula D ;n Ta!ile 4 sup;li.es ih.sasp..t as a K,,"' Irs o of 2 0, the irc!'e.ie in 
les zciuss inr e sutaouir nitrasL 1 t Iis i'I;1!Lll a'.,' he*.. the Cafl~k.sr

be s aiv~tCuisr;fscd mi A. O~n~jisur of .SQt.155 ofaisui i.fi(tti 'nr phlotfphitv) at a K/f ratio of 2.0. as in o;J:, takE. llo.s a st11 further 
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As stalud previoi;sly the formulator s in Table 4 hI.e hser LGild primarily to 
il l t rt i e snrl,, o f th e w-a y s in wh ich t fe c nipos s lori of t0 1C llttrile rt c oUi seitI a es 
may be varied for ;)articular purposes. Orce croiping has started and analyses 

of tie SUILItorr beccin, availi L a s,quericc of chartpes will iutriaiffy be iriade to 
r a.taIri nutlicnt Ccl'cr.ltraolrs afsslio;stiate to the ctOu). The qgcarerl prticiplus 

turilaii as fol!fcws, however .s uch as posilbie of the K arid N' ai, Ic chr'd d as 
DO'assju;II nfze.le ce th:s a-2Zoidi;t, ujLe ,ccuniula;on of ions such us stlpihae or. 
in ars 'vvtr hird water, calim. Where the water supply is low in cacctu 
however, priortty Ii (jiven to maint ini 1 g adluquate calcut as calcinlrn iri te. 
Potassiur nitra:e is then included up to the limits set by N or K requirement, and 
potassium sulphate is introduced on;y if still further K is required. When in doubt. 
consult your local Horticultural Adisory Officer wih. in tutn, has access to ADAS 
Soil Scientists specislhsing in the formulation of nutriet colcentrates for hyduo
ponic .y stem s. 

For those not ,s .ihrto prepare their own stock solutions, various commercialnutrient formulaticns are available; advice on their use in relation to the local water
supply should be obtained from the manufacturers. 
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choice at present thus lies between pots made of paper, compressed peat or slatted 
plastic. SOLUTION HEAFING 

Vigorous strong-rooted varietiesTMV-resistant cultivars are preferred for nutrientare favoured; film culture. Moderncv. Sonato was used in muchresearch and development of the pastwork. though It has long b,'-:n 
nutrient 

cv. Sonatire has since proved popular. As 
rtahs.cf that icicis.iUtil rr;,ritjirt, of tIIfilm culture increases in importance under cer tin er lIsarices, ie 

lout lulr could.in years to come, plant breeders will hCficlh to Pirt org. ci Idoubtless produce ..cce, hwsn.'er,varieties particularly suited to growth tIre appiicatiori of iris concept has soiwi onlyin hydroponic systems. ilst eil s m.rlyTe o as'ociatedThe factors to be taken into account include not only TMV-resistance but also root-
lt Ill Oli..Uj:0Or i 5", betite, Art e.ri;pips tohvigour, susceptibility to iron and manganese deficiencies and resistance to disease. 

bored feat the.sokp a,:u bylits or carrol q104:tg etups ii.e ijentoqya[ vei li.teaarili.tg orueuolc 0t( iJo ,ile i lit loluie Ito I:it tol i 5... ti;j tOiL flii,:c, rsterr.swith a strictiy l t0Otziiiuitiitt zon1hesuch as rock,,uol or nutief't fiotn Cultule Offergreater ohp ttrio i ti ie : t!C usit. 
Ex lrlnct.{ts ot t',ehvItirj of sululins forinlitlr.n tin C-;-rlgiven coiflicirirg results Trials 

ha e lc.ten
it ilhe Gtav;f,,h ,se C:o;),Rec:iclh loli ,re(iliMg1978 sa;2ested that ;h,:'lg the solution to 23'C -i-s t,,pificalfor tomatl. s butthl the use olfih:bter t-itlieritlurts (2G

0 
-32,C) ;ue h'i:eitrioch if toi .ter ';atw Fortile s"VSrio the fa' thait the soiullu oI rite tertils to fillo, the airtCipef rale ,lilt 5 to CrloUte,afrt(;Ulae iWallfill init r tOizi.i.Threever. Coti lift.cs ,nilier s,.hch lt! .,c 

ie. fs . ei to h,ot the tiii l S iii,essen ti ,:. ui- .i, allyT i~ s. hi n to,ioiit plants ale firstS ett0 1 i Sue o litire telph!ttu e s In Vi eof ih siJllo1 lIraj tieseeral dIrt esilig air oi.nj to e-wVpe iii 
flr:i-, :hat f ut Srtutrod.cooliri Sirce air tentrlteul e rises tur, rj;-lily tianduring lllrniig surshiie, There 

solutiontertepthalurf 
could a;so s-ell be surne 

benefit from warming tire soJution early it if.e .(U~yStan.C-s Get.rlly. -.rt il.tlCe!ssiil r-!PiaCill 'ir ClrCeAT'n.tre titittiiot solulion Iicn sr t,furn of loriheatr seemrs essential;rfilirlg souii 
, tdir.k Cc'd a tet; "it-ito1 
 tie sut is s itoair ite-;)cratu irido 1 hJe risenLall 11 o ,,o,%il%-icormleclicl growers have

t h eflo r e iial o Cet;o 
tile rna trg!jsshouse hea ig 

itrd..a ;:a l e ss s teel atCZt'cJiltl1tl , n JoK , C 0te tO 
systcr aid consloll,t ittlrtiCCSta1t.aly.igations at e illVeSttire G lasshouse Crops Resvarcn Institute (&oinclude a study of the 

y G aaes,ul )ut L t! i: l)interactions between260C) root zorte temperature (20.and night air-thetrnostat settinjs lSu. 23 and
120 an 1600), ths eximvant ti 9 thepossibilties for energy saving by reducing the air temperature at night wvihilit main

as this 3re unhkely to lead 
taining the temperature of the roots. Techniques such
increased yields, but toit may be possible to maintain yields at reouced fuel costs. 
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risk frem these seed-borne pathogens, only the very best young plants should be 

set out in NF' gullies.Most cultivars of glasshouse crops grown today are genetically resistant to severalpathogens. Where plants lack resistance to virus iifectron they may be at riskbecause it is possible for virus particl:s from a diseased plant to be recirculated 
withir tre NFT system anti infect healthy plants via tne soots Al throltuh not proven 
experimentally, thiswas tlrhought to hove happened with cucumber mosaic virus in a 
crop of peppers in S.E. England.


A dist-ase of let ticecalled 
big ein is cosed by an unknown agent transmittvdby a small unicellular fungus, O/phidi brassicae. The ingis itself s:arcely damages the plant since each spoi darnrar;es only one cell, but big vein disease causeswinmte-grown lettuce to develop poorly. usuhy becuiming unsaleable. The fengjs
produces rinute spores similar to hose of Py (li'n Vir "' on release frons infeced
Cels, ise freely about in the seAoLtiun a faw minotes.fur 

The nuvel root enirininent ptovi(ildo by N'FT may mean ne.v or pieviouslyunrecorded diseoses beirg fJoiind. Co saluently, all disua-ad arid ailing plantsshouldbe examine( carefully. An exanrile of thisis a will of carnations caused by Phyrophth/ria erypti tgea, which at first sight scoind sinilar to thatcaused by Verricilliuml.
 

CONTROL OF ROOT DISEASE IN NFT 
No funjiciivs haveaeen peoduied secifeically fur NtFT. arr most of those petenly availble have beiri tmide for rise oi he aerr a liart of plants. Leaves, shoots

and branches are coverci sifr a thick i:ite!e or bIlk .111111;CVe'lS M051 Chemicals fio m e terin g The p rn t. T h e )riitc t r t cw ;rirnefisc todhs 'ib ted v r a c ll
siderable perrid of tirIn, b : janii drll.c.,ort 

houses, and killfur i 


t of dsor, or by (arrr;):ng dowrr in g!ass
aid faclia llvir g en :ha pjan surfce. Tenacity, perlistaitue

arrd low solubility are Thus css,!inat qualities for priectairt furrrc:des.

It is tot easy to control root dis,ses ill;rutriaril fhimsysniris; the roots do not
have a protectie cuticle, artd 
 most fungicidhes hade an nrrrr,cdrate usualtlharmful,effect onr the root cells Mary u s ae b crr scltled at theG.C.p.I. for rseini NFT sys:ins, hot most trave provu,.phytuloxic, Even te carircrnclin ty;pes ofsystemic frigicide are harniful at cricentalioris as low as 80 p.p.m. Yet theirsystemic ,idpeities so ureful il Soll,ol'rare agairrst them ii NFT because they

disappear rapidly frim the solution, rrovrg tIrouh the roots to the shuot. Thusthe exarl,:ratior hy UV stiecsIophololnetly of fu~rient solution originally contain
ing 50 pip.m. of the activei red,intrtearbenlzim sho.ed that thecompound hadbecome iiltectarle after three d,,vs. However expel ence over thepast few yearsiras showri that the threat of root diseae and/or loss of yield comes from s;peciesofPhytopht, ora ani Pyrhiun, a7,lnstv,,h!Is the carbendiz-n fungicides are ineffective. Etridijzoleis corrinronly used to control thcse ahojv-s irn
for coirta iner-grown phants, 

t r.. border soil or 
but the camearatisely hi;h coses used in these cond;'ions are toxic in NFT solution. Tomato plants, for exairnp:e,are killed by 50 p.pm.etridrazole, but concentratiuns below thissupressed growth of the fungi and an exposure of as little as one hour will prevent zoospores being formed. Recent work 

36 

at this Institute his siowir thit using the ibte powder for rulatir of etridia' 
zole. a dosage of 30 P.pm,.of the active ingiedicrt every four weeks willspecies of Pr: 'roplithoraand prevent reproduction control as well as limit grov.th of severalspecies of Pythium. Other fungicides ere being tried for the;, usefulness, aird fura.
laxyl, Which has similareffects to those obtained with etridiazole. is being used in 
commercial NFT systims. 
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 i0 rsed t98 a..jr. ritm SOnnnngFig.,re 5. Water consumption by a D'cember-$own tomato plant Note: dat is 
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APPENDIX 

The Tables which foliow are included for the convernenrce uf those w'sning toformulate their own nutrient solutions. T.ible 5 gives the chcrn!.,i symbols and
 
atomic weights of
Of tile the elemeLnts. TAc Guis theSails normally used formu;,: arif mu,culir weightsin nistrient soiutiuns. Tdb~e 7 hl the perceitiges of the Table 6 Some salts used in the prepiaration of nutrient cuicentratesvdiious elements in the puii , to~ether with the weights of salt roquired to SialF 
supply unit weight o l u ;.. i I.ht

Calcium nitrate Ca( PJ03 )2 .4H 2 0 23 .2 

Table 5 Atomic weights of the elements' 
Puoa:,o.um nitrdte K'O 101.1 

El.m.nt Sybol Atomic Weght Arniuui itate 80.0Boron Potasslun sulphte 
NH 4 NO 3

B 10.8 K 2 SO4 174.3PotasrunM dihdroejn phosphate KH2P04Calcium 136.1Ca 40.1 
Ammoniumr: djhydroen phosphate N"4 H2P04Carbon 115.0C 12.0 

nu f-JS047H2OChlorine 246.5Cl 35.5 
Mng,(ncse sunphate MnS0 4 41 2Copper ) 223.1Cu 63.5 
Boric acid 


tydrogen H3 DO, 61.8
H 1.0 Zinc sulphateCopper sul;:hate CUSO .5H 2 04 249.7
Iron ZnSOFe 4 .7H5i9Ammon 2 0 

um molybdate 287.6({' H4 )6 -107O24.4H2O 1235.9
Magiesium Mg 24.3 
Manganese Mn 54.9 

Miolybdenum Me 96.P 

Nitrogen N 14.0 

Oxygen 0 16.0 
Phosphorus P 31.0 
Potassium K 39.1 

Sodium Na 23.0 

Sulphur S 32.1 

Zinc Zn 65.4 
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unit weight of nutrient" 

r 
unitw ightof Cooper. A. J.(10 Rip cro) ILi rc4cr7I is ;,, :e ,:t- evpcr.rental nutrient 

firm t Cro;' S. 
 5.1972. 

