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COMMENTS OF THE PROJECT BACKSTOPPING OFFICER

Jamaica is one of the biggest tropical fruit producing countries
in the Caribbcan region. The serious problem which Jamaica and many other
developing countries are facing is how to export the excess production
of the valuable tropical fruits. There are several possibilities to
export truits at much cheaper prices. comprehensive experience is available
on how to export fresh truits. value-added products, i.c. processed fruit
products like confiture. puree. juice, etc., which have a big export

potential.

It was Mr. Cronberg’'s task to prepare a techno-economic study on
processing and marketing of tropical fruit juice concentrate and fruit
purees in Jamaica. In his report different alternative processing methods
are examined. evaluated and suggestions and recommendations for export
have been made. The report comprises valuable information on the international
market for tropical fruits as well as on various processing technoivgies
like e.g. aseptic packaging. Mr. Cronberg's report contains very useful
techno-economic information on the whc!. national fruit industry. from
the farming side, production yield, acreage, varieties of tropical fruits
to the processing indu.try and marketing. His report can be considered
as a valuable tool and source of information for JAMPRO and the national
truit industry for the development of ar zappropriate fruit processing
value-added industry, and with a view to the establishment of linkages
among fruit growers, processors and distributors and to the creation of

the appropriate mechanisms for access to the international market.




1 INTRODUCTION

1.1 Jamaica, with its tropical climate, has an increasing production
of citrus and other tropical fruits, such as mango, papaya, guava
and pineapple. Further expansion of the production and processing
both for export and domestic use of a number of selected fruits
could be a good potential to diversify and expand the export from
Jamaica.

1.2 Jampro, Jamaica's export development agency, has decided to
investigate the viability to establish a processing plant for
tropical fruits. The project will be carried out by the private
sector, and a few selected companies have taken active part in the
preparation of the feasibility study.

1.3 The preparation of the feasibility study has been made possible
under a technical assistance programme financed by United Nations
Industrial Development Organization (UNIDO).

1.4 The investigation and preparation of the study has been carried
out in two separate phases:

(i) market investigation in Europe/USA
(ii) investigations and surveys in Jamaica, as

well as discussions with sponsors, government
and financial authorities.

1.5 Exchange rate used: USS 1.0 = J$ 8.00

1.6 The investigation and preparation of the report has been made by:

Christer Cronberg, Sweden
Address, see arnnex.




2.3

2.4

2.5

II.SUMMARY

The viability of the establishments of a medium sited fruit puree
processing plant has been evaluated.

The project, based on the exports of 2000° tons banana puree, 600
tons of mango puree and 400 tons of papaya puree is viable, based
on conservative price estimates with regard to the expected market
prices.

The market for the projected sales volumes at the calculated prices
would be further evaluated with the assistance of Pittrex Handels
geschell schaft in Hamburg, Germany, a possible share holder.

The two main sponsors would be

The Jamaica Banana Producers Association Ltd.
The United Estates Ltd.

In addition it is expected that

Inter america Investment Corporation, and Pittrex Handels
geschell schaft would be minority share holders

Total investment would be about US$ 2.3 million. At full development
the project could generate about US$ 1.0 million net earnings in
foreign exchange per year.




3.2

3.3

3.4

II1 BACKGROUND

Jamajca has an excellent climate and microclimates for the
growing of a number of tropical fruits. However. commercial
production of tropical fruits are mainly limited to citrus
(orange and grapefruits), mango, papaya and ackee. Most of the
fruits are produced by small scale farmers, mainly geared for
the fresh fruit markect.

A large part of the fruits are purchased by so called "higglers"
which are acting as middlemen/women between the producers and
the urban buyers. The higgler system works in different levels.

The higgler system provides the urban market with agricultural
commodities including fruits.

The export of tropical fruits including bananas has varied
considerably during the last number of years. Jamaica export
mainly bananas to England, and The Jamaica Banana Producers
Association has developed both the shipping as well as the
distribution of bananas to UK in an efficient way. Normally

one ship leaves Jamaica to UK/Europe each week. Several times
these reefers have spare capacity and can bring additional
products, such as aseptically packed fruit purees in steel drums.

Jamaica with its surplus of bananas, own transport fleet to
Europe, and good climate for expansion of the production of
tropical fruits, has a good potential to diversify its market
into export of aseptically packed tropical fruit purees




v PRODUCTION OF FRUITS

The production of different types of fruits are scattered all over
the island. The production are mainly by small holders and only
sugarcane, coconuts and bananas are produced by larger units.

Jamaica is a hilly isiand and it is mainly in the valleys where
small plantations of fruits are developed. The production of fruits
is dispersed over large areas and by small producers. The small
farmers do not focus in obtaining maximum yields from his fruit
trees, but more on a subsistence level of combined production from
his different types of activities, involving livestock, some farming
and fruit trees.

The island has relatively poor infrastructure which makes the
collection of fruits difficult and expensive. Small traders,
middlemen /women (called higglers) are buying the fruits and other
agricultural products from the producers and resell the products in
the main cities of Kingston, Montego Bay and to places like major
hotels and restauran®"s.

Processing plants, using fruits and vegetables as raw material can
be divided into three categories:

(i) Companies which use their own land for their main
production and which are buying additional products
from small producers. Such companies are : Southern
Food Processors.

(ii) Companies which are processing the production from
their associates like Jamaica Citrus Growers Ltd.
processing citrus fruits mainly into concentrate(orange
juice and grapefruit juice) and some canned products.

(iii) Companies which buys their raw material through
arrangement with farmers and the open market.
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4.10

4.11

-9 -

Detailed production costs for banana, mango, papaya 2nd guava is
attached in Annex 2. The vield per acre at full production is
calculated to be as follows:

Banana : 16,000 lbs/acre
Mango : 23,000 lbs/acre
Papava : 20,000 1lbs/acre (average over 3 years)
Guava : 25,000 lbs/acre

These vields are based on the assumption that the orchards are
well maintained, weed control is applied and fertilizers are used.

Average vields of the fruit trees in Jamaica is lower. The
Ministry of Agriculture estimates the yields as follows:

Banana 16000 1lbs/acre
Mango : 2400 lbs/acre
Papava : 1200 lbs/acre
Guava 2000 lbs/acre

Due to the average low yields of the orchards or plantations now
in production in Jamaica, production costs are higher than if the
production would have been done under more technical and advanced
systems.

The farm gate prices for fruits sold are linked to the fresh fruit
sold as such to the consumer or high quality frvits sold for export.
Prevailing prices are as follows (1989):

Banana : J$ 0.6 - 0.8/pound (non-exportable bananas,
Mango : JS 1.20/pound
Papaya : JS$ 1.35/pound
Guava : J$ 1.50/pound
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Average preduction of the main fruits are, according to the

statistics from the Ministry of Agriculture, as follows:

Banana
Pineapple
Papaya

Mango estimated production

Sweet orange
Grapefruits
Ortanique

More detailed production figures are given in the annex.

Commercial production of mango and papaya, will
establishment of new orchards, through targeted

120,000
10,000
3,000
3,000
21,000
14,000
3,000

tons (export 50-60,000 tons)

tons

tons {export 420 tons)
tons (export 570 tons)

tons
tons
tons

Expected production in 199% will be as follows:

Mango (1500 acres)
Papava (500 acres)

It could be that the development will slow down

8800 tons

6800 tons

the present high interest rates (28.30 Z p.a.).

Calculated production cost, at full
fruits are as follows (for export)

Banana JS$ 1437/ton
Mango J$ 3550/ton
Papaya J$ 788/ton

Guava JS$ 3043/ton

Us$ 180/ton
USS 444/ton
UsS 98/ton

UsSS 380/ton

increase by
financing.

somewhat due to

yield, or the following

A fairly part of the production cost is the cost of the boxes for

export.

Production cost for precessing can be calculated to be lower, due
to the use of simple returnable boxes, for the transport of the
fruits to the processing plant:

Banana J$ 791/ton
Mango JS 3631/ton
Papaya J$ 788/ton

Guava J3 2162/ton

or
or
or
or

US$ 99/ton
US$ 329/ton
UsS 98/ton
Us$ 270/ton
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v PRESENT PROCESSING SECTOR FOR FRUITS
- 5.1 The main fruit processors in Jamaica are:

Musson Fcod Processors

Grace Canning

Scott's Manufacturing

Southern Fruits and Food Processors
Jamaica Citrus Growers Ltd.

United Estates Ltd.

Fruits of Jamaica Company.

5.2 All the processors are small to medium sized, working with
relatively simple processing equipment. Jamaica Citrus Growers Ltd
are exporting citrus juice conceantrate and is the largest exporter
of processed fruits. The compan; will make further expansions in
its evaporation plant.

5.3 Except Southern Fruits and Food Processors, United Estates Ltd and
Citrus Growers all other Jamaican fruit processors are buying their
raw material from higglers and from farmers themselves. Southern
Fruits and Food Processors is at present re-atively its plant and
is not ready for further expansions, Citrus Growers will expand
ics evaporation plant and would wait for further evaporation
project is done.

5.4 United Estates Ltd. has a small efficient plant processing orange
into a high quality orange iuice distributed on the domestic market.

United Estated Ltd. would be suitable for further expansion, and

the company works closely with Jamiaica Banana Producers Association
Led.
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PROJECT

The Project would include the establishment of a processing
plant which would be able to process a number of fruits into fruit
puree. Sterilize the puree and aseptically pack the puree into
sterile containers. The volume of the containers would be 200 litres
to fit into 200 litre steel drums. Most of the puree will be exported

to the U.S.A. and Europe.

Brief Technical Description

It is expected that the processing plant can be built into an

existing building. The building has to undergo a profound renovation

tc get up the hygenic standard needed for an export-oriented operation.

The water installation and electricity wculd be available while 2 new
boiler would need to be installed. The processing plant would consist

of the following main units:

- reception and inspection of fruits
- hand peeling of certain fruits

- crushing and vacuum treatment

- heat treatment and cooling

- aseptic filling

The drums will be stored in chilled store before exported
through Kingston Port. Detailed technical description is given

in Annex of the key components.




6.3

6.4

-13 -

Estimated Investment Ccst

The summarized estimated investment cost is as follows:

(J$'000) US$ Equivalent
Rehabilitation of existing building 2040 255,000
Utilities 920 115,000
Chilled Storage 1016 127,000
Equipment 7472 934,000
Freight, Training and Installation 1888 236,000
Vehicles 552 69,000
Office Equipment 112 14,000
Interest During Construction 904 113,000
Initial Working Capital 1672 209,000
Physical Contingencies 1656 207,000
Price Contingencies 832 104,000 |
19064 2,383,000 :

Investors

A new company will be formed to establish the project. The

proposed investors would be the following four companies and corporatioms:

(1) Jamaica Banana Producers Limited
(ii) United Estates Limited
(iii) Inter American Investment Corporation

(iv) Pittree Handels gesell shaft, Germany.




6.5

6.6

Jamaica Banana Producers Limited is the largest banana

producers in Jamaica. The company has their own refrigerated
ships transborting bananas to the United Kingdom and Europe.
Normally, oné ship leaves from Jamaica to Europe each week,
making it possible to transport fruit puree to Europe at a
lower freight rate and frequently Jamaica Banana Producers
Limited also have a well established distribution network in
the U.K. and a new distribution chain is being built up on the

European Continent.

Further information about Jamaica Banana Producers Limited

is given in Annex (Annual report 1989)

United Estates Limited is a family owned company operating
5,400 acres, producing mainly citrus and sugarcane. The citrus
(orange) is exported fresh in boxes as well as in bulk. The
oranges exported in bulk are pressed in the U.K. and sold non-
pasteurized as a high quality drink. United Estates uses space
reefer space on Jamaica Banana Producers' ships to get thelr
oranges to the U.K. The company aiso operates in addition to
their citrus packing line, a new processing unit for pasteurized

high quality orange juice sold in Jamaica.

- e ————————_—————————
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Total sales in 1990 was J$48 million with a profit of
J$4.5 million. Expected sales in 1991 is calculated to be about
J$80 million. The increase comes from the citrus juice rlant
operating at full capacity in 1991. About 60X of sales in 199C

was export.

United Estates Limited employs about 2,000 persons. The
company buys fruits also from a large number of small producers

surrounding the fruit packing and processing plant.

Interamerican Investment Corpcration (IIC) was established
in 1988 under Interamerican Development Bank. The objective of
the Corporation is to promote the establishment of small and
medium sized export oriented companies, to promote employment
and transfer of technology. 1IIC can participate in equity

as well as in financing of a project.




6.8

Pittree Handels geschell shaft is a trading company located

in Hamburg, Germany, specializing in the sales of tropical fruit

juice concentrates and fruit purees.

Pittree trades about 35,000

tons annually of which one third comes from Argentina. The

breakdown of the last years' sales have been as follows:

Orange juice concentrate

Pineapple juice concentrate

Grapefruit juice concentrate

Lemon juice concenfrate

Other fruit juices/purees

20,000 tons from Brazil

2,500 tons from Argentina

6,000 tons

3,000 tons from Argentina

3,000 tons from Others
6,000 tons from Argentina

5,000 tons




Financing

6.9 The proposed financing would be as follows:

Equity: US$1,000,000 equivalent

Jamaica Banana Producers: Equiv. US$590,000
United Estates: Equiv. US$200,000
Interamerican Investment Corp:Equiv. US$$200,000
Pittree: Equiv. Us$100,000

TOTAL Equiv.US$1,000,000

Financing: Uss$1,383,000

Interamerican Investment Corp: US$550,000
National Development Bank: US$624,000
Commercial Bank (working capital): US$209,000

TOTAL Us$1,383,000
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Location

6.10 The new plant is proposed to be located at Bog Walk. The
city is in the centre of the Eastern part of the country. Bog
Walk is situated rather close to several of the large new citrus

plantations.