Calcium nitrate Ca 17.0 5.89 Cooper, A. J. 1 Cm ;.;r'ucI,.' Hi iLc.,. r n.J nuet sr.7iht on. Sctelrsa 
Horrrc:,/'r r,., 3. 2 - ! 

Calcium nitrate N 11.9 8.44 Cooper, A. . ( -';. , I / ;/:,rfs IIi r.Itarwitlfilm crop. 

Ammonium nitrate N 35.0 2.86 	 Journa/ of ,,, r,r, ', 53. !?]J P2 

2.59 	 Hewitt, E. J. (iSUCI. S1 . . r ,:7v e:cJ ,n(SIn stud, of p;,rtPotassium nitrate K 38.7 
nutr . Teion nec aT a r . 22'..~seo 2na Esdon). Farnham 

Potassium nitrate N 13.8 7.22 Royal: Como'.eav'h .j' r i NJ .,J. 

Potassium sulphate K 44.9 2.23 	 Hurd, R. G.. Gjy, A. P.., . ,i r .. .1 c C. r79.Te e ctc t p :.,. flo.-.er
rcrruvcton :!, r,: ; , . , t, o , f .J rou Or t: le, h ,in indeter-

Potassium sulphate S 18.4 5.43 nimatc tcmr..a..-:' n' of, ,' ' ,th Pie""). 

Potassium dihydrogen phosphate K 20.7 3.45 Spensley, K.. ,r, G' W. & C ,.;.,'.r. A J.(197d. 5.,: S~crr.;r~e-cropcr.r.::, 
culture in tik.'.,r r r icr; l ,)I[ rr. Cirr'Ook ot , t,, r', 9, S2rS3,0. 

Potassium dihydrogen phosphate P 22.8 4.39 Stoughton, RI. H. (1 6J). Solles eall'uri , irl : 'ic.. n tor crrrrhiCral hort-

Ammonium dihydrogen phosphate N 12.2 8.21 iCuluJ] i pacueori 61 Fp.Parr: FooA arcd Ar.iiure Oruinrtaton, 
United t.~rs 

Ammonium dihydrogen phosphate P 27.0 3.71 Tucker, D, J. (1177). Purnl hrin', .cs und root de'.e .;;n'e:v of toimocs gro,.n in 

Magnesium sulphate Mg 9.9 10.14 nutii,'t f.;rr. Annul Areport G,'.'roue Crops Re,'.rah Insttute 1976, 
148 54. 

Magnesium sulphate S 13.0 7.68 Winsor, G. W. (1079). 1Jutrlerit flem culture: an apprais i of its progress and pros-

Manganese sulphate Mn 24.6 4.06 pects for crop ur.iucton under gass. Annual Report G/,,s'iouse Crops Res-
Boric acid 8 17.5 5.72 earch Institute 1977, 1651905. 

Winsor, G. W. & ,',a;sey, D. M. (1973). Same aspects of the nutrition of tomatoes 

- Copper sulphate Cu 25.5 3.93 grown in recirculating soltion. Acta horticulturae 82, 121.32. 

Zinc sulphate 	 Zn 22.7 4.40 

Ammonium molybdate Mo 54.4 1.84 

Iron EDTA 	 Fe 15.2 6.58 

"i.e:* g salt required to supply Ig nutrient, or lb salt required to supply
 
1 lb nutrient.
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AGRI-PUSINESS PROJECT PROFILE 

DATE: MARCH 20, 19S0 

PROJECI: FRUIT JUICE CANNERY 

LOCATION: ST. LUCIA 

CLIENT: PHEONIX FOODS LIMITED
 

LOAN REQUIRED: EC$200,000
 

I . RACKGRO[IND 

Almost 2 million 12 oz. cans of fruit juice is reported to 

be importe6 into St. Lucia each year. There are currently no 

fruit juice 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 cann i ng operations wou I d be very dependent on imported 

concentrates to provide sufficient throughput of the Factory. 

Gradual ly, as the supply and assembly c local Fruits is 

reliably established, the proportion of juice products made 

from local I y grown fruits would i ncrease. 

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 recent trip to St. Lucia, a principal of Pheonix 

Foods Ltd., Mr. Robert Walters, discussed this cannery proposal 

with CDB Loon OfFicers and shared the estimated cost/revenue 

projections he had developed. Mr. Waiters indicated that the 

firo was preplred to stand the 'cost oF capital investment, and 

would be interested in securing loan financing For working 

cap ital 

11. 	 PROJECT DESIGN
 

A. PURPOSE 

The purpose oF this project is to establish a cannery in 

St. Lucia to annual ly produce and market the equivalent of about 

2 mll Iion 10 oZ-. cans of Fruit juice, fruit pieces and tomato
 

ju ice.
 

B. 	PRODUCT LINES
 

The 	project proposes to engage in three principal products:
 

1. 	Citrus juice From concentrate - 45% oF 4th year output. 

2. 	Tropical Fruit juices and Fruit pieces - 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 manufacturer/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
 

discussed.
 

E. RAW MATERIAL SUPPLY
 

The citr'us juice concentrate will be purchased abroad, 

is true of tomato paste. Withprobably in the U.S.A. The same 

regard tc supply oF local Fresh fruit, 	Pheonix Foods Ltd. plans
 

to actively promote Fruit production by providing suitable root 

stock and pl anti ng mater i aI to sel ected farmers at no charge, 

and otherwise assisting these farmers to participate in 

Government subsidy schemes For Fruit production. In addition, 

will produce a signian associated Firm, Pheonix Estate Ltd., 


Ficiant proportion oF Fruit required within the next three years.
 

F. 	MANAGEMENT
 

one oF the principals
The proposed project wi II be managed by 


of the Firm, Mr. Peter Herd. Mr. Herd 	 is a chemical engineer 

with experience in Food processing. In addition, Mrs Anne
 

in Food Science and Nutrition, will be
Walters, who has a B.S.C. 


employed by the Firm to oversee the day-to-day technical opera

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


Ill. PROJECT COST & REVENUE
 

for the
On the following pages, the cost and returns 




proposed project ae presented and summarized for a four year 

period. These data and projections were accomplished by the 

cli ent, and are reproduced here without modification. 



PHEONIX FOODS LIMITED 

SUMMARY OF PROJECTED EXPEDITURE A\D REVENUE FOR FOUR YEAR 'ERID 

Year 
Prod. 

1 
EC $ 

Year 2 
Prod. EC S 

Year 3 
Prod. EC S 

Year 4 
Prod. FC S 

EXPENDITURE 

Citrus from concentrate 440,000 
cans 

916,206 750,000 
cans 

1,6i,6Si 1,0S0,003 
cans 

2,319,3S1 I,OSO,OO 
cans 

2,2(2,741 

Tomato from paste - - 55,200 
cans 

115,038 300,000 
cons 

621,656 300,000 
calns 

616,960 

Fresh fruit juice & pieces 16,000 
cans 

22,432 97,300 
cans 

179,971 600,000 
cans 

1,110,421 1,000,000 
cans 

l,S25,75 

Total Expenditure 939,63S 1,905,690 4,054,45S 4,735, 576 

REVENUE 

Citrus 

Tomato 

Fresh fnult juice & pieces 

I, 03,600 

-

26,964 

I, 935,000 

13S,000 

216,003 

2,7S6,400 

750,000 

1,576,500 

2, 7 ,400 

750,000 

2,627,553 

Total revenue (production value) 

Actual balance (on production value) 

C/o From previous yea -

Cum. balance at end year 

13iv i dend 

Planting material, etcto farmers 

Equipment expansion, maintenance,etc. 

Reserve A/c 

Carried to next year 

(includes start-up 
prod.) 
1,110,564 

171,926 

-

171,926 

50,000 

20,000 

30,000 

-

39,472 

2,2S9,000 

383,310 

39,472 

422,7S2 

50,003 

50,000 

100,000 

150,000 

21,5S6 

5,112,900 

1,05S,442 

21,5S6 

1,OS0,02S 

50,003 

50,000 

100,000 

800,000 

80,028 

6, 16.3,953 

1,42I,377 

S0,02S 

1,50,405 

53, 000 

50,00) 

100,000 

1,200,00 

IOS,405 



Prices as Follows
 

Citrus works 
cost O.4Sl/FI.o i.e. 
10 oz SI.4S + 20' 
= SI.7S; 19 o:. $2.SI + 20i 
 = S3.39

Tomato 
 0.1437c./fl.o. 
 i.e. 10 oz. S.44 + 20% = $1.72; 19 o. $2.73 + 20" = $3.2SFresh Fruit .. . O1 25c./Fl.o:.i.e. 
10 oz S1.12 + 20", = $1.34; 19 oz. $2.14 + 20-
 = $2.57
 

During year I Pheonix Estate will be engaged in the production of suitable plants for sale to Pheonix Foods who will thenmake them available to local farmers along with other subsidized inputs. This will be expanded in year 2 & continued, byyear 3 enough fresh fruit should be available For the projected increase in that year.If the projected sums 
can be placed in 
a reserve account and the planting scheme 
is successful 
a major expansion into the
export market could be scheduled for year 5 using reserve 4unds of $2,150,000. 

Payment for citrus concentrate 
is scheduled for 
month received, 
but an irrevocabl'e 
letter of credit will 
be required 4 months
earlier. 
 All costs and prices based on 
19S0 levels, 
it is assumed that 
increases 
in costs will 
be offset by equivalent price
 
increase.
 



IV. ISSUES 

A. MARKET PENETRATION
 

The project proposes an output which is very close to the 

current apparent demand For juJice 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 evaluation of the likely com

petitive behaviour of current supply sources be undertaken to 

better judge how price competitive the proposed project will 

need to be in order to survive.
 

B. RAW MATER IAL SUPPLY 

Input Suppl y is known to be a major constraint to successful 

Food processing operations in the region. The project is 

designed to reduce this risk by depending heavily on imported 

juice concentrate, especially during the early years oF operation. 

Still, there is the issue of how secure the supply of imported 

concentrate is, at least on a timely basis when needed. The 

Project Committee should investigate the arrangements for 

insuring imported supplies, and review in detail the Firmh 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
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import of equipment; 2) 75'o0 rel i of from income taxes for 3 years; 

and 3) 40" rel ief' From income taxes in year 4 and thereafter. 