6.11 The plant will be built next to the present packaging and
processing plant of United Estates, and some facilities would be
leased from the United Estates plant, such as offices, facilities
for the personnel as well as water and electricity. By this
arrangement, the investment can be reduced and the management
structure of the well operated United Estates plant can be

extended into the new company.
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Organization
6.12 The new company to be created will have a relatively small

small organization and buy administrative and personnel service

from United Escates.

The proposed orgarization would be as follows:

Board of Directors

Banana Growers: 3 pversons
United Estates: 1 person
1IC: 1 person

Pittree: 1 person

Management of the Company

Management: Managing Director
Organization of raw

material: 2 persons
Factory management: 2 persons

Sales of tinished

products: 3 persons

Processing plant: 8 Supervisors

32 workers
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SUPFLY OF RAW MATERIAL

The capacity of the processing plant is closely linked to the
aseptic packaging unit. It is prepared to install onme Star-
Asept, aseptic bulk filling machine, which can handle up to
about 2000 litres of product per hour, if large 500 - 1000
litre containers are used. For export purpose the fruit price
will be filled into 200 litre container (220 kg) and the
capacity of the filling unit would be around 1000 - 1200 kg
per hour.

The proposed plant would be able to produce up to 6000 toms of
puree per year, operating three shifts. For the purpose of the
feasibility calculation, it is assured that:

Days of operation per year 200

Hours of operation per day 10

Qut put per year 3000 tons




3

7.3 Jamaica has the poteatial to produce a large number of
tropical fruits. Fer the purpose of the feasibility cal-
culation it is assured that the following main products
would be sold:

Banana r:ree 2000 tons/year
Mango puree 600 tons/yeat
Papava puree 400 toms/year
7.4 Yields from raw material to fruit product is estimated as
follows:
Banana : 70%
Mango : S0%Z
Papavya : 457
7.5 The need for raw material would be:
tananas : 2857 tons
Mango : 1200 tons
Papaya : 890 tons
7.6 Banana

Jamaica has a large production of bananas (export in 1989 was
42,607 tons), which relates to a production in the range of

100 - 150,000 tons in the Country. In the export packing houses
relatively large amounts of second quality bananas are sorted
away, because it cannot be exported. This second quality

bananas (with skin blemishes, but still good quality inside)
would be very suitable for proces-ing into pulp. It is ectimated
that at least 20 percent of the bananas going to the packing
houses are sorted away. 1he packing houses surrounding the Bog
Walk city can provide 3000 tons of bananas.

Price to be paid, to cover transport and handling cost and a
J$ 0.10 margin per pound, would at present be JS$ 0.75/pound,
equivalent to J$ 1652 per metric ton.

.
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7.8

7.9

7.11

7.13

Mango

Jamaica grows many types of mango. The last years expansion programme,
ﬁp to 1500 acres planted with mango, involves mainly the variety

Tommy Atchins", a large fruit with a small stone, suitable as a table
fruit. Unfortumately, the fruit lacks a good flavour, and is not alone
very suitable for processing. The “"Tommy Atchins" variety could how-
ever be used to a certain extent with other better flavoured mangoes,
like "Common Mango Number 11" and the variety "Bombay"'.

The estimated amount of mango grown in Jamaica is about 3000 tons, with
a growing amount coming into production within the next few vears.

The planted 1500 acres of mango could yield up to 10,000 tons at full
development.

Relatively, thé total output would probably be lower. Output in 1994
is estimated to 8800 short toms.

It is estimated that about 1200 tons of mango (both the variety of
Tommy Atchins and common mango would be available for processing
within the next 3 - 5 years.

Pri.e panel for mango for processing would be in the range of
J$ 0.70 per pound. :

Papaya

Papaya is grown widely in Jamaica. Annual registrated output is
about 10,000 tons per year. New plantation will expand the production.
Most of the papaya goes to the fresh fruit market.

It would be possible to obtain about 900 tons in another 2 - 3 years
time, assuring that the plantation of papaya would develop as planned.

Prices paid for papaya for processing would be in the range of
JS 0.75 per pound.
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MARKET

The market for banana puree has been expanding dvring the last
few vears, packed both in aseptic packages and frozen. Some
banana products are also sold at 40°Brix concentrate. The

end - users are the dairy industry, the beverage industry and
the baby food industry.

The initial study of the market prospects for tropical fruit
purees did not focus on banana ‘puree, but on many other more
exotic products.: Several truders expressed interest in banana
puree, but no volumes were mentioned. Price for seedless
hanana puree is about US$ 800 per ton CIF Eurtope.

Further investigations of the volumes traded in banana purees
will be investigated as well as price fluctuations during the
last few vears.

The market for mango puree, mainly single strength is expanding.

Prices varies, however, very much pending on the quality

of the puree. A good quality puree can catch up to US$ 1600

per ton. Due to increased domest:ic demand in India, export |
from this main supplier has dropped. Further information is

given in the Anunex,

Papaya puree has a relatively limited demand in Europe due to
rather low flavour of the puree. Papaya puree is often used as
a "filler" in different tropical fruit juices due to its
relatively low price. Further information is given in the
Annex. Possible volumes to be sold, both in USA and Europe
would be about 400 tons.
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FINANCIAL EVALUATION

Estimated operating cost are calculated in the attached

annex.

The operating costs can te summarized as follows:

The

raw material

packing material

energy

personnel/management
administration

maintenance

transport to Europe
commission to trading houses
cost of working capital

TOTAL

expected revenue would be:

2000 tons banana puree
600 tons mango puree
400 tons papaya puree

TOTAL

J§ 000
8040
3200

169
720
300
480
2100
1024
106

16,133

J$ 000

12800
5760
1920

20,480

The calculation is base. on prevailing prices.
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9.6

9.7

9.8

It can be observed that the papaya puree would actually be operating
at a loss. However, tne product is included in the calculation
because prices could be expected to be higher than US$ 600 per ton
within the near future.

Following conditions for the loans (USS$S 1,383,000 equivalent) from
Inter American Investment Corperation and National Development
Bank have been assumed:

. 10 years
Repaymenc period
Grace period for repavment of principal: 3 years
Irgerest rate (based on US dollar) 13 %
Debt service would be as follows:

Interest Principal  Total ~ J3 000

Year 1 179,790 - 179,790 1438
Vear 2 179,790 - 179,790 1438
Year 3 179,790 - 179,790 1438
Year 4 179,790 197,572 377,362 3019
Year 5 154,106 197,572 351,678 2813
Year 6 128,421 197,572 325,993 2608
Year 7 102,736 197,572 300,308 2402
Year 8 77,053 197,572 274,625 2197
Year 9 51,368 197,572 248,940 1992
Year 10 25,683 197,572 223,255 1786

The project will take one year to implement, and it is assured that the
capacity increase would be as follows:

Year 1 implementation
Year 2 50% capacity
Year 3 80% capacity
Year 4 - 15 100% capacity

Cash flow for Internal Rate of Return calculation would be as follows
(in J dollars ooo)

Year O - 16,560
Year 1 + 2,173
Year 2 + 3,477
Year 3 - 15 + 4347

1 RR: 217

If profit drops 5%, 1 RR would be 157%
If operating cash increase 5%, 1 RR would be 167.
The cash flow including debt. Service would be as follows

(the project calculation is based on 100 percent export, and con-
sequently the Company would not pay any tax) :
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Investment Net income Debt service Total
Year 0 -16 560 - - 16560
Year 1 - 2173 1438 735
Year 2 - 3477 1438 2039
Year 3 - 4347 1438 2909
Year 4 - 4347 3019 1328 .
Year 5 (replacement 1656 4347 2813 122
Year € 4347 2608 1739
Year 7 4347 2402 1945 .
Year 8 4347 2197 2150
Year 9 4347 1992 2355
Year 10-15- 4345 1786 2559




ANNEX I

JAMAICA

PROCESSING AND MARKETING OF TROPICAL

FRUIT PUREES

The investigation and report has been made during a six
weeks assignment by:

Christer Cronberg

Amicitiagatan 25
21618 Malmoe, Sweden

phone: + 46 - 40159377
fax : 4 46 .- 40155828
telex: 33044 CRONCO S




ANNEX II

JAMAICA

PROCESSING AND MARKETING OF TROPICAL

FRUIT PUREES

AVERAGE YIELDS OF SOME SELECTED FRUITS

YIELDS

Bananas

Guavas

Large tree mango:

Small tree mango:

Papaya

8 short tons per acre
2000 1bs., per acre
250 dozen per acre
200 dozen per acre

1200 1bs/year/acre




ANREX 171I
JAMAICA
PROCESSING AND MARKETING OF TROPICAL
FRUIT PUREES

HARVEST SEASONS

Mango : start May
good June - July
finished August

Pineapple : start June
good July
finished August

Bananas : all through the year

Papaya : all year

| |
e " Nl [ RN Lo (BRI o 1 [N W o
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1979
1980
1981
1982
1983
1984
1985
1986
1987
1988
1989
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JAMAICA

ANNEX IV

PROCESSING AND MARKETING OF TROPICAL

FRUIT PUREES

PRODUCTION GF PAPAYA, PINEAPPLE AND BANANAS

Production in :Short Tons (2C00 pounds)

Papaya

1631
1376
2126
1832
1821
2345
2293
2427
3180
3199
3500

Pineapple

2670
4296
5368
9031
6973
8823
8170
7789
8150
10,345
10,704

Bananas (export)

68,834
33,107
18,774
21,878
23,539
11,058
12,742
20,000
32,000
28,058
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ANNEX V

JAMAICA

PROCESSING AND MARKETING OF TROPICAL
FRUIT PUREES
PRICES (FARM GATE AND MARKET) FOR

PAPAYA, PINEAPPLE AND SORREL

Price in: J cent per pound
Papaya Pineapple Sorrel
| Mzrket Pricg ﬁarket Price
i :

1979 17 27 1w | w2 56
1980 25 58 45 | 58 63
1981 23 49 - 47 86 69
1982 27 49 45 92 103
1983 29 63 53 95 112
1984 30 65 60 106 146
1985 18 91 73 144 179
1986 50 ;118 88 181 224
1987 91 . 157 108 204 262
1988 103 186 96 247 213
1989 135 258 135 308 313




JAMAICA

PROCESSING AND MARKETING OF TROPICAL

FRUIT PUREES

SRODUCTION 1990 OF SOME FRUITS

Quarter Area Production
Acre S - ton
Papaya 1 254 1673
Pineapple I 283 2230
Sorrel 1 451 225
Papaya 11 125 7817
Pineapple II 534 4065
Sorrel II - -
Papaya 111 159 981
Pineapple I11 500 3676
Sorrel II1 - -

S ton = 2000 pounds

Farm Gate
Price

Cents/1b

148
156
315
136
134
163
172
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ANNEX VII
JAMAICA
PROCESSING AND MARKETING OF TROPICAL
FRUIT PUREES
FARM GATE PRICES

Prices: cents/lh 1989 Quarters 1 2 3 4
av. 135 papaya 135 113 141 149

av. 135 pineapple 165 118 159 181




1978
1979
1980
1981
1982
1983
1984
1985
1986
1987
1988
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ANNEX VIII

JAMAICA
PROCESSING AND MARKETING OF TROPICAL
FRUIT PUREES

PRODUCTION AND FARM GATE PRICES OF CITRUS

PRODUCTION IN : 1000 boxes
PRICES IN : J$ per box
Sweet Orange Grapefruit Ortanique

Price i Price
408 1.05 1 370 0.70 82
309 4.00 388 2.20 29
506 4.25 451 2.55 137
329 4.40 487 2.00 52
384 5.00 468 2.10 48
319 5.00 301 2.10 55
281 8.50 230 2.50 56
429 15.50 230 8.00 54
471 17.50 371 8.50 87
308 N/A 230 N/A 23
528 N/A 348 N/A 78

Grapefruit : 1 box = 80 - 120 fruits
Orange : 1 box = 175 - 200 fruits (90 pounds)

Price

1.31
4.00
4.25
4.40
5.00
5.00
8.50
15.50
17.50

N/A

N/A |
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ANNEX Ix
JAMAICA
PROCESSING AND MARKETING OF TROPICAL
FRUIT PUREES
EXPORT OF FRUITS
(POUNDS)
1983 1984 1985 1986 1987 198¢
Avocado 143,997 138,989 187,786 221,534 231,155 58,947
Guava - - - - s -
Lychee - - - 650 - -
Mango 717,333 678,311 1,130,987 715,203 1,093,046 | 1,256,016
Passion Frui 30 - - - - -
Papaya 11,634 78,887 119,160 108,285 440,268 928,861
Star Apple 5,451 4,668 6,266 9,096 3,037 2,940
Sorrel 31,840 47,215 72,089 26,420 34,246 5,896
Banana 47,078,000 21,116,000 25,484,000 40,000,000 | 64,000,000 b6,116,000
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INTERNATIONAL MARKET FOR TROPICAL PUREES:

INTRODUCTION

-t

1.1 JAMPRO has reguested UNIDO to finance the preparation of
s feasibility study fcr a proposec project to process
different types of sub-tropical and tropical fruits into
fruit juice concentrate and purees.

1.2 The study will evaluate the possible marke:z for éif-
ferent types of concentrate and purees in Europe and
Usa., and access the production potentia. of different
types of fresh fruits. Rased on the market and the
supply of raw material, 2 technical proposal will be
made, in ordéder to calculate the possible investment
costs.

1.3 Taken into account the cost of rewvw material, the pro-
cessing and packaging costs, the calculateé investment
and the possible saies price of the finished procucts,
feasibility calculations will be carried out for dif-
ferent possible alternatives.

1.4 UNIDO has contracted the preparation of the first phase
of the feasibility study which irncludes:

- @&iscussions with selecteé tTracers 1n tropical fruilk
julice concentrate and purees .- Europe;

- _.assessment of the overall trencés of consumption and
+rade of the commodities.

1.5 The following fruit juice concentrates ané purees have
been analysed:

- orange

- grape-fruit

- lemon

- pineapple

- passion fruit

- mango

- papeya

- guave -

1.6 The final preparation of the cors.ete feasibilitly report :
wil! be done after the first phes:z has beern evaluated.
Ir add:z:on UNIDD has —o acr=® .- -pntinue 1o f:inance

tne second phase
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BACKGROUND AND GEINERAL TRENDS

The consumption of fruit juices ané nectars has steadily
increased during the last 35 years in the total world.
The main markets which have shown the highest increases
in per capita consumption are Europe and USA, both
markets which have to import the main parts of their
fruit juice raw material, with the exception of apple
juice.

The world producticn of fruits has grown with an average
of 2-3 percent per year, and at present an estimated 320
million tons of different types of fruits are producec.

Out of the total production, an estimated 180 million
tons are producec¢ in the sub-tropical and tropical zones
and 140 million tons in the climatic zones. Out of the
180 million tons produced in the sub-tropical and tropi-
cal zones about 120 million tons are consumed directly
as fresh fruits, and the balance, 60 million tonrns, is
exported either fresh or processed.

World production of the most important fruits in 1972,
19€C and 198S§.

Year 1972 1980 1988
Fruits —----- million tons -----
Grape 52 65 60
Citrus 42 55 66
Bananas 34 37 42
Apple 20 35 41
Water melons 17 25 29
Mango 12 13 15
Plums 7 ] 10
Pineapple S 9 11
Peaches 6 7 8
Melons 4 7 9
Other types n.a. n.a. —_
320
ts, either fresh or

The per capita consumption of fru:
processed, calculated as k:lo fresh fruit eguivalent .3
substantially higher 1n the r:ch ceveloped worlé ror-
pered to the developing courntries An estimated 130 H:lo
fruits per cap:ita 15 consumec 1n tne ceveloped coun-
trien, comparced to only 30 k:iloc ner capita :n tne
developing countries
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The per capita consumption of trop:icel ané sub-tropical
fruits increases year by year 1in che developed coun-
tries. The main market segments &re 1in orange and appie
juice, but more rexotic® fruit ju:ices are :i1ncreasing
their market share like:

rape-fruit
ineapple

*  mango
né tropical mixes.

»
kelVe}

*
fv

The market :s also getting more znéd more cual:ity con-

scious, ané the demand on high ¢uality products, with

good colour, aroma ané a balancel acid / sugar content
is increasiag.

During the field work in detail personal discussions
were held with eight large imporzers and buyers of fruit
juice concentrate ané purees. In total these eight
traders handle about 200,000 tors of fruit juice con-
centrate and pulps.

L1l the buvers expressed their c-~nfidence on expanded
market for sub-tropical and troz:cal fruit ju:ices in
aédiTion to the main consumptior I orance arl apple
juices

The consumption of exotic fruit juices goes into:

- carbonateéd soft drinks;
- baby food;

- yoghurts;

- ice-cream;

- other food items.




Qranae_Juice

3.1 The main supplier 1is Brazil, which at present complete.y
dominates the market. The recent TwO frosts zffecting
the Florida procducers of oranges are making the main
buvers to relay more on the Brazilian producI:ion

3.2 The Brazilian producers are making an excel_enl concen-
trate, and the main terminals iIn Europe, Rot-erdam anc
Antwerp, have good mixing possibilities, to ensure he
buver a steady and high qual:ity cf the concentrate.

3.3 Nearly all Braczilian orange concentrate 1is na
bulk as frozen product and most main encé-user
their bulk reception systems. Conseqguently, <
producers of concentrate have difficulties to compete
with the existing Brazilian infra-structure.

3.4 In 1988 about 59 percent of all fruit juice imports 1in
the world were orange juice concentrate, amounting to
UsSS 2,291 million, equivalent to zhout 1.8 —~-ll:on tors
concentrate.

3.5 The Brazilian orange juice concentrate exporters are

moving the price of concentrate up and down depending on
their assessment of their own production possibilities
and the global market situation.

Early 1990 the price for 65 Bx concentrate was as high
as USS 2,400 per ton, to be down to USS$ 1,800 - 1,900
per ton in October 1990. Further price drops are
expected, but the market would most likely stabilize at
Uss 1,500 - 1,600 per ton.

3.6 Traders are looring for alternative sources for orange
juice concentrate, to act as a counter balarce to the
Brazilian producers / processors. However, the well
established infra-structure by the Braziliar processor
and distributors make 1t difficulz for other suppliers
to break into the market.

-
2
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Prices paid for frozen concentrate of orance juice have
vbeen as follows:

USS / ton FOQT Eurgpe

January 1987 1,375
December 1987 1,900
January 1988 2,100
December 1988 2,250
January 1989 2,250
December 1989 1,400
January 1990 2,450
August 1990 2,250
September 1990 2,050
October 1990 1,800

Grape-fruit Juice

Most of the grape- fruit juice (80 percent) produced In
the world is relatively acid with a 5.5 - 7.5 ratio
(sugar / ascorbic acid) which makes the juice not well
suited for straight juice, but mainly for rectars in
which more sugar can be added.

The grape-fruits grown in Jamaica could well be of the
better quality, which has a high sugar content: a 7.5 -
10.0 ratio. This juice is well suited as straight grape-

fruit juice with a good world market demanc .

Price levels for 60 Bx concentrate are abouti US$ 1,600 -
1,800 per ton FOT (free on tank) Europe.

Main market for grape-fruit concentrate is USA.

Lemon Juice

A large part of the lemon produced is processed not only
for its juice but also for lemon oil and the peel, used
for pectin.

Lemon oil 1s paid about USS 17 per kilo, a low price
level has been USS$ 14/kilo. The lemon nil 1s manufac-
tured through cold pressing anc mechanical separation
(centrifugal separators).

Lermon juice concentrate 1s et present palé USS 1,600 per
ton for 457 Brix CLF RotterZam. The price nan heen 4own
to USS 1,100 per ton.
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Pineapple Ju:ce

4ain part of the pineapple julce concentrate 1S procuced

in Thailand, the Philippines, Kenya and South Africa.

The total dermand for pineapple juice has increased the .
last few years. The production of pineapples has

dropped, however, due to crop failures, which have

pushed the price for concentrate up.

Main markets in Europe for pineapple juice are Germany,
Italy and Spain. Prices during the last few years have
varied for 60° Brix concentrate from UsS 2,000 per ton
down to USS$ 700 per ton. Most likely prices would sta-
bilize around US$ 1,200 - 1,300 per ton.

Pineapple juice concentrate is normally frozen since
long term storage makes the product to go brown.

Manco Juice / Pulp

Mango represents a large number of different qualities,
such as the high quality Alfonso from India, to low
quality from a number of production places all over the
worlad.

t V3

otal world production of mangoes is about 15 million
ons

Different mango types come out through processing quite
differently. Consequently, it is important to start
processing in a small scale to find out final results
and market preferences. One variety of mango (Magdalena)
grown in the area is said to be as good as Alfonso.

Main part of the processed mango goes into baby food and
yoghurt. Baby food manufacturers prefer single strength
pulp which is frozen.

Traded mango pulp should be of 13-16" Brix.
The market for mango pulp :s not as large as for citrus

and pineapple, but the consumption increases steadily
and the price variations are rather small.

Lorld trade .n mangc pulp o aboutl 25,000 tons of which
a gnod part aons to the Guoo o Ltates. EEC 1mports abnut
1,800 tons per year |

ma:nly Lo UK and Hollanc).
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- JZ3 <00
U3S 1,80
US: :rports abcut 1,600 - 1,800 Tons pir ovesrs
3.23 Manzo juice (mango pulp passeé Through I:ne screen) 1S
solé mainly to the Gulf States. Saudi ~rabiz aboutl
15,520 - 25,00C tons annual y.
Pass:on Fruits
3.24 Pasc:or fruits are relativel.y easy to ¢row zncd the
plarts carry {ruit one - TWI Ye2<s after plznmtetion.
Quarz:ity procduced ané prices vary quite 2 izz, ané the
+ is somewnhat hesitant Tc €S too ngavi_y 1nTO
cts which have & higher level of passicn Iruit
3.25 Prices per ton can vary betweer USS 6,000 cdown to
USS 2,000 per ton of 50°Bx. At present the trices are
relz-ivelyv hich. Scrme pass:ion Ifuit juice s so.Z not
cor. srated, wnich makes rnzt:cnal statistizz scrmewnatl
unr able
3.26 In .988 the export of pass:on Irult concentrate was as
follows:
Tons
Brazil 7,512
Perc 2,0zC
Sri Lanka abouzt 300
Colombia abouz 3,000
Kenwva 200
abou: 13,00¢
- 3.2 Average PO ratillan enc Perevial
pass:on frun & neen
. Loru
i Hhotor - -
1982 LLaan e

1984 TLaaa L,
1982 1,000 TonE
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Guavg Juice ‘Pulyp

Demané for processeC guave has
vears; products such a3z Jju:ice

The Europearl
sincle strenc
varietly.

drice for juice (¢’ Erix) :s

abzuz U35 550 per TOoL C&c
Europe up to USS 750/ton £or tre pink/

:/red variet.es.

~he vo.umes processed were .- <13 znd 1987 as Iol:ows
{tons):
19E¢ 1¢¢E7
South xfricea 21,502 n.a.
Hawall 7,708 £,.22
Venezuela 3,:60 10,¢27

USA imports guava paste ané pulp fro=m Brazil (2,424 tons
in 1986), Dominican Republic (2,225 tons) and Australia
(6,551 tons).

2
el

"

Guava julces have a rather 11
only used as a secondary uice LT SOT

H
)
rt
10
e1)
]

xet, because 1T is
fry1t ErinXs.

D

Papava Pulp

ey

Papavye pulp :s5 rmperisd [roTe s 1 oraocenlly has o Deen
paid UG5 1,7c0/ton Lol AT S
Costa Rica ané Dominican Reorub..’ are exXpOrLInG 390

papaya pulp 0 UGA.
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The me:n recomrandations made by traders vis:ited are the
following:

¢

Marke:t is expanding and long-terrm prospects are cood.

However, price fluctuations are large, producer and

trader have to work closely together to ~take good times
as well as bad periods*®.

<
-

o

Normal commiss:on for a trader 1is

Some buyers / traders also teke possession of the com-
modities.

2 few traders could possibly invest 5-10% in the pro-
ject.

Some traders prefer to work with frozen products
because:

easier to store for long periods;

- quelity is higher;

- packing less expensive;

- aseptic processing needs very high hygienic condi-
tions all through the plant, could be difficult
during the first years.

Other traders prefer aseptic pack, because:

- small end-user could more easily handle the product;

- short term storage easy.

Traders are willing to work very closely with the pro-

ject, but normally insist to be sole agent, ané on lonc-
term relationships.
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THE INDUSTRIAL USES OF TROPICAL JUICES AND PUREES

Over the past cdecade tropicail fru:t products have gained
popularity all over the non-tropical world. But more than
anywhere else interest has grown in the western European
countries. Tropical fruits begin to appear in super-
markets and fruit markets as fresh fruit.

People today are more curious to try new products and
many have travelled to exotic countries, where they have
encountered the tropical fruits. Therefore tropicals are
no longer unfamiliar products, but are increasingly being
consumed both as a fresh fruit ané¢ as a processed ma-
terial.

Thanks to their nutritinus value tropical fruits are
being consumed in many different forms. The most common
way to process these fruits is tc make a juice, a puree
or a concentrate. Only ten years ago almost all trade of
tropical fruit juices was in the Zform of single strength
juice or puree. But high transport an2 storage costs have
pusheé international trade towarcs a greater handling of
concentrated material. People in the fruit juice business
say that the trade in single strength juice is just an
expensive way to transport water around the world.

Still, cduring the concentration trocess some aroma 1is
lost. Even though aromas are recaptured during the con-
centration and later added to the con:centrate or the
juice, a reconstituted juice does not have the same qual-
ity as a natural single strength. For this reason, there
will always be some people that are interested in the
single strength and would also be prepared to pay a rela-
tively higher price.

Nevertheless, concentrated material is gaining in im-
portance, and the constant development of finer process-
ing equipment will enable the processor to produce a
higher quality concentrate.

More than 80% of the tropical fru:t juices imported to
Europe 1s used in the beverage :ncdustry. The rest is used
in the dairy industry in yoghurts, ice-creams, whey or
similar products, or in other fcoé stuff, such as
marmalades, jams, baby food and candy.
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THE BEVERAGE INDUSTRY

The beverage industry s the most :mportant market sector
for the offset of tropical fruit juices. Not only because
beverages are consumed in great guantities, but also
because the percentage of fruit juice as a raw material,
is usually much higher than 1t is in other segments.

In the beverage industry, there is a great variety of
cifferent applications of the tropical juices and con-
centrates. They are used 1n juices, nectars, multi-
fruit/multi-vitamin juices, fruit juice crinks, fruit
drinks, dietetic drinks, syrups, liqueurs, soft drinks
and many other types of beverages.

Markets ancé regulations vary in cifferent countries. But
as a2 general classification one can speak of the follow-
ing types of beverages:

(1) On most markets a Fruit Juice for sale to the con-
sumer must be 100% juice and contain no additives.
In EEC 15 g of sugar can be added to one litre
juice and it still remains a pure juice and the
sugar does not have to be mentioned on the label.