Nonetheless, Pheonix Foods Ltd. has no "first class" security 

to offer lor loan purposes. The possibility of using the equity 

of equipment and inventory should be explored. In addition, the 

assets of" a third party may be a Feasible alternative for loan 

security. In any case, the CDB willI need to explore the question 

o[ secur ity Further. 
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PREFACE
 

This report presents a summary of the St. Vincent 

arrowroot idust ry in teems of the historical development 

of the supply off alld demand f'P arrowroot annd its product 

sincc 1 f. leport )aseld on lcCted tslie is ele r'ep(i, and 

files pro'rvided by the Arr owroot Industriy Association of 

St. Vincet. rn h' l y 1950. We a re indeb~t ed k.o 

Mr J..rond ie, .\ssociation Genera] Manager,(Iliv 

Mr. 1.B. (richrton, Association President. and Mr. David Jack, 

former General Manag''er , for their cooperation in the prep

aration of this report. 
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OR IG IN 

Ilie Co-operat i ve Av'rowrootL Associat ion St.of Vincent was 

ets abl i lhed in 1I1 to add'ess a "state of chaos" facing the 

i ndul st v., P' iop to this yea' the'e was no quality conitrol for 

s( arch ailld hug' s( ocks were pi I i 'ig uip in warelhous-es in tH U.K. 

PI'odultce s w'erW -lpping on co s igllment ald ow ing to a complete 

lack of co-up'at ion were cons isten( 1 y undersell ilng each other. 

As far Ihack as I) l1, e'fforts had been made to estal).ish some 

sort, of ci'ganLzat;ion to stabilize pr'ices, but all such at;tempts 

failed. 

The Associat ion was set-up under an ordinance framed on 

the basis of Canadian wheat; pool laws and was initially fin

anced by the U.K. Colonial Office with a grant of'£3,000 and 

a loan of £30,000 which was satisfactorily repaid. Under the 

ordinance, the As.sociatLoi was empowered to lump together all 

arrowroot delivered oC the same qua lity and to act as sole 

exporter of arrowroot from St. Vincent. The Association 

established more uniform quality and stable prices for the 

prime producers. Within ten years production had practically 

doubled and sales tripled. The net rcsult 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. 
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r'ofl 	 UInderf-Pro (tlict ion to IxcPss itpfp yy I 956-1 64 

TabI , I show.' hIow pl'oduct. i )n r'use Fro", Ii(,i-Jy 25,000 
ha I'-I, I s 

200 )l ) 1aW i e'lls of st a'clh to 50,000, in 1955. Beginning in 

IQ0 pio( iLct. i ((, I)egan - Itadtlal ly to declI i-nc, primarily Cor 

two 	 reasonls 

i) 	 the product Ion o banana on suitable land proved 

a more I.ucat.i Cr;-rop androe 


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

1 8 mont hs before Lhey wo re fully paid. 

According to the -syst,em in effect, growers were paid an initial 

advance when lie stat'ch was delivered, an interim payment the 

following )ecenber and Final. payment the following June and 

often later. The long delay in receiving 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 arrowroot. 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.
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Alarmed by the (h wwai'd trend -in production, the Board
 

in 1958 changed its policies t.o i.c I de:
 

(i) F11l1 paymin t, to growers i-,. t:i me of delivery; 

(ii) easy el' Foi iitimpoi ted fertilizer; and 

(iii) hi gher price..-

The pol i.ies ev'.etotally paid off as production gradually 

turned a rot id and rose from a 1961 low of 31,500 barrels to 
37 , 500 bane s;in 1902. I. shoutld be mentioned, however, that 

pr od(1ct, 1ion woUld IIave 1)e en notably higher in 1961 except for 

the fact, that many load{s of t'liizomlleS We'e used as plantli~ng 

material for new fields instead (f being pi'ocessed into starch. 

In addition to the new po I the Boa rd continued to im,tcies, 

prove qualit,y standairds and spent, at'ge sums of money on new 

mill;.inig and shi[ft i ng machine ry and on ul-toc-date laboratory 

equipment 

In 1962, the expected 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 final 

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

W.. 
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 ar'rowroot who]ly uncompetitive with 
other starches." Hence, the main thrust of the Board was to 
improve the efficiency of tihe industry and develop the con
fidence of producers in maintaining a stable market. 
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caise of" th is (I IiI ItII jiIIll) is t he de mise of t Ie sugar Iiclustry 

' in ear'!y 1 2 Pra'tt i (tl Il t lie cii. ir e a CPVitge devotec( to caIne 

colt. i \ at i on was (I'i \'i't . arr1' , as sugar( ((o oot the i idusttry 

rel II v i ut il IIC i 1tCens I almi (Ii spI~l es 

llv ,ldde( ai-tiwroot suipp Iy was a ser iotts matter for the 

Boa r (I. -iistead OF an exxpec.ted steady annual increase of 3:000 

ba rrels arid ;an evelt. al,1eveling-oF f of arrowroot t1o between 

45,00(O t- 1O,O 0 avrels in a few years, Lhe Board Found itself 

suddenly swamiped. It had io tLime to Find and promote new markets 

and faced prob]elis in rationing its ilimitecd funds among growers. 

An attempt was made in 1963 Co have its traditional U.S. 

CISt,olIe buy more. Foi' 30 years the U .S. customer (a buyer 

for Kraft foods) had been the largest purchaser of arrowroot 

starch . From 19_J3 to 1962 it purchased from 80 to 60 percent 

of St. Vincent s total sales of starch hut the total quantity 

purchased annually was on the decline as shown in Table 1. In 

addition to annual- contracts for sales of arrowroot starch 

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 -urplus 

and offering it to them. After two letters from the Board and 
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two and a half montths later, a U.S. representative visited 

St. Vi (cent anid to the Boa rd 's dismay refused to accept the 

sut1plos but, u Illd only lppomise to commi, t himself to do what, 

he could t,() disl)ose of it.. lHis chief" r'easoni was that on account 

of the B ,Il he.i Ig tnable to fully meet his requirements in Lhe 

past, particular!y in 1961, he had lost many of his main cus

tomer s and saw no pos-sibility of regaining their business. 

Apart from the U.S. market, efforts were made also in 

1963 to increase sales in the U.K. through its representatives 

thare 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 food formulae. In 

other parts of the world arrowroot sLarch was up against 

difficulties of either noncompeLitive price, import duties 

against starches or being an unknown quantity, or a combination 

of all three. 

Over 1963/64 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 lbs. 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;.. o its new payment 

policies for its growers. The overdraft was covered by payments 
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I (~' 1 )). 33}.l B)I ut. if .lh s 3Ik'-., ( i"mo)'i A i"g 2, . 3 '5 b.'r & - , -

1llI3 17 .5037 ct'l i lt I It.e t . 1" . a s . pll'lus of arl iy I0,000 

i,, ' -- I't'waile . Tho . i I " I 'l 4 spt,'!led an3 evc.i 3 4 a'l-. 

T1o .'71c d( I I i ** [3-3o11) 1ell"2 t [i nal, I dI I o 1%,1i.: d I I f ) i. 3. jI 

pa: id gV0%%lVC!-; , l (.i'1c (i d pay\'I3 sf~ ;ulli an3L (7c i p).It edr:I 3i l' od( 

3 I s,( 7. !','[| ( ) a lv ' v.1l .,w L h ,3 3a i!lt , he13 ( I (3r"to , U" L 1(' d (.!!;.: -3d 

,rrll !i XII l(.i'' p I v( se ra i: I l No c I '.it (i. ! it(( It1Ctt. 

Ho3wever , (Aie. (li t tn' I;W . piet c1'i',. c 31 g; LI i cl-Op ~Y " ud 1r" 

301 Sptvmb r , Iu.Le. t Ihatd : " VIT h I i t1, i i(i: ' fF 

sin uF "v rs ocC in z by3K 13?wuV N4\orth Am-r ai i..hil)Iho3 Wil Iargely 

4 iD4e" it(_ (0 ' .i , For (.e i i ni le". ti, lu l"' ( nWi'l WhlyI 

(1)33 w i l /I U.; - buyer las Cop Pn,0I.0:( 0 Whi1- i. , Cthe r:h" ' 

(()ntracI t F( I ' c . (1 '(;o 1 1 , flo) ) rr l ; i n I y , LI. oui hli L.tI'ji (:1909I I 

1
,i opt . I o11 ln Cx a , ()l(J 'l. e w.i.s 1 so spc ulti 1 o33 a , 1110Tfi 

t ile, noted [ il b (hO((hlehil n '- Is1968 u' Lt', .hiat (olomi) tit,hIilld 

le)o - .1iiC"g .i Ipp 3T f) s i)( ,, 00 L ; ot cJilllty l;.a irci it' t()) .vin a 

re l ively 1 w 1i 'price thain a3Itw()(u.u ,II(l tiand . h .\ Jowp Itt -. 

Wold1..c siit , i [t ann h a(7:;ir.i( I f r il'l'i w ' ot.. owet,,,l', jl:3 i 

a t e years., tihNi. co ,ittulc in(I 1Q (M3ll ol ni) ia da d not. mit ,l.ia i e.-

-'St.. Vi t t (r (,-t. iii.b i (25 .73 dirfrvlnt. ot h i,,nce hasi'?(. la Fro3m 

t.ypes of st::i't:h deryivi.ivus.T The princi pa(i varie.i ,.lis or13: a'x31wr()t 

Lito1 in t. . \ ci "vii3caele" and "jaintana" Vari et ie , 1)t) ii 
mair it a3 "Mi nc.ai . The sart-lieStd('ii J S lliiiinen ly ,1C33t,so ;t!) l"uf ' akiig 

higih. c as pastr3ie and uo kil'i ..,, ic, I'' ,111 s-ll (sala,.d-idress .y 
Funds, MiL( le Wip" I or Kraft. Foi '- a hi (3tlit. , ill kt . I II

arel 
are given 

(03 !I T'( 30tin App'end'' 
in Appendix 

jIlullI.M 
I. 

t .1li(1 I ()f i 1., ,'!;I(i 
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Tab I e I 

PROI)U(TI ON: SA II;S AND IATIVE PRICE OF ARROWROOT
 

lHarvesL 200 lb. BRI, 200 Lb. IIRL Pd. To 
Y alf t''OLIIH' tin Il1otal Sales Growers

EC$/200 lbs.) 

1045 2470(0 25500 14.52 
1946 32600 31600 14.80 
1947 338o0 33300 t6.96 
1948 34500 33400 20 .26 
1949 36250 - 21 .70 
1950 43500 - 25 .72 
1951 45500 - 27.06 
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 40600 32.40 
1959 34400 41900 31.00 
1960 32800 34500 34.00 
1961 31800 32500 36.0 
1962 37400 33600 40.00 
1963 50000 37500 39.00 
1964 60000 27700 34.00 
1965 37000 29800 28.00 
1966 23150 19000 28.0 
1967 17870 20640 28.00 
1968 14135 26812 28.0 
1969 12750 23809 28.00 
1970 8962 26000 32.00 
1971 6546 10037 40.00 
1972 8716 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 9192 - 145.00 
1979 7466 - 145.00 
1980 est. 7000 - 160.00 

180. 0 
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l[In 19()6, the As.sociat. ion hall 1r1iSoIci stocks of over 55,000 

barrels on hand. In theIl ext, 5 wyears, however, conti inling 

l()w Farm pri.es (vntuLally .(,su t((I it) a l'gI l1I.l d( li.i c inl 

)t'(ILI('.ilol anid lby l()71 aIll I siup lus s lad been sold. 'The 

pro!)1 . 1; 1 1ow wa. t[tatI I(! i ndt st :i itt fac(d the di ficulty of 

p'odtc i nig nolgh st arch to meet the demand. 

lif i s I()6t/70 Chairman s Report, the Arrowroot Association 

noted s i gns o i mpo-ove market diemand. U . S . research in 

fo- the pr od1utict ill paper, cs[)eciallyfound new 

for the comp'. ter industry (in carbonless duplicating paper). 

signed 

starches C a rise 

A new two-year contract for 15,000 barrel s, Grade 1, was 

with the Staley Manfifacturing Co. of Dlecateur , Illinois in 

June 1970 for a higher price. But although this was good news 

for the Association, 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 

demand through 1970, it found itself in the unenviablemeet 

position of haing 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 

in 1970 and the crop yielded only 6,546 barrelswere cultivated 

as opposed to nearly 9,000 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
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of harvest. labor. According to the Chairvmanrs 1eport of 1970/71, 

150 acres went, lnhIiavvestcd "for the want, )f 1 ab,jr". 

Ini sim, d(ii'i g the period from 1961 to 1972 the Associa

tioi faced a vicil o s (\ycle o)f problems; i.e. wide annual 

flCuct ations l)etwleen suiipply and demand, gLving .ise, alter

nat el y tn poli cies whi chi resul ted in sholages and excess 

SUp)lies. 'hee ;c peli.c ies and fltictiuat,ions caused serious in

st al)I.it;y for growers and buyers alike, and sapped tihe coil

fidence oF both in1 tirusting the atrowrcotl narket. In addition, 

the chaotic conditions oF the late 1960's persuaded some poli

tici-ans of the1. ime that the industry w()uld die. 

Renewed Effort's to Stimui ate Productin 1972-1974 

In an att empt 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) extensive repairs at processing plants; 

(3) introduction of mechanised harvesting; and 

(4) expansion of arrowroot acreage. 

In 1962 tel 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.
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It wasn't. until 1971 Ch at the price reached its former high 

of $-40 pcr harrel 1l1(11 On the str'engt 1lof all incrteased price 

contpact, in late 1970, the Assoc iation embaked on a "Back 

1o Arrowroot, Camlpa ign". Big *jumps i.n p['ice began when in 1973 

the p'i c was set at $57 per barrel, Chen $70 in 1974 (see 

Table I) .
 

The second effort of the Association was to rent the
 

Colonapie Factory and take over the government owned Biabou 

Factory (rent free) and put in extensive repa:irs to cope
 

with the increased prioducLion. This was to ensure that the 

small growers would have adequate facilities to process their 

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

could count on five processing plants:'/
 

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

(2) Colonarie (3,000);
 

(3) Sans Souci (6,000);
 

(4) Union (3,000); and
 

(5) Wall ilabou (3,000) 

-*-/
 

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.
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As a third measur'e, t.he Associati on considerted the use of 

a 1techai C;l I ha,Ivist 0' Fot t0e 1972/73 crPops.- It was thought 

that" I a ge FaLIIer.s w')t I d tnt., tti tO ;tt''iowroo( tint- i. a i ochan

icLl liatrvst (' was pel'fec ted andI made, avail able Pfor reaping. 

Des) it, tI lIe f;i I ire t.o )e IFer't, a ver-satile itnId ccotomitc mcIch at

i.cal mIe InIs pot' [ILtIvest i rIg, especi.-tI. y For the marginal lands, 

the crop vehmI)i tnded .in olt pul. From a low of 6,546 barrels in 

1971 , prod ct,i.on rose to 8,716 bare ls iin 1972 and 10,267 in 

1973. PIrt of Lliis increase was due to the fact that the 

Associat ion went dir-ect;Iy int~o product ion by acquiring its own 

acreage T1n JLnC 197 1 , the Associatien l-eased the 360 acre 

Langley Park EsCate for a period of thriee years from 

Mr. Basil Balcomb e. Al; the time he had threatened to go out 

of procltcti-on due to labor problems. In turn, the Association 

sublet atound 200 acres of the estate to tenants in order to 

ensure that arrowroot was grown. Whereas Balcombe had. sown 

around 50 acres to arrowroot, the Associatio.i'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 

-The Association has considered mechanical harvesting since
 
1959. A list of related reports is shown in Appendix II.
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would nit. reco'mmend t.o Governlent, t.o g1tarantee tlie loan;s as 

I) he did rwt wantt to sec tic Associa. ion become a land owner: 

(2) should the :\.-socia i n btty the lndsM all arrowroot growers 

Woll Id relay' the I oI w i Ie of) ly (,hose di rectl y connected with 

-
Che est ate wou I d b't'ef'i t 

Due to the tie w at t. emip.s to revive sJupply and a stronger 

demand for arr)Ptoot st,ach starting in 1971, production in

creased and stabilized. Between 700 to 800 acres of arrowroot
 

were p [anred by 1972 and Lhe ntumber of growers rounded out to 

approximatel.y 230. (Numbers of both ape given in Table 2)
 

Table 2
 

Approximate Number and Distribution of Growers
 

and Acreage in Aprowroot, 1972
 

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 25 60 33 

230 445 106
 
Langley Park Estate - 200 4
 
Basil Balcombe 25 

660 110
 

Total 230 Growers 770 Acres
 

- / 
- This was not the first interest of the Associatiun in pur
chasing land. In a 1971/72 "Memorandum" 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 owning and operating at
 
least 600 acres of arrowroot for regular production.
 

- 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).
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To getl,(,', til 'i )ot i (' i es o.- i It d iii if ('i i(-!(I pio(,di1 t jot; 

i.e. I ('rased by I. , i0) b)aI I(.s from , 710 in 1 071 /72 to 

I ,20b7 iii I07 ,7.1, wi li I tl 'i'' wdS all i Iw'e;,a.s:' of . .I I I lnot'hler 

I() 0 i- - , mak ing a tota-l of aruiind i))() Ilid(ler (-I ! i vat-i on 

at, t he cil(I of 1Q73 i nil~e:r of' g1'ow(ers sti I I The i ncreased 

ritrthier to about 350 

It shionl d be noted t-hat tie interest in the meclanical 

reaper faded olit of ( (" piLttL "reas workers were pa-id move and 

"Ttle att. it'rde ofo woikeis tcwm-'ds reapi ig manual ly contintied 

to imlp'ov( dlu'i ng the year'' . 1972/73 Chairan 's Repoit ) . 

1In addi tiin to thc set of po I ici es clescribed above , 1973 

marked the f i ist, year the Association (lee ided to pay t he cost 

of trwc king i the roots to the f actory. 'he trucking cost was 

subst ant ja I , alounting t o nearly 9 perc-;ent or the cost of 

deI i vering roots to the pi-oce.s.sing Jl nts , as indicated in 

Table 3. In shor-t, t liere was a foirIri of subsidy to the growers, 

as ref lectcd in the Fi gU res . 'he Assoc iatlion contiIures the 

policy (in 1080) of paying the trucking fees for producers to 

this day. 

Table 3 

Statement o l Pu chbase of Roots Crop 

by the Arrowroot Association, 1972-73 

Total roots purchased, 2,871 ,128 lbs 
@ $2.65 per 100 lbs. $ 76,084 

Trucking 6,885
 
Starch purchased - 2,000 barrels 

Valued at. :86,657 $86,657 $ 82,969 
Less manufacturing cost of $10.00 

per barrel 20,000 66,657
 

Net loss on operations $ 16,312 



A I i in a 1l 1972/ 1 7.3 t urinfi€l 't. t.o be a good year for
 

rlai'let.-ed st al.' all(t Ile a l'€wl'Ot i idl isty '['
Ty. t Iousalld
 

I)arI( I -, 0. .- % t. Ii, t( (.('it irrt,'d Co il(I( ,.,e
it lalrc t .;( pI, (ld i ( 'f 


wg'e.- and Iri , a,-;1.,.u w, I I as pi (e.-; ,tll(d 1et i IwOml e
.11t(lwk'ktis 

t, oI-0w e I s . IlIIe As.-m! ilat If st.i I lla (('( a goOd P)0 t (' 11 t I al ni kre'ket 

frot sole 2 000 bi,)(.} Iir'Is ;ar(d l'.IOj(eLd t hat, w it iltl th'hree years 

(by I1c70 ) it, (O,Id ( l-Ii- ) wit,Ii t Ie ex e)clcted (lIfmand 

loss 	 oF I'I-ces.5silr ( apmwiti : 1 74-1 )76-' 

Ilowex'er, tire begl it ing oF 1974 did not, continue this 

happy tC enid . - "er)ltlal-y (, 1 ()74, .i,_ Sans Sonrci factory was 

dest 	royed by f i te. Th'e' dst.i-uctLion Of tie Factory had an 

immediate ilpact, on retping, mannfan turilg, starch yields 

and the at t,(-udCe OF (Hie grower's. The main adverse effects 

were listed by the Association as: 

(1) 	 the loss of thIe most erficien L factory; 

(2) 	 the estimated loss of about 3,000 barrels 

in the 197,3/74 crop - resultiiig in an annual 

output of 8,961 barrels as compared to 10,267 

in the previous year; and 

(3) the reduction in acreage of about 100 acres in 

the 1974/75 crop due to the loss of processing
 

facilities in the region covered by Sans Souci. 

*:/ 
A detailed description on the processing of arrowroot is
 

provided in Appendix III.
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I1 res po s(-, t ,it :,- t ji(i iade "'vry effort, to !-'Iio

vat~t /v ',oJd(.I t lih. Be , \' (' ( .IIl I I (aIct o -Iv :it,t ]1(.(.;11l1 i est, 

i)0 .-. il)1e t iIII ' 1-(1.)1 au' pioces1.-- (.'ap It ie i 1 cii C.y st, at,
 

Saw.-- ,olic¢ i .
 

The I I Vie fN', o'y w as bun i t iii the ea!'lyI 950s "or 

process'-;.ilg b)ul)t,-si'eii Ii led id ( cor 1958 I)Ccaus-e the)t. 

ecqj.ipmeiit and layott., lvre c onsliered 11f.,1iiI~i e for arrowroot / 

1-1 1974, the'li''('Mfl('l, M1r. bIi LcielJ, appealed to tire Carib

bean Development, Bank . 1). 13. For ass [st(an-ce. ,iscl.ssiorns were 

held between te St, . Vi ncent, Government , tle C . D . B. and the 

Assoc~iat ion . It,was agoeed: 

(a) 	 that. tlie Gove-nmei tv would convey the Belle 

Vue Central Factory premises to the Association; 

(b) 	 the Association wo:ild apply to the Bank for 

tie loan necessary to install a modern factory. 

The Association prepared the Bcll e Vue building For inspection 

and survey which was carried Gtl. by C.D.B. personnel. (iHowever 

to the Association's sLurprise , despitet he initial in crest, of 

the Premier), the premises were never conveyed to tile Association 

and therefore the loan could not be applied for." (1973/74 

Chairman's Report). 

- Donated by the German Government the equipment was essentially 

used for processing potatoes and utilized electric power. In 
contrast, the locally built plants relied on diesel power and 
were 	designed differently.
 



\ltloug the, negot i .0t ir lvw i t he C.1).B. fell tlii' glh,
 

thI A.-.soc' i a t i oilt % i il Iah led wi It its owi
i fi),ids to .(l t)t. t Ie 

pI rsing pi ait ill Bei ivc i for ati''wv"Mt St;LI('l produuti on. 
The1 wor'k ipr'm e,.dled under Ihe dir.c.,tlon ",F Mr.. Benedic,t Baluombe 

; rd ii it aliUt,. f ' y"iiears , wiLh I;(7$200OOO From tle A.so

c jit irL , plat;( ini lie was o)peraLi(J.n. 