(p11) A Nectar is composed of juice and water. But sugar
and citric acid or lemon juice are addeé to boost
the flavour. The amount of pure juice that has to
be used in a nectar varies between 25% and 50%
depending on the fruit. In EEC for example, the
minimum juice content is 50% for orange and 25%
for passion fruit and guava. Nectars were orig-
inally initiated by high fruit juice prices. By
diluting the juice with water and boosting the
flavour with sugar and acid the producer could
still offer a fruit juice beverage at a relatively
low price.

{1i1) Fruit Juice Dripnks, have a much lower juice con-
tent. Definition is not too clear, but normally
the minimum juice content 1s 25%. In the fruit
juice drinks a greater portion of sugar and citric
acid are used that in nectars.

{(1v) The Carbonated Drinks are actually juice added
soft drinks. They contain 1-10% fruit juice and
the content of sugar and c:tric acid are relative-
!y high. The water 15 cartonated and the car-
honated drinks are consur«<Z as soft drinks.

Ev) Sofe _Dranks contain no fruit juice at all. The
Tlavour 5 ohtained sclely ny flavour.ing cor

pounds, sugar and citric .-:d.
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The cdevelopment in the beverage market 1s going towards a
creater consumptiorn of beverages with a hicher juice
content. The flavouring and compound houses that have
supplied the soft drink industry, are moving into a new
segment, where they also deal with fruit juices to be
able to supply producers of carbonated drinks. Even
though carbonated drinks have bee:n existinc¢ in Europe for
gu:ite some time (for example the French "Orangina®"), the
big multinationals enter to this market, have really
increased the consumption of carbonated drinks. PepsiCo’s
leunch in 1984 of the lemon/lime 10% "Slice" was a power-
ful influence in getting this trend under way. In
February 1986 Slice had caught as much as 12.5% of the
American lemon/lime market in competition with products
like Sprite and 7-Up. Later Coca Cola and Schweppes have
2lso i1ntroduced carbonated érinks on the market and meny
cther soft drink producers are now offering juice added
soft arinks.

This trend towards z higher fruit juice content is based
upon a higher quality consciousness of the consumer. This
can be seen in the nectar market, where producers are
increasingly changing to the procuction of juices. Some
producers of fruit juice drinks will switch from sugar to
a sweet apple or white grape ané this will turn the drink
into a nectar. '

A2l In all the trend is evident zhat the beverage indus-
try is moving towards a greater production of beverages
with a higher fruit juice content.

A result of this development is also that a higher qual-
ity raw material is needed. The lower the fruit juice
content, the easier it is to cover imperfections in the
juice.

Multi-fruit/multi-vitamin drinks were introduced in
Europe 1in the early eighties and have become very popu-
lar, especially in Germany. These are drinks with juices
from usually ten or twelve different fruits. A carrying
compound of usually orange, apple or pineapple makes up
around 75% of the drink. This 1s used in order to get
volume and liquidity. Lemon or l:me 1s used to get the
acidity and banana to get the boZy. The rest, up to 25%,
supplies the character of the drinr. This 1s usually the
more expensive juices, like nass:on fruit, apricot, mango
or quave.
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Other ju:ices are just useld so that the producer Can put
ten different names on tne 1abel and they have no real

significance Ior -he character of the crink. Sometimes

vitamins are acced to the drink to increase the nulri-

tious value further.

Some claim a julce content of 100% and are then scld as
multi-fruit or multi-vitarmi juices and others with a
lower juice content are sold as multi-fruit or muiti-
vitarmin nectars.

Tropical juices are increasingly being used in licueurs
and octher alcoholic beverages as well.

THE DAIRY INDUSTRY

The dairy industry uses tropical juices, purees ané pulp
to produce yoghurt, ice-cream, sorbets, desserts,
puddings, sauces etc. It probably absorbs about 10% of
all imports of tropicals into Europe. Yoghurt 1is still
the most important dairy product for tropicals, but ice-
creams ané sorbets are gaining¢ in importance.

OTHER FOOD INDUSTRIES

Other fooé industries produce jam, marmalade, jelly, baby
food and other products. This sectior absorks less than
10% of imported material. Yet, even in baby food the
latest trend is tropicals. ’
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THZ TROPICAL FRUIT JUICE INDUSTRY - THE DISTRIBUTION
CHANNELS

Tropical fruit juices are mainly importeé :nto Europe and
North Arerica in the form of concentrate or a single
strength juice. It is normally shippec frozen in a 200 kg
drum or in a 200 kg aseptic bag-in-box.

For several reasons almost no juice is imported in a
ready-to-drink package.

- Transport costs are higher;

- With the sugar addec¢ into the ready-to-drink beverage,
a much higher duty has to be paid;

- Different food regqgulations con ingredients anéd labell-
ing make it very difficult to produce a ready-to-drink
product to be exported to many different countries.

This means that almost all tropical fruit juice 1is
further processedé in the country, where it is imported.

As mentioned earlier, most of the imported material is
used in the beverage industry. In Europe there are a few
important importers of tropical fruit juices. One of the
most important is Passi Ltd in Rothrist, Switzerland,
that opened up the European market for tropicals. They
are probably the largest single importer of passion fruit
and work with producers all over the world. Passi main-
tains a blending plant in Rotterdam from where it
supplies its clients throughout Europe. Another important
importer is Eurocitrus in Oosterhout, Holland. They make
blends and bases that are sold all over Europe and to
other parts of the world. Passi and Eurocitrus have
recently come under the same ownership, but still operate
as separate companies.

Cargil, further 1s a large producer of fruit juices.
Their main product is orange juice, that they import in
large bulk quantities, but they also deal with tropical
juices and run some plantations of their own. Basically
in Brazil.

Very often the importers, even 1 they are located in
other countr.es, have the.:r storzze facilit:es :n some of
the large perts, like onlardam o Armsterdaer. Trom there
tne goods, wren sold, are transyliriec by hoat, rail or
truck to the buyer.
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Compan:es that use re_atively smalli GQuaniiiies o0f trop:i-
cals usuai.y obta:in thelr raw mater:al tmrouch special-
1zeé agents or Lmporiers. AGents act on tehalf of the
expcrier and receive & COmmisSsion, rang:ng normally from
I to 5 percent, Ior their serv.ces Importers buy on
tre:r own account ané usualiy carry stock. This reans,
that theyv carry the storace COstS and a.so tear the risk
of unsold coods and lower prices On the other handé, they
can profit from rising prices by specuiatinc in goods t
store. Manv companies though, work both &s :importers and
agents

The compouné houses play & igrnificant zcie in supplying
the soft ér:ink industry ané the calry indus::y with bases
aré blends. Thevy also often supply fruitc bases for the
production of baby food ané other fooéd stuff. Compound
houses import significant QJan -ities of especially mango
products. Passion fruit s also used by these companies,

but not to the same extent. Compound houses vsually
import their tropical material éirectly from the pr--
ducer, but sometimes it is alsc obtaineé through agents
or .mporters.

t

The larae beverage companlies normally obtain all or part
of their needés direct from source. Althouch they may
ofte- also éea. with agents. Larger Dever2Ceé companiles
have éirect contacts witnh exporiers ané tThe.r representa-
t.vesz render freguent viILIs TC Ine igot=r's Zacilitlies
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ORANGE JUICE AND JUICE CONCENTRATE

PAST TRENDS

Production and Processinc Rates. The Un:ted States and
Brazil accounted for 49% of the worid's orange production
in 1986 (Table 1). Orange production in the United States
and Brazil is pre-dominartly utilized to produce juice.
Most of the production elsewhere in the world is utilized
fresh. Producers of orange juice other than the United
States ané Brazil include Arcgentina, Australia, Chile,
Cubas, Cyprus, Egypt, Greece, Italy, Israel, Japan,
Mexico, Morocco, South Africa, Spain, Tunisia, Turkey and
Uruguay.

In recent years, Florida‘s processed utilization rate has
ranged from 92% to 94%. The frozen conce: trated orange
juice (FCOJ) yields in Florida have ranged from 4.8 to
5.9 42° Brix litres per box, with yields in the past few
years being exceptionally high.

Brazil haé nearly 145 mil:ion trees in 1987/1988, with
about 20% of the trees being non-bearinc. In comparisor,
Fiorida had about 55 million round-orange trees with 35%
being non-bearing, according to the 1988 census. The h:igh
percentage of non-bearinc trees in Florida is related to
the ongoing post-freeze recovery.

Although Brazil has a much greater tree population than
Florida, Florida has higher yields, both in terms of kgs
of fruit per tree and litres of juice per kg. In Brazil,
about 80 kgs of fruit per tree are normally obtained. In
Florida 140-160 kgs of fruit per tree may be obtained,
depending on variety. The data on quantity of 427 Brix
FCOJ per box indicates that in recent years Florida has
obtained yields of about 0.14 litres per kg, compared to
0.11 to 0.13 litres per kg in Brazil.

F h ilization in Brazil has ranged from 800,000 to
2,000,000 tons in recent years. Based on the average per
capita fresh consumption in this decade and growth in the
Brazilian population of about 2.2% per year, fresh util-
ization 1s expected to range from 1.4 to 1.8 million tons
over the projection perind of this study. For purposes of
estimating orange juice production, processed utilization
in Brazil is determined as total! orange production minus
fresh utilization. '

Consumption. Import/export ceta for the United Slates
indicates that over 90% of 1 8 rports are covrally fros
Brazil, with Mexico being the noext larcesl subhlier




Eyuropgan orange juiCe imports are aisc dominated by
Brazil (Table 2). The data in the table does not distin-
cuish between FCOJ and orange base and, as a consequence,
zil’s actual dominan
&

[0 ]

market (e.g., whereas most of the imports
actually FCOJ, much of the imported product =Ir
1s probably orange base). The cdata, however, cdoes appear
to indicate that, although no single country outside the
United States and Brazil 1s a major orange juice pro- .,
ducer, the total product:on from these relatively small
producing countries could be substantial.

Imports of orange juice per country in 1988 are shown in
Table 3 (this table also includes grape-fruit juice).

The Swedish statistics show guantities importeé without
regard to the form of concentretion. The statistics do
not indicate how much juice is imported in ready-to-drink
form or whether it is deep-frozen or canned. However, the
very smeall domestic production of fruit juices - primari-
ly apple juize and vegetable juices - can be ignored when
estimating the total market.

Total imports in 1984 amounted to about 37,00C tons with
a total value of SEK 397 million. Orange juice 1s still
by far the most imported variety, constituting about 57%
of the total value (Table 4).

The sale of juice 1s about !7 l.tres per persorn per year,
while nectar has reached an annuei per capita consumption
of 6 litres.

Manufacturers use deep-frozen concentrates, primarily
from Brazil, as raw material in their production. More
than 60% of the juice and nectar is sold as concentrates,
specially packed in aluminium foil coated paper cartons.
Ready-to-drink juices show a declining trend, while deep-
frozen juices have never been really popular in Sweden.

There are two large manufacturers. ARLA (a dairy organiz-
ation owned by the Swedish farmers’ cooperative) has half
the market while BOB (owned by ICA) has about 30%. Juice
in bigger packs is sold to the institutional market. In
this sector, which accounts for ebout 15% of the total
market, there is also a demand for juices aseptically
packed in tins of 1 or 3 kg.

The second market seament 15 the food industry, using
Juices primarily for production of flavour:ings for soft
drinkec and other hoverages, as woll as various types of
fond products 1t buys deep-frozen concentrates but alsc
asepticaeily and chemically preserved juices, the latte:

hogght o 200 kle o drume
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Aboul 50% of Sweden’s imporited Julce :3 srocessed and
packed for the consumer market. The consumer market
retezil trade in Sweden 1s dominated by three b:ig inte-
grated organizations specializing 1n 1irportinc, whole-
saling and retailing. ICA 1s an importing and wholesal‘ng
orcanization owned by individual retailers on & cooper-
ative basis. A central body in Stockhols hancdles most of
the import activities. Three reg:ional ccmpanies with more

than 20 distribution centres supply mors than 4,000 ICA
retailers. BOB Industries, the second-i:ggest juice

packer in Sweden, belongs to the ICA ¢rcup. It makes its
own purchases from its head office in Himla.

ICr a2lso has an organization for sellin~ to the catering
market. It is estimated that the ICA group is responsible
for about 30% of total food distributiox in Sweden.

consumers’ cooperative, KF, which kzs 17 recional

ribution offices supplyinc more ther 2,000 cooper-
e food ané cdepartment stores &nd other outlets. A

:al company, PROMUS, is a supplier to the catering
-~

KF 1s also involved in the production cZ food and bever-
ages through a subsidiary, Foodia AB, which also handles
the import of most of KF’'’s canned and deep-frozen pro-
ducts.

RKF covers 25-30% of total fool c:istribuz:i
The consumers’' cooperatives ir the Norl::z countries have
estéblished a2 special body in .openhage:r, callei NAF,

which acts as a purchasing agent.

ONOS imports 600-800 tons of fruzen orznge juice concen-
trates annually with a growing share of the market. The
company contacted Cuban trade organizations in 1985 for
intormation about juice exports but di¢ not receive any
response at that time.

The larger manufacturers import fruit juices themselves
but they also buy via specialized agents/importers. These
importers, very often quite small compenies, may be
specialized in a certain product group c¢r in selling to
specific customers, e.g. caterers or 1infustrial users.
They are usually quite open to rew proZuct i1deas and are
interested in testing new suppl:zrs.
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All juices enter Sweden duty free according to the GSP
scheme. Shipments are subject to testinc by the author-

. ities according to general international regquirements.
Special attent:ion should be given TO the regquliation
concerning the metal content of the product:

- the tin content may not exceec 250 milligrams/kilo;

- the lead cortent may not exceed 2 m:iligrams/kilox

m - S
Theres are also special regulat:ions as tc the labelling of
consumer packed food.