Once again, Ihe p ihiase of the Langley Park EstaLte
 

agatifn took 
up Lhe fl Live at tpenLi<n of" tFh, Association in 1974
 

when the 
Piemn'c, Mr. Mit clell, iPeversed an earlier deci~sion 

and invited LhIe Associat ion to Dnicliase the estate. Although 

the Caribbean InvesLeinL, CorporaL ioi appioved a 3oan in 

November 1974 Cor 1245,000, to be applied towards the pur.

chase price of S490,000, a new (ovepnnen; came to power in
 

I)ecember 1974 and let the 
oCer of the C.1.C. loan lapse (on
 

April 30, 1975) 
withhot backing tlhe purchase. 

During the crop year 1974/75, 8,725 barrels of starch 

were delivered to the Association, compared wi Lth 
 8,960 barrels
 

the previous year. 
 The adverse effecLs of the loss of the 

San Souci factory were still be:ing experienced in the lengt h 

of time between reaping and processing at the remainnig fac

tories. And despite earlier problems with labor, the good 

will among workers continued. In fact, manual reaping "was 

always ahead of the capacity of the factories to process and
 

that also created 
a problem. Only in two instances was the
 

mechanical harvester used." 
 (1974/75 Report).
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W i biith et ' li'ospec s in si t dili lite Bell Ie Vie plan(" 

near 4)1l)l) I9 il, 1974/7 lli'lke(d the fVi'rst t, iel li Asso ciat iton 

paid a bonusi11- It( growe ''s . A IhJids; VlF('S 5.OO pei b arrel was 

pat id ili t lite lihop t thehe in i ve wll l re;lit, inllthat g'eater 

lroldu tioi l. Ylhe I)onill. w s itals SJ idiuai.Lion of the co il ni nLi1g 

.- t lrong dllnlid fVol aiow '"ot , especi;l ly friii the U'. K. , which 

took over Ihe po'-;it ion of the S. a.- thi', l'ading bil$ye of 

air'ow'loi staircli in 1972 (s e lab e 1). It, '1h0ulid atlIso be 

noted I bit. I lie t.K. b" ye' s wete lu I at. ivel y mole generosll iii 

leeting the Asso(c'iation's reqlests for hig_,llel' paylent. For 

the 197-4/75 c'op al one, Mhe Boar'd was able t o ilcreaase tlhe 

price to glowers f o'01m$57 to $70 per I)aiel1 and also to credit 

ferti l i zer to glowers at $4.50 pe' sa'k bIclow cost;. 

Arrowroot V\rsils Sugar Cane: 1(175 St.. Vincent. National 

Agricl] t Pro gr.]ilIa] 

As worlId deanid conttinued to look good atnd the bonus 

was paid to glowes;, (Ic ''mbe 1975), tleh Association pressed 

further "not, only to maintai n produlction but; to reach at 

least a target Of 1,500 acres by 1980,I up from the 750 acres 

in 1975. Ilowever , two itnew% develo pinLii ts were at Voot . One, 

the government annoulced its decision to re-. ill t rodtce sugar

cane cultivation and, two , the giovernient 'strongly recomriilended 

that arrowroot be phased outt in the Leeward coast, and the 

existing factory at Wallilabou be resitcd at Owia", (to cover 

an area stretching from Peruvian Vale to Fancy into what is 
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'oII oIn] I I c'(d 	 I Ic "Ca ri, (In v ) The GoveI.I ment, Is main pol icy 

is st 	at ed ill t lie I0%,/S,t . Vincet,, Nat, ionial Agr'i cAittiral Pi-o

gy ; tii 	 (S".N ..P . ) a It h;ooiph po i nt,i iig ont, "Ia g 'cat, wo ' Id 

d(IPmlalld for ar'rl,oW!oot St atL'(l ", i Ild [cat,d the fo. Iow ilg advan tage0
 

t0 be --a i lied for iv m prodictC i oln. To (Ilnote 

(1) Tlie creat oal of a higher level, of employmient 

because of the labour i-ntemIsive natUre of the 

sugar cane ,-1i 11 	 t y 

(2) 	 The utiI izat ion of suigar by-products in the 

domest. c pv'oc tc ion of livestock feed; 

(3) 	 Consider-able saviiig in Coveign exchange by 

elirninaL i ig suigai' ilports which now in 1975 7 

total over $2. 5 million. 

However, the re-Jnti;roduction of sugar cane not only meant 

the relocation of arowroot product;ion to an area wiL;hout 

deve].oped , paved i-oads or a funct;ionin g processing plant, 

but also meant the exclusion of arrowi'out fron Langley Park. 

In par'ticular, the Asso-iation was di mecled by tile Government 

to vacate 100 acres of the Estate to be used for stgar cane. 

To counter sof o the negative effects facing the 

industry, the Government of St. Vincent, and the Association 

signed an agreement with the Caribbean Development Bank for 

a loan of EC;,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
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fattory and the r'[payontlt of the loan. In its appraisal re

p rt of Sepitember IQ(7 5, t he ('.1).B. noted t hat. Che "factoy at 

'o ld i orOwiaa (l bring ;iii ddit inl t I 00 >l' More acrecs i t o ati'-ow

roo t', Iu' , his providinig (on.sidl'i i' bl e be efit,-; to Hhe 

popliat ion of tI s isoilated area". lhe fact ry was also Lo 

have a processing capacity of anot. 5,000 x 200 lb. barrels
 

of tali r .pupseason. In add ition, the report-, went- on t;o
 

noe that "lh cost, of tlie pr'oject; Ls estimated at $437,877 

of whicl lie l)o1'owoer would cotr-ibut,e $43,877. 'The )CF 

/ discounted fPtLre 7 i'ate of retutrn has been esLimaLed at 

22.3 per'cent and the economic rate of ret urn 43.9 percent.' 

At last word, the management of the Arrowroot Association 

expecLed the plant to be in operation for 1980/81 crop year. 

On March 18, 1976 the Belle XVoe Arrowroot factory began 

operation, with encouraging result.Cs. With a capacity of about 

50 barrels (200 lbs.) per 8 hour shift, it relieved some of 

the pressure faced witdh the loss of Sans Souci. 

International )emand for Arrowroot: 1975-80 

Although the capacity t;o process starch had visibly 

improved, the market situat.on for increased exp)orts was less 

clear. In October 1975, the Association's qelegation 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 

http:situat.on
http:result.Cs
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c api Cals we visi t,(d. 1lis was vcry not ic 'alle in Barbados and 

i n New 'inik colpatred is- i C-h een a year a go. lIf london therei( is 

an i 'e s- tl) bl., Le, ing i )f'" c 'l i ssi( 1n al 1 a'otind . C'aniadar seems 

(.o b ( ('X('c)t ion . As Lar.' as t(tl' ra , ket, conou (wiotr() III is 

cer'ed i ii gh.ht be alvisal)I e Lo be o1n thIIe lok out, For new 

ouL I es raLiler than Pe 1yi rig too heav il y on t;radit ionalour 

byers". (Delegati on report dated October 16-29, 1975). 

It; is impor1ant to examinc this outlook mope closely. 

For sever al years the Assoc iat ion had predicted an optimist ic 

demand and hiad at;trilbuted most of its pr oblems to limited 

Suply)!. Now, the pr'ospect s Lor expanded sales looked less 

favourable than ever beLore. While many reports dating back 

" -Co 1945 have men t;ioned tihe possibility of cheaper starches 

taking the place o L arrowroot , and the need to expand markets, 

the Association never promote d a big list; of buyers. This was 

understandable in light; of the fact that the Association had 

rarely creaLe' (save for the period between 1963-1969) a large 

stock to trade. The result has been only three or Lour ma in 

buyers to deal with by the Association.- The principals 

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

"-/A former buyer between 1930-1970 was Morningstar Nicol of 
New York City. Poons, who was a buyer Lor Morningstar, con
tinued to purchase arrowroot starch beginning about 1970. 
E.M. Staley has not purchased arrowroot starch since about 
1974. 
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i nc I udes" 

I) Graham.111 and eiel tarke 
irli e S('arke & Co. Lt d.( (lest lmyers dating back 

Ila () I (aild!e [.-, to 93's() s;) 

(2) 	 .M-1lviin C. ,andl Ronld(1 1oons 
Pol l.--; ('o . I nci 

45 ('reat NecI 
l.o ig 	 I..land , N.Y. 

(3) 	 F -.. D an1 	 n ,ov 

Onti'avi I o ( I. (IIn(ll Ii-'s Ps Co. 
101011o (I , Can ada 

(4) 	 E.A. Staley MauufacIu'ing Co. 
C/o c LIbeL Mt.leis, E'. Scheiter or Wayne Martin 
D ca ('ei - 1 i oii s U.S.A. 

Two pro) lems hiave rec(enl. 1y bec;ome more cr itical for the 

Association: 

(1) 	 the need to identify more potential buyers, and 

(2) 	 the need to engage in market research to expand 

the possi.be 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 princLpal buyers, or what the 

ultimate uses of arrolyroot starch are, or for that matter, 

what competition they really 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. 

http:possi.be
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ilTe Ar'ro'wroot Ittitdst vy Att f" li70 

('n Nmvewm, r' 2, I ")7oa v('1llt,(.,t p I icy wars ena(:te(d which 

liad(l m i j w ( 't.; t Iit,A'. oi, . A .-si\ a(t, id It "'Illec (i )o, , l(It. was 

A,rP' io . I nd(l1;t( i.v Aut , 1970" I l :(li1, wits (l Ia('ctd I o "pi'ovi de 

fC.;I t. ' (:-tal) .1iiit., ' u.st i ou , , pow(!:-.-; , andtI i-1 i Cti, f'mict i(,1 

d(lt i.0es ,)f tle A 1'-,o I nlt.str'y As;c;cition iland for I)mirposeswI -owIt. 

t ,Ileewitti al(1I iI('i (l('It I (h t'e o" 'l'lle Act put into effect 

the F m II I owi iI ;is II.es 

(I ) Jiv ActC ' peal.I ed the Arrowroot, Ordinance, 1954 

and t,he Ar'row'oot (Coiitro1 ) Ordinance, 1966 

(2) 	 It terminated . ie "St. V ncent Co-operative 

ArPowI'oot Assoc iation" and put in -its place 

the "Arrowr'oo L Indus try Assoc iat ion ," a corporate 

body with power- to sue ;tnd e sted in its corporate 

n ame 

(3) 	 It established he i eligibility provisos for mem

bership to include: 

(a) 	 Any person who produces and delivers 

annually 	to thc Association not, less than 

two thotIsand 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.
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4) 	 It defined the tnnct. ions of the Association to he: 

t(a) 	 to pro1m01e ianiid en,,ouriage the glowing of 

al V %,oU)() a (l%( t l'' d(lt'(e I (,plmen t, of he 

Aro%1v0) t I 11d(11;t,y ; 

(1)) 	 tO SUi(''\ i Se thIe podUrCt,io and processing 

or arrowroot plant.; 

(c) 	 to erect; and op)erate factories for the 

process:i.ng of arrowroot plant; 

(d) 	 to control the export marketing of arrow

root 	product; 

(e) 	 to buy, sell or deal in fertilizer,
 

agricul tunral imp] ements and agricul tural
 

supplies for the benefit or the arrowroot
 

industry;
 

(f) 	 to undertake or to promote research in
 

the cultivation of arrowroot plant.
 

5) 	 It empowered the AssociaLion to make loans to 

growers of the arrowroot plant and to furnish 

technical advice to growers; 

6) 	 It established the Arrowroot Industry Board, 

the executive body of the Association. 

http:process:i.ng
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The last. point of the :\ct in effect removed control
 

of the Indisyrfom the go e's to the Government;. This is
 

evi dent in the comiposit. ion oF the Board, c now cons ists
whi-t 


of 	 I even mrnhpis 

(1) The Financial Svcrearvy or deput ed represen tative; 

(2) The Permanent Seretary, Mn ister of Trade and 

or dcepu tedAgr i t tlclUnre, represent,aLive; 

(3) 	 The Chief Agricult, ral Officer or deputed 

representative; 

(4) 	 Five eligible members of the Association
 

appointed by the Governor for one year; and
 

(5) 	 Three persons appointed by the Governor for 

one year.
 

In addition, the Governor appoints a Cha:irman and Deputy Chair

man 	from among the members of the Board.
 

Chief among the functLons of the Board are to regulate 

and control the export of arrowroot product, fix the price 

of arrowroot plant and product, specify the grades of arrow

root and appoint and employ staFf.-
/
 

-
 Any post. paying a salary in excess of six thousand dollars
 
per annum is approved by the Cabinet.
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lBesi des a signlificant chaige in the means of appoinoti g
 

miembr(.s Co t he Bard, the :c! also 
 a ffecteld meberslhip. To
 

qu(iot (: f'r' )m ( ' C Reipor'srt fo 1970-77: "One oer its
(e ai 


im W iatev ethel( s wa.s orn t h(e mrm)hershi Ipof the Assoc ia,.ion
 

wi i(h ant uma(.it'ally inr'easd ror 32 to 
 174 in respect of
 

(he 102-/70 ('ro). 
 \t the same time, out of a total of 374 

growers. 200 whose individual del iveries were less than 2000 

lbs. starch or 12,5(0 Ihs. P'.ots were deprivcd of any 1'epre

sentation on tie Arrowroot, Board or at Ge:neral Meetings. 

Of a mope recent note, and also a delayed result o C the 

Act, was tihe change in the Association's management. In 

late 1979, Mr. D.E. Jack was eased out of his long term 

position as General Manager, after serving for 
more than 

25 years with the Association in responsible l eaclershuip roles. 

lie was replaced by Mr. Ormond J. Ol Jivierre, a former loan 

officer of the co-operative Agri cultural Bank. In addition, 

a new Association Presidenl was named, Mr. 11.B. Crichton, to 

serve with Mr. Olli vierre. Both Mr. Ollivierre and Mr. Crichton 

took their fir, sales mission on behalf of the Association in 

September 1971) 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 negotiate an increase in the price of 
starch from EC$I.05
 

per lb. in 1978/79 to EC$1.20/lb in 1979/80 (f.o.b.). It is
 

too early to predict what the initial results of their per

formance will be.
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The Current Sitatt ion: 1077-1980 

From I tb'()iglh c7r) year , productionL7O (I'j) I , arrowroot 

£lu(:ttidt.(Id a1()Ill 5()O) ( 200 Ib.) barre Is of -tLal(:I per year: 

8,227 in 1)76, 7,438 in 1077, 9,192 iin 1978 and 7,466 in 1979. 

The yield would prolb)ly have been higher in Spring 1979 

except for the eptLion of volcano Sunlriere on April 13, wlich 

retarded processing activities for the remaind r of the crop 

year and l owered Lhe quantity of Grade 1 (export) starch, 

as ill. us tvated if' 'Table 4. 

From 1976 through 1979, the demand for starch appeared 

to level-off, to intclude: around 4,000 barrels to the U.K., 

3,500 barrels to tihe U.S. and 1,000 barrels to Canada. In 

addition, small 4 oz. 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$1 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 

giades 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.
 



26 

'1able 4
 

Annnal Summar'y Statistics on Production 

lbs. arid Bairels n() 1Saruli Received 
by A.s ociat ilm ini King-,t nii y (byvad- and i'op Year' 

------------------ lbs "F starch ------------

('',p Year Balre]s Gr ade I Grade 2 Ungraded Total 

1978/79 7,46o 914,189 480,421 98,706 1,493,316
 

1977/78 9,192 1,2S5,960 457,960 
 94,577 1,838,497
 

1976/7: 7,438 I,184,7'59 251,344 52,156 1,487,759
 

1975/76 8,227 1,334,.180 2S9,357 
 22,023 1,645,560
 

1974/75 8,725 1,205,290 476,173 63,560 1,745,029
 

1973/74 8,961 1,218,123 487,543 86,484 1,792,150
 

1972/73 10,207 1 ,695,328 
 229,592 101,871 2,026,791
 

1971/72 8,716 1,391,629 238,105 113,611 1,743,345
 

200 lb. Barrels delivered from factories to 
the Association in
 
Kings town.
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Two addit i011'il po)ints shuli d lde added wl'ith regard t" the 

prIodutct ion of aLtI(WIO0I . One, ini the Cha Iirman's Report, Orj 

1070-77, it, was not te(l t hat I Ilir o k v .-;, we I(- al Ile t o 1-a i.,- t he!ir 

il (ome,., by padd i jg I li, i In a '\' 'I d basklts. F" wit: ",workers 

.illIe;Lve( t o be1 (ii i t ci --;at i srA i (d Ii hiange as muiich as S! .2)5 per 

ba.sk; t'I (in 1977) o,f" al>o"M 75 Ib1 s. i .ista'ad of IOO I Vbs. / wlhiclh 

is t Il III 1i j ghi of a I oad-/ wli i Ie t lie ."powerswiii a(ccept ccl 

thi r l-i. '." ,'v.('~ld I I he{ g.vI wv. , i n| ( uIrnI , appe) ared Lo padfa'iI .'I 

lieir tric-k loads as i1(line:aLed in die Chair-man '-s Repolrt, for 

19;7-74 . To (liiol.P: "it lis h)(Oiin a iaLtt (rl of so if -Olit'e u iCmin l, 

t h iciiii,ount. (if fo iggn L lev ( i n( I"diiug I aige s Lones) which 

find its5 way into IWads of' ai'i'ewi'iiiit ,!.] iver'ed at; tie facLories. 

Thi.s lvc'a ' 1.,, ( 'Was- (i' on, lite many factors c,.iti/'ibul i g t;o the 

low sLtavh r- ui' as experienced at most; of tile fatol;oi()es" 

As of Dceimlvt 1079 the Association has experienced a 

poor liq idiliy t)os itLon. Tt has an oveidraft with Lhe National 

Commev'itl Bank oF aipp'oximately 500,000 at 8 pe' annum. 

Thi s is dhi. to: (I) il paid to far-mer's whocomipensat-in lost 

harvest eid ioots i n Ilie Sprjiig of 1979 because of the volcanic 

et'il)ti on and t le concomiitant loss of unprocessed rhizomes 

from spoilage and roaming aniirmals (catLIe) and, (2) miscalcu-

lation in payment of a second bonus to growers in excess of 

ihe price obtained. 

The overdraft; is expected to grow to EC$1.5 million 

before payments are received for arrowroot sales in June 1980. 
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aITI)(,al , '1 (h B A.i t i 

Fo rv lI i f ,rf 1 .1 (14 1' , lI 


1 .I ) I) ) ( I ()( 1 II11 1(--v ; I ( / 

vi il (I e4 1 "0.~ fil 	 o t IG70 	 2l ISw g. I I T0 

107", " ()/ I() ) II) ( () ( ) II) '5 (,," II)).	 .. I(){(1 
"7m l k) I (,,7().( )1) )IU')). 2() 	 - 10,030.60 

1,2Itat,2, 24-' )2.3() , (0 .2I( t,4S2.40 956, iS3.90 

Ilot it (")0.2I(,.4.702.7-) 2'1 ) ,) 	 9(06,214. 50W,41 72.4() 

I,)77 7 X I(.5t(). ) ;(, I) , /I I 1 Im( 1> ( IOO [I) 

1,uI . 72 7.2-1((".IO).51 	 25,,373. 10 1,013, 817.00 

I,,(I 771 :5'oo0( .... ) 	 28,373. I0 1 ,028 ,929 .10 

1 )7(1/ 77 -;()1 I )) I1M1 .54;, I1 ]b)1(O) (.25/1 00 11)) 

- (II,0 v) .(() I, .)Oo 170.75 111,678.75 
l:11:24' (,-(K) ) 1 , 2"j. "0 12, 'O,. 25 (06,594.55 

, 	al :;')'21 .51) I , 104. 0 1.,0,39.00 718,273. 30 

I1o75,70 (5' .I(0) II) 1 5 2 . 5 1/001 1 ) ($17 . 50/1 00 lb) 
S 75. 7 • ,,21 . 72 - 79,558. 82 

I ;n'g J0,"',. 2 .) 3 9 . 05 3,854.02 485,875.97 

Tot a 1 075. M)) 0, ).77 3,854.02 	 565,434.79 

I 	 74/7') ( ,7-(/'. Ib ) ( 32._ 50/100 1b ($17. 5O, 1OOIb) 
Si11 ')0,3I0.55 27,472.12 364.69 118,147.66 
ln" e ,, 5-475 127 ,22.93 10,758.30 	 469,585.98
 

lTial 421 , )4..00 154,750.05 11,122.99 	 587,733.64
 

/-a m sizec is del 't'min(,C I)y tHe +Itiloun(. ofr a r'owl-oot. ltticlI;.ed fr'vo' 
growe'sI . A I 'ge g'(owev i..-; who del i elloone notgh ar''rowlo()ot. to vi e].(. 
-000 blri 'eI s of .s(,. h p,.e r' ].ingene aI , 12- 14 b)asket (l(t) II) 
yield I1)'l (200 lbs) of arr-owroot stu'ach. 'l[here aure app)ox. 150 

baskt.s/acre 

1978/79 Rhizomes (roots) $8.00/100 lb.s. 

... Continued 

http:ltticlI;.ed
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TableI (Co t.'ci.) 

1 73/74 
'11 ll 

I 

TI ;l 

(rad 1 

(.v_.5n)
I ,I' .'-1 

7 

,-7,l( .(l 

(.cle 2 

($,,o...0)
2J'"fl.42 

I(1."774 . 

I2,.7(,1 .1> 

Ungraded 

(41. o)
47.70 

12 . 24 .( 

12.t072.(0) 

Total 

4S6,898.42 

.<iIIl1'l,720.(') 
Id ''i " 2 .K.o 2 

In),tl 4112.1) . I 

l17172 1i2 ..5(1 

Srmll 1 l . l. 

I 7,0() 7.02 

T()talI I I3,1(,'N.20 

lU 1 '.('S 
2', 7 .2) 

-l>,7>7.'17 

($20. o) 
2 . >1 5.4( 
I ,7 .0 

47, 626.00 

3.1) ) .27 
I>,2 . 5) 

2S2,41 ). 

($17.OO) 
12,017.14 
7,342..07 

19,359.21 

142,706.64 
,).)0, 42 .90 

473,6 (1.54 

174,948.72 
205,139.09 

380,O88.41 

/Tile"ungrade(" collumn for these 

was priced between the values of 
years jocludes Grade 

Grade 2 and Ungraded. 
3 Starch which 



If prol(ItI t' i on at, ta ii. a Ieve I of 8 .()oo -9), O b atI--s of sLarch 

0i I' W ' I it( As'-.)'c i a( i onI i s~ e xpectedI to carry'3 an overdriaf't, orC 

a l lIt .' ' ,( ( () ()) ill I I' I I J) (lli(-(. t ti I eve Is a re nt' I I.ower 

IIIhe e it! '1tf_' i I 1 1) ei I at i e . 