The industry requirements for orange juice are 65 Brix
concentration with a pulp content of 6-6%. The ratio
{acidity/Brix) should be 15 and the colour clcse to 0J3.
Manufacturers generally prefer Irozen concentrated juice
to aseptically packed juice since there is no risk for
involuntary fermentation.
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PROJECTIONS

Projec-ion methodology. In competitive rarkets, such as
the orange juice market, the market price 1is determined
through the inter-action of supply and demand.

81

The far~tors that influence the supply anZ demand for

orange juice include:

- The orange tree population;
- Production yields;

- Exchange rates;

- Income growth and;

- Advertising.

Future orange juice production has been estimated by:

1) Projecting the orange tree numbers in different
age categories based or initial tree populations,
assumed tree-loss rates and estimated tree-
planting levels;

2) applying average yielcCs by age of tree to the
tree-number projections to find total orange
production;

3) Estimating processed ut:.:zation sased on the

total orange production estimates and processed
and fresh utilization trends and;

4) Translating the production utilized in processing
into litres of juices by applying average juice
yields.

The demand component of the model focuses on the U.S.,
Canadian and European ) markets. The equation for each
market relates quantity demanded to the FOB price, with
an adjustment for the tariff level existing in the
market. In addition, the quantity demanded is related to
a growth factor reflecting the overall impact resulting
from changes in population, income, advertising, substi-
tution and other factors that affect growth. The growth
factor used is consistent with average historical growth
rates.

Given an estimate of production for any given year, the
demand equations are used to esiimate the market FOB
price for orange julce. In turn, the market price 1s used

o estimate on-tree prices wnic.n are then useé to deter-
mine plantinzs.

keloium, Luxembourg, Dennmaer:t, France, west Carmany,
Greoce, tne Netherlands, Spe.n, tne Lnitec Fingéom,

Ireland, “taly, Portugal, F:7.and trway ant Gwedon.
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Given current tree plantings ancd existing tree stocks
future productrion is estimated straight-forwardly as
mentioned earlier. The dynamic relationships between
prices, plant:ngs and productior allow consistency pro-
jecticns of crange juice production, allocat:ions of
suppiies ané merket-clearing pr:ices.

Prices. The estimated market-clearing Florids FOB pric
for FCOJ in terms of 198¢ dollars 1s expectec to be 3, 000
per ton solids during 1989/1990, falling to S 2,200 per

ton solids in 1994/1995, and rising to $§ 2,500 per ton
solids by 1998,/1999 (Table 5). Over the projection per-
iod, FOB prices vary in response to how fast orange juice
supply grows relative to the growth in demané. In the
first part of the projection period, the growth in supply
is expected to outweigh the growth in demand, thus de-
pressing prices; in the latter part of the projection
perioc, the opposite is expected to occur, resulting in
increasing prices.

The FOB price estimates were used to project ¢grower Qon-
tree vrices. The estimates in Taeble 6 indicate that
Floricdz growers can expect real on-tree prices 1n terms
of 1989 dollars to range from $ (.13 per kg to $ 0.09 per
kg. Brazilian growers can expect real on-tree priczes to
range Zxom § 0.06 to $ 0.03 per kg over the projection
periogd.

Plant:nss. Based upon the ¢n-tree price estimztes,
Floridsz round-orange tree plantings are estimated to
Gdecrease from 5.0 million trees in 1989/1990 to

2.0 million trees in 1995/1996 and 1996/1997, and then
increase slightly to 2.1 million trees ir 1997/1998 and
1998-1999.

Brazilian orange-tree plantings are estimated to decrease
from 10.3 miliion trees in 1989%/1990 to 7.1 rillion trees
in 1994/1995, and then increase to 9.3 million trees by
1998/1999.

Yields. Given the estimates of tree-planting rates in
Florida and Brazil, the bearinc¢ orange-tree population in
Florida and Brazil is expected tTo increase over the
projection period, leading to increases in orange produc-
tion. Eflorida round-orange and Temple production are
estimated to increase over the :1989/1990 to 1998/1999
projection period from 6.8 mili:on tons to 9.9 million
tons, a2 46% 1increase, based on cost-freeze v:elds for the
1885 1685 through 19R7/19B8 sezsons and expected yields
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for the 1¢88 1982 scason, andé a 2.5% annual tree-loss
rate for round-oranges (Table 7). Bracii:an orange pro-
duction is estimated to i1ncrease from 1C¢.6 to 12.:
million tons cver the projection per:oc, a i4% 1Lncrease,
based on a yield of 85 kc per tree, the average for the
19791980 through 1987/1988 seasons, anc an annual tree-
loss rate of 4.06%

Orance juice production. Orange julce production In the
United States is estimated to increase from 3.7 billion
litres to 5.3 billion litres single-strength equivalent
(SSE) or 43%, over the 1989/1990 to 198¢§.°19¢9 projection
period (Table 8}.

Production of orange juice in Brazil 1s estimated to
increase from 4.4 billion litres to 5.0 billion litres
SSE, or 13%, over the projection period, based on the
assumptions that fresh utilization will range from 1.5 to
about 1.8 million tens and that the juice yield will be
0.12 427 Brix litres of FCOJ per kg, the average for the
period from 197971980 to present. Thus, total U.S. and
Brazilian orange juice production is estimated to in-
crease from 8.1 to 10.4 billion litres SSE over the
projection period.

Orange juice demand. Demand by region for U.S. and
Brazilian orange juice 1is shown in Table 9.

Based on the average historical growth-rate assumption,
orange juice demand 1s estimated To increase over the
projection perioé in the follow:ing wav:

- US: from 4.8 to 6.2 billion SSE litres (a 28%
increase);

- Canada: 0.5 to 0.7 million SSE litres (a 26%
increase);

- Europe: 2.4 to 3.0 billion SSE litres (a 26%
increase); and

- Rest of the world: 0.3 to 0.4 billion SSE litres (a
29% increase) .

Overall, world demand is estimated to increase from 8.1
to 10.4 billion SSE litres (a 27% increase).

The demand projections are based on the assumption that
the present structure of tariffs for orange julce remains
in place 1n the key world markets. The United States,
Canada and the European Econom:c Community all 1mpose

taryifc on orange juice importse The tar:ffs rance from
IS cents pear OOF lxtfﬁ' for ¥CG7 entering ~he United
Stetes, to a 19% ad valorerm ta: On orange julce eniering
the Duropearn Heonomic Community, Lo ono tariff oon Fo0d

entoering Canace.
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Table 1
FEASIBILITY STUDY GN CITRUS JUICE PROCESSING
- AND EXPORT MARKETING
. Table 1. World production/processing of oranges a)
In'000 metric tons

1986/87 1987/88 1988/89b)

Produc- Proces- Produc- Proces- Produc- Proces-

tion sing tion sing tion sing

Brazil 11,374 7,548 11,160 7,537 NA 6,817
USA 7,485 5,374 8,181 6,008 8,860 6,482
Spain 3,223 327 3,749 258 3,241 230
Japan 2,604 647 3,008 832 2,544 587
Mexico 1,814 353 2,093 415 2,425 515
Italy 2,955 595 1,751 336 2,530 620
Egypt 1,352 11 1,521 12 1.510 14
Morocco 940 46 1,213 249 1,192 233
Turkey 1,050 105 989 98 1,070 107
Argentina 890 198 800 168 NA NA
Israel 973 552 751 347 766 369
South Africa 625 172 625 160 NA NA
Australia 500 278 585 314 NA NA
Cuba 530 110 545 115 570 125
Greece 949 149 511 80 857 152
Other countries 560 49 457 27 NA NA
Total 37,824 16,541 37,930 16,926 NA NA

Note: a) Including tangerines

b) Forecast except for Brazil which lists raw material
intake in Sao Paulo only

Source: FAS/USDA
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Table 2
FEASIBILITY STUDY ON CITRUS JUICE PROCESSING

AND EXPORT MARKETING

Table 2. European Economic Ccmmunity (EEC) - Imports of frozen
concentrated orange juice. a,b)

Item 1985 1986 1987
—————— tonnes - - - - - -
Total EEC Imports 503, 856 685,575 687,690
Source
Outside EEC
Brazil 170,985 307,647 304,552
Israel 97,497 101, 497 122,487
USA 11,699 9,554 26,343
Morocco 18, 208 20,153 9,457
South Africa/Swaziland 909 737 1,372
Argentina 784 2,597 829
Cyprus 1,613 1,448 -——-
Spain 10,063 c) c)
Other Countries 3,469 2,694 9,096

From EEC Countries

Italy 25,273 15,884 19,424

Spain c) 8,160 8,209

Greece 4,149 739 2,019

Other Countries 159,207 214,414 183,902
Notes:

a) Includes unspecified quantities of orange base.
b) Includes {ntra-EEC transactions.

c) EEC member as of January 1, 1986.

SOURCE: Foodnews, June 3, 1988 (EUROSTAT/Lational Statistics).
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Table 3

FEASIBILITY STUDY ON CITRUS JUICE PROCESSING
AN EXPORT MARKETING

. Table 3. West European Fruit Juice Consumption *)

(1988-in million litres)
Grape- Pine-
Orange Apple fruit apple Others Total

NETHERLANDS
Juice 116 110 NA 3 11 240
Nectars 24 5 NA NA 26 55
Juice drinks 10 NA NA NA 3 13
Total 150 115 NA 3 40 308
NORWAY
Juice 30 2 1 1 NA 34
Nectars 1 13 NA NA 10 24
Juice drinks 7 NA NA NA 4 11
Total 38 15 1 1 14 69
PORTUGAL
Juice 1 NA NA 1 NA 2
Nectars 1 NA NA 2 7 10
Juice drinks 32 S NA 7 19 63
Total 34 5 NA 10 26 75
SPAIN
Juice 30 8 NA 20 62 120
Nectars 22 1 1 35 61 120
Juice drinks 32 3 NA NA 19 54
Total 84 12 1 55 142 294
SWEDEN
Juice 62 21 NA NA 20 116
Nec.tars 7 1 NA NA 32 40
Juice drinks 7 S NA NA 19 31
Total 78 38 NA NA 71 187
SWITZERLAND
Juice 100 23 8 NA 28 159
Nectars 9 NA NA NA 3 12
Juice drinks NA NA NA NA 42 42
Total 109 23 8 NA 73 213
TURKEY
Juice NA NA NA NA NA NA
Nectars 7 NA NA NA 33 40
Juice drinks NA NA NA NA NA NA
Total 7 NA NA NA 33 40
UK
Juice 546 84 S3 39 47 769
Nectars NA NA NA NA NA NA
Juice drinks 401 NA NA NA 328 729
Total 947 84 53 39 375 1,498
. WESTERN EUROPE
Juice 1,883 963 125 99 513 3,583
Nectars 792 40 22 37 808 1,699
Juice drinks 1,486 659 23 19 2,127 4,314
Total 4,161 1,662 170 155 3,448 9,596
Note: *) Product definition - juice (100% juice content) - nectar

(35-99% juice content) usually with added sugar - juice drinks (O-
34%) juice content).

Source: Tetra Pak Rausing S.A. Switzerland




Table 4

FEASIBILITY STUDY ON CITRUS JUICE PROCESSING
AND EXPORT MARKETING

Table 4. Sweden - Imports of Orange Juice in 1984, 1985 and 1986

1984 1985 1986
Country of Quant. Value Quant. Value Quant. Value
Origin { tonnes ) ( '000SEK) ( tonnes ) ( '000SEK ) ( tonnes )( 'Q00SEK)
Unsweetened
Argentina 15 144 - - - -
Belg. /Lux. 192 2,858 368 5,701 197 1,617
Bolivia - - - - - -
Brazil 12,325 155,493 9,841 150,620 13,150 99,338
Denmark 124 1,253 63 628 106 352
Fed Rep of
Germany 312 3,624 578 8,562 285 2,797
Great Britain 29 351 - - 161 563
Ireland 179 5,438 167 5,705 227 10,252
Israel 1,510 18,751 814 10,194 943 9,227
Italy 274 2,961 279 3,408 144 1,875
Netherlands 1,758 20,656 2,146 30,954 2,723 24,130
Spain 170 2,074 206 2,817 179 2,369
USA 1,180 17,622 867 15,914 997 12,126
Other 8 55 305 439 184 998
SUBTOTAL 18,076 231,280 15,634 234,942 19,276 165,644
Sweetened
Denmark 256 2,475 331 3,208 356 3,439
Israel - - - - - -
Norway - - - - - -
USA - - - - - -
Other 20 146 17 270 22 313
SUBTOTAL 256 2,621 348 3,478 378 3,752

Source: Central Bureau of Statistics (SCB), Stockholm
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Table 5

FEASIBILITY STUDY ON CITRUS JUICE PROCESSING
AND EXPORT MARKETING

Table 5. Estimated Florida FOB orange juice price for
the 1989/90 through 1998/99 seasons
($/Tonne)
Season Nominal a) Real b)
1989/90 3,128 2,996
1990/91 3.084 2.841
1991/92 2,952 2,621
1992/93 2,819 2,401
1993/94 2,775 2,291
1994/95 2,797 2,203
1995/96 2,930 2,225
1996/97 3,128 2,291
1997/98 3,392 2,379
1998/99 3,723 2,511
Notes:

a) Estimated dollar price.

b) Estimated price in terms of 1989 dollar purchasing
power:; assumes a 4% annual inflation rate.
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Table 6
FEASIBILITY STUDY ON CITRUS JUICE PROCESSING

AND EXPORT MARKETING

Table 6. Estimated on-tree prices for Florida and Brazil for
the 1989/90 through 1998/99 seasons

Florida Brazil

Seasons

Nominal a) Real b) Nominal a) Real b)

————————— S/kg - - - - - - - - - -

1989/90 0.13 0.13 0.06 0.06
1990/91 0.13 0.12 0.06 0.05
1991/92 0.12 0.11 0.05 0.04
1992/93 0.11 0.09 0.04 0.04
1993/94 0.11 0.09 0.04 0.03
1994/95 0.11 0.09 0.04 0.03
1995/96 0.12 0.09 0.05 0.04
1996/37 0.13 0.10 0.06 0.04
1997/98 0.15 0.10 0.07 0.05
1998/99 0.17 0.11 0.09 0.06
Notes:

a) Estimated dollar price.

b) Estimated price in terms of 1989 dollar purchasing power;
assumes a 4% annual inflation rate.