\s f'ai' t-; I1 f ile llve i-; conu cerned , the Arr 'owtoo; ndusgry 

:A)ss . it i o' s, taia.illl;tgelltl. i .- i t x|ili ltV"l(' Igi pL2 n of' ai t owroo 

acrege. in thlW (wia l:laiicy ;irea I I new factory financedwIO he 

by,*{.IMe C.D. is clear ing co~mpltIionI. ILt oe Lt1t~ioundt a~~~ke 

ir vmvLs in thehBiahou factLpy which needs ertaiin repllace

miein( .-; i it (Ie' tI( boast, itIs vf Ficiencyr. 

I sslles ll(] ' ( i'I -ts 

The r wvoot industry Association is currently at the 

(ossroals "F eti.Lhe. col. ionted output; and sales at the current 

level (t re'ewed exp;ntsi on and vigor. Whatever course the 

Industry takes wi.L depnd laltgeLy on the interest of Lhe 

Government in developing Lhree major areas: 

( 1 ) Producti on 

Current levels of production still fall below the 

level of contracLed demand. The Association has not buil t.-up 

any reserves of starch from which it can supply oLher than 

three or four principal buyers. Before new markets call be 

consid red 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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lefore p' IdIIt ill i l 'vels c'an be ulgmleniat ed , th 1oe ( f 

a r''rnl,'l"l"U i i t I ir S I . V'i ncn'Sil ,ec' nl y -,Ii zli (II he) ear'Iy pI'-

Ho M lt(d . he (lir'l(Ml s''it "ait| i( l) .%%,it It ne(w I l'mr andl(I'll(l c1' 


Manag mentat t e It- I II is5 II[ t l( 1(I I yV a (1t,'h t h 

I ;i'a 'ts and goals orf t he Ass - iat ionl ale in I (,lms of tile 

nat i o al econm.)lTl,' ndi goIals can aid lhe AssociaLion 

IIit (v(1. l).. a il li po "cllci on, at L(.Lt i on must )e given 

to tle siLtIWaLt in rac inhg uoiplevs aind employers. WhiLle I)htLer 

wag'es may h l1 ) r'emove I a])0o shrt ag(es i (lt a11 aeasl'( a5 , the 

real pro'Ilem((I labo mel''y be t he ll)sence of a LaborI-Io may 

The Asso(i-ation maIyIlI to 

meit, wiwit way's oforiaL(.nc 1 i n l)orb hiaivst clews aCrOSS 

va io Fams anl(I ai same with of 

Is: coorcdinat ionl scieme'. want expCri-

Fl. t ie Line eXpelriliment ways 

improv ing the qla,1. Iy and tiimely del ivery of' rhizomes to 

)roe'ssing plantS. 

(2) Process irI1 

CurrenL )roc(.ss:i ng facil ities are inadequate, out

dated, poorly maintained and dangerous. Steps must be taken 

to imo p'ove tiie or pe ia Lion and eff iciency of dilapidated plants 

like the one at liahou. In some cases the marginal returns 

to modest, i mprovtenLits may be high. In one or two cases it 

may he mriost cost efrLcient to raise the entire plant and build 

anew. In either case the conditions of all processing facili

ties should be studied. 



(3) Market i nvg 

For yeau t liete hads bee"~J a flutLl I v ahseiuce or' sal Ps 

p)l not i ()I 11 +l1C l~iil 't I(' .(1' .%1t1 1. I.I Id LV| I\X f'('V' 1)eO()) I +].' inI 

SLt.. Vinic'et a i(lea o I o - archh'Oi s Iav' v;agii uP wheir'e r'i' t t d(' 

ult i imdat ,1 y ('elsrnlmed. lew id eas ar, ' xt. ant on tIe p t ,ent. iai 

uses P ;()tuw ut,. I t. may we I I --s lve (thie ('oiiltel i !(rid trty. 

[lit, who kno)ws? 

IF"thIlelmore', major customers have beenl willing Lo accept 

1LWi.( incea'Os.-, of 25. I)oes this mean that; the selling 

prices may have ben unnecessari.I y low? WiLh a little miarketing 

,earelh , It.he answer con I (Ihe(.- known. 



A:jpend i x I A '(owr'ioot. and Its liope t, ies 

1. :\13ow tot P)I an~t 

S vA.ii-1 - t da ;i ii( i(.r,auv- -i.1.s a pa nt; wh'eich grows 

to a hinIght "F I w" to Five Feet and( h~earslarI;ge gleen leavt\e.ti 

sit.-l )( (d I i kc arr( W' Iead.- I In H) .s (I i v (1'de j, II') l w Ic 

sill Fac, ()f lh, s,)i lld send down seve,'al Ilti/ollies, nine Co 

e'igle<e. inc[hes ill I lngi h ande at l,lt'.!I,) incht ill diaill t(ev, (I(

pl)' d i n () I t' I I, 'a I'-i.et N.. Tllu t () t we+I e mo)nils ave' r '(Illti. re+d 

f'tor the( r'hizomen(s to) atttan tL 'it maximum~n stap.(h cont, nt. of. 

al,""t 17 to) 22 l' '('eint. Tie peak hat \'('st; )er'id( is Felruary -

Marcht witlh th e IavvsL spason rtunning from December to May. 

Best, plat.t ing esitL s ale obtaiied Frrom good loamy soil, free 

. 
or stmps and st,n((s. 'lhe plant, does well on hi]l sides and 

iS gp 'w!. xtt,' sively by small. Ilarelr vs. 

Te two vaiJeti(s tsed are the Creole and Banana. The 

Creole is a Iiggep+plant with lotn gervhivomes. The 1nternodes 

are longer, more Fibrous, less coml)act, hardier and the 

rhizomnes Can remianllc inl Lhe f7ield longer than the second variety 

before proces sing. The Banan a va riety is generally preferred 

on a Nlat, land. Tie vihizomes bunch and do not grow as deeply 

in the soil as the Creole type. It is therefore easier to 

harvest, b)oth manually and mechanically. 

http:leavt\e.ti


St . Vincent. A owino'oL is a powdev,'ed, tliumodiFi ,(I 

food giade' ar'owIrJt st artchi. (It, is rf ,invd fPoiwi the tiil)('i'is 

P""L.t s f . pl,,L, Ci L plo a "at iXv' to tinLh 

WVSL,+t Inie<s.) 

similar t.o anid 	 Bvi ti-h 

St. Vinc'nt, Arrowrioot, flourP, imp L.ts t soft tendor gel 

and ia sh; i t, e (ii t,ii' to Fo cl pi'odtulIs. It is bo tih heat. and 

ae i d sI abI I', ;t(nd i t, s I ;ind t aste dc;s not. mask natura[ ov 

added Fofu d CIl Vou1.1 . 

Typical (Chelmica l and Plysical Propeties 

Moist m ]/t0c 18.0
 

As , . 0.3
 

pll 	 6.0 

Screen Analysis:
 

Thr ough U.S.
 

No. 100, Z 98.0
 

Th'ough U.S.
 

No. ,100 , 85.0
 

Viscosity (Brookfield)," 

At 800 C. , Cps 1550
 
At 600 C., Cps 1625
 
At 400 C., cps 1800
 
At 25" C., Cps. 2175
 

"(No. 3 	 spindle, 20 rpm, 420 cooked to 921 0 C, and held 20 min.) 

Source: 	Staley Manufacturing Co
 
Decater, Illinois, U.S.A. (1974)
 



AppI i cat i ol) 

St . arrowoot'o) f'Iour i re('colifll(nde(d i rat, and 

i Iva I i (I foods hbecause i t i s 'sp)ec ia Ily cas i I y (I i g(. s t e.(I . 1t, 

lr1c'd a Iow s IucI sa lad 

Vi l(cent. ou r01 . 

is , )f'('Fif''( as.. co ti(i t Ie(lt or pol Fo o(I , aII 

di' II-" orc a ook( I f 1-1 it s , he( a IIsc it s I ~I ( ogelI st I -I~I,( ie 

V'e'sis( s y(Id ys ,s k(d,'n. is useiFul ill icingsau'id- yI i h-c It alo 

and de.--;seI't,;-, suc,h aIs piddings anld p i( fiIlings. 

SK Vincel_, aft (iw''ot, I out ('Omlpl ies willi Lhe requir'ements 

of "F"ood Sta.uh-ModiF ijed" as recorded in Food AddiL iv,.N Regn-

Iai.in 1l 110-. l National ('anne Association'sl meets 

sLa (1a (!-- for an s ,s Latches.p r 

Availa!)ii1 iy 

St. \'inavent aiiuiwtoot, Clour' is available in commercial 

(ltatt Lties packed in 100 or 50 pound mulLiwall paper bags. 

IL i s putt. up into cot uuga ted car dboard cartons of 56 1lbs. or 

28 lbs. net, uontLaining packeLs of eiLher 2 oz, 4 oz, 8 oz 

or I1 lb. 



Appv nd ix I I St.:c dies ,f Me.chanical HIarvesting of Arrowroot 

(I) April. 1959 by P.ll. Rosler "Repolrt to the 

St. Vintcenit Alrowr(oot Associat.oII 

oil Melchanlical llarvestiJng of" Arrlow

(2) March 1960 by .J .C. IIa'wkins, 'Report on The 

Mvehlanizat ion of Arrowroot Culti

vati-on in St. Vincent" 

(3) 1)ecemuber 1970 by Br'itzish lI.elopmeunt livision 

& in the Caribbean, "St. Vincent -

Seplember 1971 Arrowroot, Mechanization Preliminary 

Field 'Trials" . - Two Reports. 



Appendl x J IlI : hle Pocessing of Ari iow 1d t; in St,. Vincent 

The processing of ar w l.oot, may be cl assified as fol lows: 

I . Wia.shI i Ig 

la
2. .Ia -at' it~i ,)v' piinldlug
 

.3. ,Xi Xt Ii e i -;Iat e v 

4. sta iririg - fibre Fl' imination 

5. Subsi I - S(t. 11I iugi(a t o: 

6. AV i,lxyi rig 

Was i 2g t 

This is aiiried ciiefly a( taking off pieces of soil that 

have adlh ed Co the ihizomes, when they reach the factory.
 

.It, also assists iii get,, iiig 
 vid of fibres, roo liets, scales etc. 

The ri ist, wasling cOnsist,-s of dumpilng I'oots in a suitable
 

cortai-nen, witIi watel. 
 lhe roots are put; in and tur-ned well so 

tha, they can be washed i th is first. con Lainer. A lot of
 

soil is Iremoved frvom 
 the r'oots during tlhis process. The
 

next, washig which takes place aftler this is mainly to remove
 

scales, 'oottets etc. The cleaner the water and the utensils,
 

the higlieir wilt 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 these bavels have an arrangement like water wheels which 

keep the whol.e barrel moving. The roots are thr-own in at one 

end and come out the other. Inside the barrel is mesh wire
 

I/ Source: Internal Document of St. Vincent ATA (Not Dated)
 



wh ich al low's t he wat ev Io F, ow out, easi ly, Wi f,v I. is cont i ni I I y' 

lhruwtl ll iln, o t li, )ar'v l to wash tlhe 'o .s. le r' I i iig of tlii..s
 

ba I''t' l , .s i (I of' ,t he',v ui1) o'1 mat t eI', anid Iea%,es H.t e i'1i tomes
 

i n a c. I eanle, v'"11d i t i onl . In sum Factor it ma'll/l waVI. (ie. (11' )1ie(s ge (' N 

i s uIsed i%lI i cli has (0IlI[)1t IeI~I'5s. TlIi i s5 ge 'ill~~ w85ICli dS d 

p[)o)'e I I e I'-like pa rt w li i is so made, that. t wi II pass thc 

F', ) 'I" .ou( s 11C' (11(1 lit'( t her . hi s )'c)(-ess a -) I'soremoveS 

sl:,n s, I]i I)'i heI v sil Lo l)t the ,om. The roots con

i io t " hv ;arj t at cd From onec prpep I I ('I t o another in i rf'erent 

sC(:Lt i(1s. AfIt'r t.his no moe'( washing is necessapy. 