Table 7

. FEASIBILITY STUDY ON CITRUS JUICE PROCESSING
AND EXPORT MARKETING

Table 7. Estimated Florida and Brazilian orange production and

tree plantings for the 1989/90 through 1998/Y9 seasons

ProGguction Tree Plantings

Seasons a,b) c) d) e)
Florida Brazil Total Florida Brazil Total
- - million tonnes - - - - million trees - -
1989/90 6.8 10.6 17.4 5.0 10.3 15.3
1990/91 7.2 10.8 18.0 2.9 8.6 11.5
1991/92 7.7 11.2 18.9 2.7 8.5 11.2
1992/93 8.1 11.5 19.6 2.4 8.0 10.4
1993/94 8.5 11.7 20.2 2.2 7.3 9.5
1994/95 8.8 11.9 20.7 2.1 7.1 9.2
1995/96 9.1 12.1 21.2 2.0 7.3 9.3
1996/97 - 9.5 12.1 21.6 2.0 7.9 9.9
1967/98 9.7 12.1 21.8 2.1 8.6 10.7
1998/99 9.9 12.2 22.1 2.1 9.3 11.4

Notes:
a) Includes round oranges and Temples.

b) Based on average post-freeze ylelds by age of tree for the
1985/86 through 1988/89 seasons, and 2.5% and 3.5% annual
tree-loss rates for round oranges and Temples, respectively.

c) Based on 85 kg per tree, the average yield for the 1979/80
through 1987/88 seasons, and an annual tree-loss rate of 4.6%.

d) Based on estimated Florida on-tree prices shown in Table 5;
Florida plantings are specified as a function of lagged on-
tree prices and the size of the Florida tree population;
the on-tree price estimates are based on estimates of the

FOB price which equates supply and demand for Florida and
Brazilian orange juice.

e) Based on estimated Brazilian on-tree prices shown in Table 5;
Brazilian plantings are specified as a function of the lagged
Brazilian on-tree price relative to the price of sugar cane;
as mentioned in footnote b, the on-tree price estimates are
based on estimates of the FOB price.
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Table 8

FEASIBILITY STUDY ON CITRUS JUICE PROCESSING
AND EXPORT MARKETING

Table 8. Estimated U.S. and Brazilian orange-juice production
for the 1989/90 through 1998/99 seasons

Seasons U.S. a) Brazil b) Total

————— billion SSE litres - - - - - -

1989/90 3.729 4.415 8.144
1990/91 3.912 4.506 8.418
1991/92 4.165 4.650 8.815
1992/93 4.385 4.810 9.195
1993/94 4.594 4.893 9.487
1994/95 4.775 4.965 9.740
1995/96 4.938 5.007 9.945
1996/97 5.090 5.C10 10.100
1997/98 5.230 5.007 10.237
1998/99 5.352 5.003 10.355
Notes:

a) Florida, California and Arizona production; Florida pro-
duction is based on the estimate of round-orange and Temple
production as shown in Table 6; assumes 92.1% of total
Florida round-orange and Temple production is used in juice
production, the estimated post-freeze average for the 1985-
86 through 1988-89 seasons:; assumes a Florida yield of 1.49
42° Brix litres FCOJ per box, the post-freeze average as
reported by the Florida Processors Association.

b) State of Sao Paulo production; based on orange production
shown in Table 6; processed utilization is estimated as
total orange production minus fresh utilization which is
estimated to range from 1.5 million tonnes in 1989/90 to 1.8

million tonnes in 1998/99; assumes a yield to 0.12 32° Brix
litres FCOJ per kg.
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Table 9
FEASIBILITY STUDY ON CITRUS JUICE PROCESSING

AND EXPORT MARKET

Table 9. Estimated orange-juice demand by region for the 1989-
90 through 1998/99 seasons. a)

Rest of
Seasons U.S. Canada Europe the World Total

——————— billion SSE litres - - - - - - - -

1989/90 4,882 534 2,414 315 8,145
1990/91 5,060 553 2,501 334 8,448
1991/92 5,276 580 2,615 345 8,816
1992/93 5,496 610 2,733 356 9,195
1993/94 5,670 629 2,816 371 9,486
1994 /95 5,825 644 2,388 283 9,740
1995/96 S,954 660 2,941 390 9,945
1996/97 6.060 667 2,979 394 10,100
1997/98 6,155 671 3,009 402 10,237
1998/99 6,242 675 3,032 406 10, 355
Note:

a) Assumes an implicit annual growth rate of 2.7% over the pro-
jection period and constant tariffs.
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Table 10

FEASIBILITY STUDY ON CITRUS JUICE PROCESSING
AND EXPORT MARKETING

Table 10. Sweden - Imports of Grapefruit Juice
in 1984, 1985 and 1986

1984 1985 1986

Country of Quant. Value Quant. Value Quant. Value
Origin (tonnes)('OOOSEK)(tonnes)('OOOSEK)(tonnes)('OOOSEK)
Argentina 28 118 - - - -
Cyprus - - - - - -
Israel 178 1,515 157 1,452 196 1,768
South Africa 34 212 - - - -
Spain 71 415 56 323 - -
USA 101 859 - - - -
Other 12 122 100 1,152 82 774

TOTAL 424 3,241 313 2,927 278 2,542
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Table 11
» FEASIBILITY STUDY ON CITRUS JUICE PROCESSING
AND EXPORT MARKETING
Table 11. World production/processing of grapefruit
(In'000 metric tons)
1986/87 1987/88 1988/89
Produc- Proces- Produc- Proces- Produc- Proces-
tion sing tion sing tion sing

USA 2,330 1,252 2,523 1,317 2,502 1,290
Israel 392 249 317 193 364 221
Cuba 250 45 284 50 300 60
Argentina 160 90 150 80 NA NA
South Africa 121 39 115 35 NA NA
Mexico i 39 105 51 79 35
Cyprus 111 26 96 22 104 23
Australia 30 18 33 20 NA NA
Brazil 27 22 29 24 NA NA
Turkey 30 3 27 3 30 3
Other contries 57 7 49 7 NA NA
Total 3,599 1,790 3,728 1,802 NA NA

lote: a) Forecast
Source: FAS/USDA




Table 12

FEASIBILITY STUDY ON CITRUS JUICE PROCESSING
AND EXPORT MARKETING

Table 12. Prices for frozen concentrated grapefruit juice
(June 1989)

Country of origin us s/t

USA 1.700 fob/US$160 freight
Israel 1.700 ¢ + £

Brazil 1.500 cif

Argentina 1.550 fob/USS20 freight
Cyprus 1.670 fob Rotterdam
Turkey 1.750 cif

Note: All 58° Brix, frozen, Ratio beginning with 6. American
products are also judged on colour, beginning with 17 and ending
with 20 as the best value.




Table 13

FEASIBILITY STUDY ON CITRUS JUICE PROCESSING
AND EXPORT MARKETING

Table 13. World production/processing of lemon

(In'000 metric tons)

1986/87 1987/88 1988/89a)
Produc- Proces- Produc- Proces- Produc- Proces-
tion sing tion sing tion sing
USA 986 561 712 296 783 362
Italy 813 150 660 160 750 180
Spain 613 65 760 70 608 75
Argentina 440 300 370 240 NA NA
Turkey 250 325 220 22 280 28
Greece 168 22 89 8 140 25
Chile 64 -- 68 - NA NA
South Africa 66 34 60 25 NA NA
Uruguay 40 -- 48 -- NA NA
Australia 39 20 47 24 NA NA
Cyprus 54 10 46 6 51 7
Israel 69 39 43 20 41 i8
Brazil 16 16 16 16 NA NA
Mexico 9 9 9 9 9 9
Other countries 37 -- 36 2 NA NA
Total 3,664 1,251 3,184 898 NA NA

Note: a) Forecast

Source: FAS/USDA




Table 14

FEASIBILITY STUDY ON CITRUS JUICE PROCESSING
AND EXPORT MARKETING

Table 14. EEC imports of lemon juice/concentrate

({In metrics tons)

1984 1985 1986 1987 1988
West Germany 13,328 13,720 15,033 14,318 15,115
UK 7.947 7,947 7,165 7,985 7,913
Netherlands 4,256 4,193 6,168 6,155 5,536
France 4,611 5,209 5,263 5,198 4,822
Belgium/Luxembourg 1,913 1,435 1,980 1,671 1,588
Denmark 842 715 810 786 683
Italy 358 576 912 571 457
Rep. of Ireland 266 362 328 266 291
Spain * * 1,032 134 68
Greece 3 8 10 357 NA
Portugal * * 2 62 72
Total EEC 33,524 34,165 38,703 37,103 36,545
A) of which from non-EEC suppliers:
Brazil 4,167 4,403 6,028 4,843 5,692
Argentina 4,065 2,974 3,303 4,644 5,312
Israel 1,933 2,114 2,538 2,426 1,669
Spain 682 1,072 * * *
USA 2,782 1,035 447 609 1,065
Mexico 513 401 104 259 328
Japan 598 261 -- - -
Other contries 2,499 2,134 3,682 8,610 1,919
Total (non-EEC) 17,239 14,394 16,102 21,392 15,985
B) of which from EEC suppliers:
Italy 9,231 12,011 12,076 11,574 11,913
Spain * * 1,364 1,365 1,932
Greece 1,082 1. 188 1,359 964 578
Other(intra-EgEC trade) 5,999 6,572 7,802 7,489 6,137
Total (intra-EEC) 16,312 19,771 22,601 21,392 20,560

Note: * Included in other countries
Source: EURQOSTAT
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Table 15

FEASIBILITY STUDY ON CITRUS JUICE PROCESSING
AND EXPORT MARKETING

Table 15. Prices for lemon juice concentrate (June 198%;
Country of origin uUs s/t

Argentina 950, fob

Brazil 950, cif Germany

Greece 1.100, cif Germany

Note: All prices for lemon juice concentrate pulp 300-400 grammes

per litre.




1.2

GRAPE-FRUIT JUICE AND JUICE CONCENTRA'E

CONSUMPTION

fryustr utilization. Out of the 2 7 m:iiion tons of grape-
fruit grown in major producing countries throughout the
world, around S50% are processecd industrially. Canned
segments, Jjuices ané concentrates are the main products
which are traded internat:onally. While there are certain
markets to show expanslon 1in cgrane-frult Juice CONSURD-
tion, high raw material prices - which tené to follow the
pattern shown by orange Suice - have restricted sales in

recent years.

Consumer categories. Very much secondary to orange,
grape-fruit juice, because of its slightly bitter taste,
does not generally have a strong following among YOuUng
consumers. Its lovalties lie mai:nly among the very health
conscious and the more mature ace group. It remains &
fairly stagnant seller with any gains in certain markets
offset by losses 1in others.

Past _trend. In the USA, the worid's largest produclng and
consuming market, purchasing has shown a continued
decline over the past decade. iHigh retail prices have
been a major contributor to this development. In Europe,
some positive trends are showinc up in France and Italy
but the UK, once the largest European consunar of grape-
fruit juice, has been static (Table 3). Imports of grape-
fruit juice to Sweden are showr. = Table 10.

Future prospects. The outlook is not prcmising unless raw
material prices conform to a less volatile pattern.
Grape-fruit juice now has to compete in markets with many
other flavours which, because of their wider sourcing
range, are more favourable and stable in price. Whereas
orange seems to have a remarkable capacity of recovery,
once prices for orange juice come down again, grape-fruit
juice loyalty does not appear to carry the same strength.
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PRODUCTION

Past trend. As :in all food ccmmodities the wider the
range of supply sources, the less likelihood of sharp
fiuctuation in raw material prices. In grape-£fruit, the
world scene is largely shaped by supply from the USA and
Israel (Table 11).

Large production in USA has been mostly for the domestic
market, but exports are taking on a bigger role as
supplies are increasing. QOut of a total 1987/1988 pro-
cessing of around 92,000 tons in Florida - America’s main
producing region - only around 12,000 tons of frozen
concentrated grape-fruit juice were exported. Canada anc
Japan were the main destinations. Sales potential in
Europe has in past years been restricted, due to competi-
tion from Israel.

For the Europeans, Israel has traditionally been the main
source of supply - far ahead in volume of USA, Brazil,
Argentina, Cyprus and South Africa. Higher import duties
for coods from some of these origins, together with more
expensive shipment costs, have given the industry in
Israel easier access to the European market in the past.

However, rising export prices Irom Israel have reached a
level which other "thiréd" country exporters are now able
to undercut. Shipments from the USA 1in particular have
picked up considerably during 1988.

Future developments. The Florida region is forecasting
significant crop expansion in the years ahead. Future
grape-fruit production is projected to rise from

2.3 million tons in 1989/1990 to 2.7 million tons in
1998/1999. Supplies of pink seedless fruit are likely to
show the biggest expansion whereas production of white
seedless grape-fruit is expected to grow at a slower
rate.

Dzjgps

The price of frozen concentrated grape-fruit juice 1is
currently (June 1990) arounc S [,600 per ton FOB
Rotterdam.
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LEMON JUICE AND JUICE CONCENTRAUE

PRODUCTION

Global producticn of lemons has rangec between

3.2 million and 3.7 million tons in recent Yyears

(Table 13). Slightly less than one third of the produc-
tion is processed. Roughly 90% of the production 1s
harvested in USa, Italy,. Spain, argentina, Turkey and
Greece.

Although South Africa, Israel, Braczil and Mexico are
relatively insignificant in terms of present production
of lemons, a2 high proportion of crops in these countries
goes into processing, largely for export.

TRADE

Current situation. There are three key participants in
the world trade for lemon juice concentrate (LIC) -
Argentina, Italy and USA. Combined, they account for
arouné 80% of all the lemons processed 1in the world.
While the US industiry produces larcely for its domestic
market, Argentina and Italy have become leaders in the
export trade.

Although Spain 1s now the third largest producer, the
main emphasis has been on the marketing of fresh fruit.

Recent years, however, have shown & growing trend towards

Spanish processing to alleviate supply pressure in the
fresh market.

Future development. with the approach of full EEC inte-
gration and equal access terms as other producing mem-
pers, Spain’s future role in the LJC sector is predicted
to increase. Any future expansion by the Spanish industry
wiil lead to stronger competition within Community

markets and for “shird"” country exporters.
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CONSUMPTION
Despite its large precduction - mainly by the industry‘in
California - the US market con‘ inues to import, with

Argentina being the main supplier.

Similarly in the EEC, where Italy takes a2 high sheare of
the business, followed by Spain and Greece - suppliles
from outside sources are still required. Fulil year 1988
import figqures for the EEC (excluding Greece, where the
figures are still not available) show a slight fall in
total trading - from 37,000 tons in 1987 to 36,500 tons
last year (Table 14). Roughly 6,000 tons of this was
intra-EEC business, the remaining 30,500 tons being
“genuine" imports. *Third" country imports - at

16,000 tons - outweighed supplies from EEC processors
which totalled 14,500 tons last yveear.

As indicated in Table 12, Italy is the single largest
source, with close to 12,000 tons in 1988. Next comes
Brazil with 5,700 tons followed by Argentina (5,300 tons)
and Israel (1,700 tons).

PRICES

The price for lemon juice concentrate (June 1989) ranges
between $ 950 - 1,100 FOB Rotterdam for 400 gpl (gram per
litre) of pulp quality (Table 15). However, the recent
drought in Argentina has caused prices to firm to $ 1,250
ané above.
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PINEAPPLE JUICE AND JUICE CONCENTRATE

INTRODUCTION

The market for pineapple juice has bsen growing rather
steadily during the 1980’'s. The market is known for it's
prices being more sensible to supply fluctuations than to
differences in demand. On the whole, production has met
demanéd and prices have been stable during the 1580°'s.
These two factors, price and demand, are also influenced
by variations in the prices of other fruit juices. Since
the pineapple juice market is stronger, fluctuations have
though been less pronounced than for the total fruit
juice market.

During 1988 and the beginning of 198¢ there was an over-
supply of pineapple juice on the world market. This trend
has now reversed, mostly due to climatic problems in the
two major exporting countries, Thailend and the
Philippines. This has led to a reduced supply and diffi-
culties to meet the growing demand on the main export
markets to US and Europe. This, in addition to the import
liberalisation in Japan and South Korea and the new and
unexploited markets in Eastern Europe, means that prices
are firm and may even rise. This 1s l:ikely %to happen, as
Japan is willing to pay more than the traditional markets

are.

It appears as 1f trading in concentrated pineapple juice
1s growing, at the expense of single strength juice. In
some countries it 1s common to sell pineapple juice in
mixtures with other fruit juices.
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IT1. PRODUCER MARKETS

2.1 Thailand and the Philippines are the major producers and
exporters of pineapple juice. They account for about 80%
of annual exports, most of which is destined to the US
market. Other important producer / exporting countries
are Brazil (with a strong position 1in Europe), Kenya, the
Ivory Coast, South Africa and Mexico. Australia is also a
large producer, but although its export of single
strength juice is substantial, most of the production 1is
consumed domestically. Malaysia is another country to
count on in the future concerning pineapple juice.

Producers/Exporters of Pineapple Juice and Concentrate, In metric tons

PRODUCTION EXPORTS
SINGLE STRENGTH JuICE 1986 1987 1988 1986 1987 1988
Philippines 45300 46200 46800 29702 30423 31000
Cote d'lvoire 4599 4870 4700 2545 2800 2700
Australia 27998 28181 29500 1588 235S 2300
South Africa 3124 1772 1500 2619 1566 1200
Kenya 1097 900 890 927 850 860
Malaysia 1100 1220 1340 578 589 700
Taiwen 4500 2700 2160 279 523 150
Mexico 6740 6740 6250 132 31 80
TOTAL 94458 92583 93140 38370 39137 38990
CONCENTRATE = 1986 1987 1988 1386 1987 1988
Philippines 36240 36960 37440 26836 31894 33500
Thatland 24000 29500 31000 23392 28221 30000
Kenys 8031 7910 7650 8000 7627 8500
Mexico 1465 2650 2150 1190 2420 1920
South Africa 3251 4361 5200 3334 3829 4500
TOTAL 12987 81411 83640 65752 13991 78420

# Average Brix level 1561°
MB The figures for 1988 are fo-ecested
Source FAS/USDA
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PRODUCER PRICES

The price of pineapple juice concentrate is more sensible
to changes in supply than in demand. This has been evi-
dent the last year, when many of the most important
producers/exporters have had raw material shortages. The
prices of pineapple juice concentrate have thus increased
considerably only since last year. Standard quality
pineapple juice concentrate was sold at USS 900/ton CIF
in 1989, but has in one year almost doubled in price.
This is due to raw material shortages, which have also
caused delivery delays from the Thai pineapple industry.
Earlier this year a few contracts were signed, stating
prices between USS 1,200 - 1,400/ton C&F with delivery
during the last three months of the year. Brazilian
prices fluctuate, but the average is about USS 1,600/ton
C&F for 60" Brix. Also South Africa has had production
problems, which of course have raised their prices as
well. For contracted deals the price for 60° Brix is

USS 1,400/ton C&F, compared to USS 900 in October last
vyear. The prices for spot supplies would be about

UsSs 1,550 - 1,650/ton C&F. Since the prices are almost
always in US dollars, the exchance rate of this currency
is of great mportance for exporters as well as im-
porters.

The prices of pineapple juice concentrate can be compared
to those of frozen orange and frozen grape-fruit juice
concentrate. The price of orange juice concentrate in-
creased during 1987 - 1988, but experienced a big drop
during 1989, when prices came down to about

USS 1,600/ton. As for grape-fruit juice concentrate the
main exporter Israel received USS 1,800 - 1,850/ton.
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CONSUMER MARKETS

The North Amer:can Market

Together with orange, apple, grape, and grape-fruit,
pineappie is among the most popular flavours of fruit
juices :n the US. During the last three years the pine-
apple juice market has been stable. The volume sold
through retailers is on the average 26,000,000 gallons,
at a value of about 102 million USD. Imported single
strength juice is sold by the retail sector, while con-
centrated juice most often is processed and used as an
ingredient of mixed fruit juices. As for Canada, pine-
apple juice is less popular than in the US. It is usually
sold in a single strength and single flavoured form.

The market i1s cominated by the two American multi-nation-
al companies Castle & Cooke Inc. and the Del Monte Cor-
poration, which both have canning facilities in Thailand
and the Philippines. The major part of the exports of
pineapple juice thus come from these two countries. In
addition, pineapple juice is produced in the state of
Hawai:.

US Major Supply Sources of Pineapple Juice Concentrates,
in metric tons

B 1985 1986 1987
Philippines 19212 18566 22834
Brazil 5333 3871
Thailand 15062 18598
Mexico 1201 5980 868S

Sour ce: Natlonal Statistics

The market 1s very label conscious and demands high
quality, as it is one of the world‘’s most food safety
conscious markets. An example of this is the great fall
in apple juice sales in the US last year, due to rumours
about Alar-treated apples being harmful. This had a
positive influence on the sales of other fruit juices.

The pineapple juice market :1s also affected in other
ways. When, for example, the price of orange juice rose
sharply 1in the U5 during the firz:z half of this year,
consumers reacted by turning to ciner flavours, among

them pineapple.




The EEC Marret

4.5 For natural reasons, pineapple juice has to be imported
into the EEC countries. The major suppliers are Thailandg,
Brazil, Kenya and the Philippines, and in addition South
Africa, which has boosted their sales since 1937. The UK
has traditionally been the biggest market, but has now
been surpessed by the South European countries. ¥ pres-
ent there exists 1n the EEC different duty rates {or
different exporting countries. However, these will prob-
ably change after 1992, with the inner market of the EEC.
Therefore, exporters have to pay attention to the devel-
opment in Europe.

4.6 EEC Imports of Pineapple Juice Concentrate, in metric
tons

1985 1986 1987 1988 1989
Thailand * 12100 14248
Brazii 4590 5197 3559 8434 8507
South &frica 3592 4000 6325 6937 6560
Kenys 3220 4254 2630 7955 5752
Philippines 2461 4874 3799 4951 4702
lvory Coast 1889 1875 2194 763 1080
Swaziland 1106 522 490 560 37
usa 368 101 431 667 314
Other non EEC 1962 2238 5464 4505 4869

Total non EEC 20154 25010 27268 46872 46409

#included under “other non EEC™ prior to 1988
Source: National Statistics

The UK Market

4.7 Orance is by far the most popular flavour, but others
such as appie, grape-fruit and pineapple are also doing
well, just as different fruit juice mixtures. Nectars
have recently been introduced into the UK and the market
is fairly unexploited. Since Del Monte, the brand leader,
hes for the second time this year raised its selling
p 1ce of orange juice in the UK (so far a raise of 20%),
and other comparies are likely to follow, 1t is very much
possihle that sales of orange juice will suffer, while
the sales of other fruil juices w..l 1ncrease.
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Imports of p:neapple juice to the UK reached 14,784
metric tons in 1989, a 10% rise since the vear before and
almost 50% more than in 1987. The main suppliers to the
UK market are the Netherlands, Kenya and South Africa.

UK Imports ¢f Pineapple Juice Concentrate, 1n metric tons.

1987 1988 1989
Metherlands 3539 3375 3480
Kenys* 3564 3226
South Africa 1601 2006 2216
Belgium/Lux 1023 1288 1812
Thailand 100 265 1263
I1srael 1444 1167 1087
Philippines 144 57 90
Others 2046 1663 1610
TOTAL 9897 13385 14784

*included in others in 1387
Source:H.M. Customs & £xcise '

Total fruit 7juice drinks sales arrived at 900 million
litres in 1989, -*hich is equivalent to 14 litres per
capita. The greater part of it is sold through retailers.
The juice market is very much dominated by own label
products, which account for 60% of the total retail sales
per year.

One peculiarity of the UK market iz the fact that a
policy of equal pricing for the different flavours is
adopted by most packers. The retail price level is about
the same for all flavours, even if the raw material cost
is much lower for e.g. apple. Orange prices have been
fluctuating a lot during the last years, sometring which
pineapple juice thus suffers from as well, despite its
steady raw material prices. The UK packers claim that a
change is about to come, but this has been said several
times with nothing happening. There is thus reason to
gquestion this claim.

The French Market

Orange and apple juice are the £:77 populer also in
France, but apple 15 closely {ol.owed by beoth grapz and
pincapple juice  However, the ne.oe incrécene o060 e
larger for p:neapple jJuice (7so tnan {or

(almont 2%)




France is now the largest user of
Europe, after having overtaken th
market has grown uninterruptedly
the 1980's and reached 25 million litres
main import markets are the Philippines,
Belgium and the Ivory Coast,
strong, but has dropped quite a

French Imports
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pineapple juice in
e UK last year.
since the beginning of
in 1989. The
the Netherlands,
which traditionally has been
bit the last few vears.

The

of Pineapple Julice Concentrate, in metric tons

1987 1988 1989

Philippines 1707 2493 30N
Metherlands 1262 1308 1816
elgium 1835 1922 1616
lvery Coast 2193 755 1335
Kenya 613 1344 1168
Brazil 166 409 349
Others 2735 2695 5474
TOTAL 10511 10926 14829

Source: Direction Nationale des Statistiques du Commerce Extérieur

Pineapple juice 1is sold
while the concentrated
and as a basis for
common on the French market.
the flavouring industry, e.g.
pineapple juice is sold through reta

drinks and nectars,

il outlets,

label of French juice/drinks manufacturers.

The Spanish Market

The Spanish fruit juice market 1is
pure fruit juices are taking over
nectars as the strongest seller.

pure juices fruit increased 1in sa
still not have a very high consur
capita, compared to other West
the rapiéd growth indicates

mostly in single strength forﬁ,
juice is used for reconstitution
which are also
Both types are also used in
in yoghurt production. Most

under the

expanding rapidly, and
the position from
Setween 1987 and 1988
les by 72%. Spain does
ption of fruit juice per
uropean countries, but

a big potential in market.
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As for flavours the Spanish market preters peach, closely
followeé by pineapple and orange. P.neappl juice
accounts for about 27% of the sales of juilc.s/nectars and
is enjoving rising popularity. This 1s confirmed by the
fact that the imported volume of pineapple juice concen-
trate doubled from 1987 to 1988, reaching almost 11,000
metric tons. The strong import demand for pineapple juice
concentrate in Spain and in other South European coun-
tries make them willing to pay prices up to 25% higher
than the North European ones.

Spanish imports of Pineapple Juice Concentrate, in metric tons.