GP indcl ing 

This- is the first essential point of' Lhe processing, as 

in tlis the Poot.s ape ground or t;orn up so that the cells which 

conL,a i' l e sLarch are rpl)tured and broken to allow sMt;arch to 

e Pele'ased. The iimplemen t whi.ch tears up thle roots is known 

as a d'um or barrel. It is about 8 inches wide, 18 inches in 

di Llme tev' anid c ontarin saws. 

The bed of this implement has a ser'ies 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 fineness of the teeth of which varies. Some have 

fine teeLh and others coarse. One edge of the fine saw has 

90 teeth and the coarse saw 40 teeth. Saws with coarse teeth 



ave uied for t he fir.s', tcar'ing of t. l ots aiirl those wJIjelh 

h;ve fi ne tvt I i ave u.sed f'el. t he secc)id I c i ig.en 

III somie factovies thet'e ae hs " bmoelLiii for this 

Every .:aw hs 4 posit. i oils '_n wil ichI it call e used . The 

I)0ir]e I e vo Ive: 4000-5000 t; imes per m ntuo The fas tei the 

slpeod t.ie pr'eat. et' the tear' ind the qu icke' the starch is
 

OU 1.i'ic:led.
 

In t. lie pr i n i. ive type of factory the roots are pushed 

into the IXairrcl by hand. The closer the feeding board is to 

tie iar'el thlie bett,o . 

If [here are lots of' cigar-Lype rhizomes the feeding 

hoard has to be put c'loser because they are small in diameter 

and the st.a rc h eonLtoll; Ls low . In modern fac torie s hand 

feeding is Iot used. Extraction depends on speed of the 

barrel etc. 

Mxiture 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 

'coarse bit ty'. After the first washing subsequent washings 

are done in a series of containers which are lined with very 



--

wire, aoefi ne mesh and I liese .(I i nkcd up wit h each other so 

t hat d'a i nage Fronm one passe-s ilit o tlie othcr , in a ccntinuotis
 

f I (,'.
 

The wire whicl is used for st; iaini.ng the residue gets 

Finer and Finer in eachll sul)i(quelt, coiLtaier (60-120 mesh). 

120 mesh is eX (remely Fine ;inil in practice it is found that 

80 mesh wi ?,, , i-Ido the job .just, as weI I. Thc lesiClue From 

the st,'aIner is known as Fine hit(ty. The Finer tIh( wire usec: 

the finer would be ihe residue. Tie residue in taken oFF by 

hand and li scarded b"L in some Fact,"ries tlhere are auLomatic' 

strainers whi-ehl mrve m(chani(ally. The )iLLy is mecvianically 

thrown into wasL . The mareri al w'hi(ih is let, i.n Lhe strainer 

then goes another s[age which is known as SibsidaLion. Care 

should be exeicisecd to see that, no biLty goes into tLhe 'lab he 

of Settling aid this is the advanLag, oF using a Fi ner straainer. 

The disadvanLage is thaL (he piesence on the table of some 

fine paits o fF I) 1LLy has a slightiLtedenc) to delay tlhe speed 

with which (Me starch should settle olL on Ltre Lable, because 

the starch water will he so dispersed Fiinally and that, wil 1 

delay settling. Large particles oF nit, ty are allowed Lo pass 

on to the table and tihe presence of these in tlhe starc:h will 

encourage fIocculence and wHil allow for more r apid settling. 

Subsidation
 

This consists of settling on long concrete table 


1. The water at the intake should enter with the minimum 

splash and -

http:iaini.ng


2. 	 The water which leaves the end of the table should 

be free of starch. [n some factories it is run on 

to another t al) e . 

The tables are made of concrete varying in iidth from 

4 ft to 5 ft and from SO-100 ft. The shape if tak2n in two 

forms 

1. 	 A straight, tale 

2. 	 A t'ible with curves( 

At the intake t lhe diepth of the table varies from 1 ft 

2 ft. The intake dleit h is usulally greater than the outlet. 

The outlet. vari(s. fVmn I - 2 inc)h(s iII d(ptlh. 

(ertain checks ar'ie ) lpc'd ialong lie t all(I lengti. These 

checks are put inr to allow starchl to settl in Lthese p)ockcts. 

The floors of tie cliecks iust iOt slope towaids theLintake, 

the reason be ing that when thiie starch b)eginis to harden a plug 

is opened to al low thme warter to drain oMf . If tie floors of 

the checks slope i n tliiis (lIt e ,i. oi' tlie water hil lInot dIrainu 

off properly. Tlhese checks can he puL in whether [lie tal c 

has curves or not, but the starch having less cornievs to trn 

will be less agitated. [n a c iirved Labl there is tlie tendocricy 

of agitation. 'ih , floor on the tal)]Ie should (he as sr!looth as 

possible allowing for no agitat ion. There shouldIce 1n starch 

at the end of the table -- if this happens lie remedy is to 

slow down the water and so give the starch a longer time to 

settle.
 



Secon d st age of e.t.t I i ng 'lhis consists of draining the 

wal-.er off tlhe t.,, le and no more washin.- orf bit. ty. The water 

shon Il remai n io the t all Ie f i isL t o make sure thatL.the starch 

i s ., 1( 1, 1.i 'ut . Afte r t he wat i is (d a i nud off, it, 15s wiped 

off with a Ivean piece of clot h, p)lo)erly soaked up and after 

this I h , I otlh wrung outL. Whn Lhis is done the :-starch is in 

a semi-dry nature. It is tlen i"pu o I) big lutmps and placed 

in another contai ei hherc it, is again mixe(d with clceai water, 

properly s t ir.,d uip and the starch is allowed t o dissolve 

again. T10o much waLtr is uo(t niecessary at this stage for it 

is not Lo wash the sticli lt, julist, to m,,lt, i. I). A ,fter it 

leaves the box it runs through a strpai oe into a irough and 

from .htir(- into cir(:nllar pans, Thu tro gh is so regulILed 

Lhat the sLarch can )e removed to any (irculnar pan. These 

pans are aboutt , f t in diampt er and 3 ft ligh. rhere is a 

slight sink in the pan abo"t 6 inThs in diameLer . When thue 

mixture is put ito any of th s e ans, .it is st irre(d regularly 

in a circular motion unt, il a vortex is formed at, the Lop. it 

is stirred about 3-4 minLtts until the vortex is formed and 

1eF t to stand overnight. All pans are L,reaLed in a similar 

way.
 

Similarly, all the pans have holes somewhere in the 

middle which are plugged up when the pan is in use. Early 

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 scu llIosited which consists of 'ta'ch
 

h i-hl lt a iwni or
uk.s b clio caused by t l e presence of finie
 

gva iii i ilpI I I, i ti ,s , t In. cli ('-FofF i i cIh i s '-v I ineI ) i tt,y tCo
 

w.hiuhl 
 i~s addd€ cer'tainl gums whlic'h wcv' e V sent, in thle P'hi.omes. 

e('auS(, t li i , i C i 's (, I i gilt 'r h;an Ilhe grain of the 

staichi., thli(Vy Ol t. tFo t he top Irnd remaini on top. SometLinmes 

(he la\v' is iP to 4 iihes in licikness. That is the reason 

why tire st irch ii t lie parr ias to be stirred so vigoorrsly. 

If it is just, run off' from the I.rough to the pans without 

stirring the starch , the sc'um layer is separated ['porn the true
 

stal'ch and in the clepl ePssio at tihe bot, tom there is 
 another
 

set of impurti t es hieav ier 
than starch so it is settled at the 

bottl . This usual ly . sist,.s of gr'ains of sand and stones 

which by chance have found Lirmrse. l ,,-,; ini tihe starch. Af'ter 

the water is run off', the 'mal"ngo' Is prnjper'ly scraped until 

the whole of it, is takern off and there is no mooe br';wn. if 

the pan is not properly st irred, madu go woulc not come to the 

top, therefore, in,, is important to have all thie pans st;irred. 

When the madungo is properlly Laken off the clean pur'e 

is

starch is left behind, aind it/dried in a similar, way in which 

the starch which was lef't on tlie Cabl le was, Towels are then 

used to soak up thlhe water. This process takes about I hour 

allowing the starch to he appraent, ly free from water. After 

it is sufficiently dried, the starch is then dug up and taken 

out to go to the last stage which is Air Dryina. 



The heavy i inpul i t ics will not be see(n until a1l t1he trite 

starch is taken off and t hey shou Ild be I ooked for' somewhierhe in 

tlhe exact, (('t ' liii' Olpalls5 Thlat .(cct.ioll of seit,! li g is thecen 

most t'cI c . ('il I art, oF th e h(eJ e I pr .ocessfor the (ulia! iCy of the 

st aii h epC(, nds on i L. 

Clean water, ci ean tabl , piroper st irrifig, taking of f all 

the m11adillio, taking off surpi us watlev from the body of' the 

real starch, all these ipoints contribute to the success oF 

good qual iCy starch. 

Air Drvin " 

This consists of exposing the sLarch in such a manner as 

to get rid of all ,moist;ure, and the t. ime taken varics from 

5-7 days d'pelnding mostl y on weathlei' condic, ins. The wet 

starch is taken F''om vats, is broken u1) linto small pieces 

about the size of' an egg anId those l ump. ale put, on racks 

made of chicken wive arranged in layers "lout 18" apart, 

using up as much space as possible. 

To prevent any wastage of' starch Lhe small crumbs which 

escape ape squeez ed t.oge .her by hand into balls and are put 

on the wire to he 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
 



i 

which can bea nu is-'aIIce o lie dlyi fig house. The I ocati oi of 

Ii is stoi totheI use aI so im I -)LitIt'I. IL I 1)e cX)Osed )pre

ferae l y an v (' tcd itII [ no po.s il) i tyo1r 'e it )it tsl dlJ.'he1 he i 

or It.it'. c'IIteI i Ig I t h' I Io ll s thi. wou Id give di scol oured 

st,ar'ch. 

The s)eed of dr'yLng (elpel(ds ()in the w ther largely, hut 

it. also depends on the size of the pieces of st arch. The 

smal ter [he lumiups of starch the ea.i(,r they wold dry. 

The w(ather hs cliteect, heai ingV otl the speed of' drying 

and the aspect of weather which inftluences drying most is 

humidiLy. ('he less breeze t he more humid the air Lends to 

be and vic(e-ver.sa). 

Damp weather somet. imes gives Larch a set b)aIck aid carn 

also cause starch Lo be liscolou.ed bccau.(s dust, can enter 

the starch more readi ly. Starch is di.scolouprd when it has 

a yel]owislh or brownish tainL. Pure white sLavch tends Lo 

have a b luissh look to Lhe .efiectLion of l igLt, hurt is not 

really blie. 

When the sLarch is thorouglity dried it, can )e t es ted orn 

the wire by shaking it. It can also he tested by LakLng simail 

quantities of starch in hand, squeeze it; and a fter releasing 

it, if it remains in a lump the starch is not dry, hut if it 

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 trPy t the bottom to collect starch.
 

http:liscolou.ed
http:vic(e-ver.sa