1986 1987 1988
Thailand S06 1195 3892
Netherlands 118 1445 2322
South Africa 1072 1311 1294
Philippines 598 638 1221
France 0 0 1206
Brazil 393 231 755
Kenys 145 64 0
Others 1 137 143
TOTAL 2833 S021]| 10833

Source: Eurgstat/f oodnews

The West German Market

Fruit juice and nectar consumption per capita in West'
Germany is relatively big, with orange and apple being
the most popular flavours. Pure pineapple juice accounts
for only a small part of the consumption, but the flavour
is used for tropical fruit juice mixes, of which the
sales have been increasing lately. One factor to take
into account is the reunion of the two German states,
which will enlarge the market.

The EFTH Market

As in many other countries the EF7TAi market (Sweden,
Norway, Finland, Austria and Switcerland) is having a

rising 1mport demand for fruit ju:Zes. Orange and apple
are by far the two most popular {lavours, but the latter
15 showing little import growih Import demand for pine-
apple juice, however, 15 on the »_se. Having augmented by
on the average 16% between 1985 «nd 1987, the volume of
imported pincapple juire concenty te wans close to 2,200

metric tons an 1987
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Swedish Imports of Pineapple Norwegian Imports of Fineapple
Juice Concentrate, in metric tons Juice Concentrate, in metric tons

1og5] 1986} 1987 1985] 1986] 1987
Netherlands 275 615 321| |Netherlands 59 17 40
usa 96 110 134] |Philippines 6 26 19
. lippines 151 98| 133} [Kenya 38
orazil 52 2S 74} {0Others 70 56 62
Israel 58 52 60! |TOTAL 173 99 121
Others 167 256 560
LT"TAL 799] 1156 1282

Source:Statsitiska centralbyrén Source: Statisklisk Sentralbyrd

Finntsh Imports of Pineapple Julce Concentrate, in metric tons.

1985 1986 1987
israel 135 211 406
Brazil 221 184 78
Kenys 81 5S4
South Africs 80
Others 59 S3 167
TOTAL 576 502 651

Source: Board of Customs, Helsinki




Conclusions

Thailand and the Philippines have since long been the
most important exporters of pineapple juice concentrate.
However, thev have suffered from climatic difficulties
during the last few years and have had problems meeting
world demand. Other producing countries are taking advan-
tage of the decreased production in these two countries
ané are thus gaining grouné, e.g. South Africa and
Malaysia.

The largest import markets are the US and the EEC, with
its 320 million consumers. Except for domestic consump-
tion, they buy for processing and re-exporting purposes.
in Europe, the East European countries will be of a
greater importance than before. In other parts of the
world, new markets, e.g. Japan, Taiwan andé South Korea,
are opening.

The prices of pineapple juice concentrate depend mostly
on the supply, but also on the prices of other fruit
juices, where orange juice has the greatest influence.
When the price of orange juice goes up, sales of other
fruit juices rise. There is also reason to believe that
prices of pineapple juice will firm somewhat during the
1990's, due to increased demand and a lower production.

Even though pineapple juice is rarked 4th or 5th among
the favourite fruit juices in many countries, 1ts growth
rate is higher than many of its competitors. One can
therefore have certain hopes that 1ts market share will
increase and thus better prospects for exporters can be
expected.
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PASSION FRUIT JUICE AND JUICE CONCENTRATE

THE FRUIT

More than 400 different varieties of passion fruit plants
are known. Still only two of them are of commercial
significance: "Passiilora edulis Flavicarpa" (yellow
passion fruit) - mainly grown in South America, on Sri
Lanka and on Fiji and "Passiflora edulis forma edulis
Sims" (purple passion fruit) - ma:nly cultivated in
Australia, Kenya, Angola and South Africa.

These plants prosper best in the geographical belt be-
tween 15° south and north of the equator. The yellow
fruit is very adaptable to the hot and humid climate,
whereas the purple better withstands the colder climates.

The bulk of world output used be of the purple variety.
Mainly because Australia, which for many years was the
ieading producer of passion fruit, grows this veuriety.
However, other countries have started commercial cultiva-
tion of the yellow type, and this variety has now become
the preferred among fruit juice dealers in Europe. The
fruit is also bigger than the purple type and gives a
higher yield of fruit (up to 36 tons/ha compared to

28 tons/ha for the purple). Therefore, it is very well
suited for commercial cultivation.

The passion fruit is also & labour intensive crop and
this has resulted in the re-locat.on of growing areas
away from more developed countries to where cheaper man-
power and acreage are more read:ly available. Today
Australian production is basically consumed domestically,
and Australia even imports some quantities from Fiji and
Papau New Guinea, mainly to cover short falls in their
own production.

Hybrids of the two varieties are found in most of the
producing countries. One example is the passion fruit
from Sri Lanka, that, in form and colour looks like the
Flavicarpa, but which juice has the same flavour as the
purple fruit. Also, seedlings have been brought to Brazil
from Kenya in order to try a cultivation of the purple
fruit. The result though, was that these plants gave a
yellow fruit similar to the local Brazilian variety.

The commercially :nteresting varietles are thought to
originate from north eastern Brazi1l, and its native
Brazilian name "Maracuia” 15 often used throughout the
world. In Germany, for example, "Maracuja” 15 the gen-
erally accepted name for a pass:on f{ruit.

The purple varaety, thouch, 15 sonetimes called
“Granadilla” (the Spanish word for littie granate apple -
due to similaries an shape)
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The passion fruit plant became known by Europeans in the
16th and 1i7th centuries, not because of 1its delicious
fruits, but because of the beautiful flowers (passion
flower). An Italian priest anéd botanist saw in the plant
symbols of Christ’s sufferings on the cross and gave the
flower its name (Passion of Christ). .

For centuries only the passion fruit flower was known in
Ecrope. When commercial cultivation of the plant started
in Australia, about 50 vears ago, the fruit was virtually
unknown 1in many parts of the worléd. But due to the many
applications of the fruit and the excellent aroma of the
juice, passion fruit has become one of the most popular
tropical flavours throucghout the non tropical parts of
the world.

Australia carried out much of the pioneer work on pri-

marily the purple variety anéd Australia today remains one

of thz few countries, where passion fruit 1is regarded as
n everyday commodity.

The passion fruit is 5-8 cm long, 4-8 cm in diameter and
oval in shape. It consists of a hard skin filled with
juicy arillus tissue containing numerous seeds, which
take up about 12 percent of the total weight. The juice
is gained by separating skin and seeds. The yellow var-
iety gives a slightly more acid juice than the purple
coes.

& vield of about 32% juice, that is very aromatic, makes

the passion fruit one of the most interesting fruits. The
intensity of the aroma would hardly be exceeded from any

other fruit.

A drink with a portion of only S percent fruit juice
still has an excellent aroma and a juice diluted with
water 1:4 and sweetened with about 10% sugar has an aroma
intensity equivalent to a pure orange juice. The flavour
is so distinct that the juice can hardly be consumed in a
pure juice form.

Harvesting normally starts the second year after planta-
tion. The harvesting period streches over several months
and flowers and fruit often ex1st simultaneously.

Both varieties are well suited for a number of different
uses: Nectars, fruit juices, beverages, cordials, ice-
cream, yoghurt, liquor, jam, etc.

The flavour of the red passion fru:t 15 rather perfume
e, whereas the yelleow has o iy touch For oa number
applications the two wvarielico. c:e mixed

.

1
s

O
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The varieties have the following characteristics:
Yellow Purple

Colour of the seeds Brown Black
Average acidity % 3%
Averacge weight per fruit 60 g 35 g

The single strength juice has a Brix level of about 14-
16° Brix, and concentrates are mostly traded at 50  Brix.

The juice of the yellow passion fruit is an excellent
source of provitamin A and niacin, a good source of
riboflavin (vitamin B,), a fair source of ascorbic acid
(vitamin C), but contains little or no thiamine
(vitamin B).

The purple passion fruit is a good source of pro-
‘itamin A, riboflavin, niacirn and ascorbic acid and a
poor source of thiamine.
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PRODUCTION AND TRADE

Apart from pineapple anc mango juice {mango juice is
sometimes also traded as puree or pulp), passion fruit
juice is the only tropical juice traded in any greater
guantities world-wide.

Today traded volumes are probably somewhat less than
25,000 tons of single strength eguivalent, with Europe
absorbing about §0% of traded material. Yet, this figure
could have been much higher. The market growth has been
slowed down by shzrp supply and price fluctuations.
Originally only juice from the purple variety was *
demanded. By many it was considered superior in taste,
but mainly it was the variety first introduced by the
Australians and the variety handlers were used to. But
due to occational shortages anéd price surges, Brazil
began to export juice from the yellow variety, which
became increasingly popular with reprocessors in import-
ing countries. Today juice from the yellow variety
accounts for the greater part of the international trade.
The only countries offering the purple variety today are
Kenya and in small quantities Australia, while the yellow
variety is supplied by Brazil, Peru, Sri Lanka, Taiwan,
Colombia, Ecuador, Venezuela, Fiji, Papua New Guinea and
Israel. Also countries such as India, Malaysia and
Thailand have either started to or have plans to supply
passion fruit juice on the world rarket.

In the past decades, international trade in passion fruit
juice has witnessed a dramatic rise, according to a
report made by FAO in Rome ("International market situ-
ation for selected tropical fruit products") trade in
single strength eguivalent (14-16" Brix) was estimated to
be of the order of 1,500 tons by the mid-seventies,
10,000 tons by 1980 and 15,000 - 20,000 tons by 1984.

Unfortunately trade in passion fruit juice is poorly
documented. Only a few countries classify juice and pulp
of passion fruit separate in their trade returns and
often, no account is taker tc whether a single strength
or a concentrate 1s traded. This has led to fragmented
statistics that are often very unreliable.

I table 1 export from some major exporters 1s shown.




Table 3.1 Exports of passion frurt julce from Brazil,

Peru, Sri Lanka, Renya and F::: {(1in metric

tons) .

1681 1982 1983 1984 1985
Brazil 4,786 7,784 6,903 5,115 3,265
Peru 2,74¢ 1,024 622 2,262 3,437
Sri Lanka 1,951 2,870 1,494 444 n.a.
Renya 318 487 36 228 n.a.
Fij1 207 193 n.a. n.a n.a.
Sources: Food News - FAO of the United Nations

As mentioned, these statistics should be treated with a
great degree of caution. For example, the fall from

7,784 tons in 1982 to 5,115 tons in 1984 for Brazil, does
not necessarily mean & decrease in exported passion fruit
juice. A switch from single strength juice to arn increas-
ing trade in concentrate may well compensate the fall in
the statistics.

However, the trend 1is evident and .t shows Brazil and
Peru dominating the trade with Peru gaining 1in import-
ance.

Passion fruit products (fruit drinks, cordials, jams,
etc.) are very popular in many of the producing countries
and a large part of the crop is consumed locally.
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PRICES

It i1s obvious that violent price fluctuations have had a
negative impact on market growth. Price fluctuations seem
to rove in cycles of four to five vears.

Figure 3.1
Prices of single strength equivalent:

USS ‘ton 1979 1980 1981 1982 1983 1984 1985 1986 1987

C&F
Europe

2,600 N
2,400 x

2,2GC¢0 X b
2,000 PN X

1,800

1,600

1,400 X X

1,200 X

1,000 X

Thece fluctuations in price are meinly a result of
changes on the supply side, and basically on changed
supply of fresh fruit in the producing countries.

pPassion fruit plants grow very quickly and give fruit the
first year after plantation. Also, the plant normally
gives fruit for only three years and new plants must then
be replanted. This enables very quick changes on the
supply side.

High prices of the passion fruit juice are normally
caused by high prices of the fresh fruit. (An unusually
high percentage of the passion fruit juice consists of
the raw material price, i.e. the fresh fruit). The high
prices attract new growers that start to plant passion
fruic. Eventually an abundancy of fresh fruit will be
produced and prices will fall. When prices fall the
farmer will tear up his plants and plant an other crop,
unless sales on the local market can be increased.

larket prices can vary somewhat o different parts of the
wor.é. The pr:ce of a 507 Br:ix concentrate .s normally
priced about USS 100 higher an US mark-t than 1n
Furone, as the European market 1= much more competitive.

v 0O
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When comparing the price of a concentrate (usually 50
Brix) with a single strength juice (i4-16° Brix) many

convert the single strength ju:ice s: mply by multiplying
it by 3.3 (50 divided by 15). This :s not totally correct
since a concentrate 1s priced relatively lower, usually

about USS 100 lower. A USS 1, 200 s:ngle strencgth juice
would then be represented by a US$ 3,650 concen trate
(1,200 = 3.3 - 100).

THE MAJOR MARKETS FOR PASSION FRUIT JUICE

As mentioned earlier Western Europs znsorbs about 80% of
total international trade.

The following tables of exports frc- Peru, Brazil, Sri
Lanka and Kenya also show the majcr importers.

Table 3.2

Exports of passion fruit juice by ~zjor supply sources:
(in metric tons)

1983 ¢64 1985

Brazil

Netherlands 4,550 <,0806 2,429
West Germany 644 14¢ 318
South Africa 287 447 256
USA 159 83 203
Other countries 1,269 350 59
Total 6,909 =, 119 5,265
Peru

Netherlands 166 ©,566 2,49¢
West Germany 11 326 258
USA 64 225 211
France 248 166 87
Other countries 134 -9 383
Total 623 2,392 31,437
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Sri Lanka

Japan 79 183
Netherlands 167 158
Switzerland 1,020 39

West Germany 208 i8 r.a.
Other countries 20 46

Total 1,394 i34

Kenva

Netherlands 335 322

Other countries 1 n.a
Total 236 329

Sources: Food News - FAO of the United Nat:ions

All tables show the Netherlands as the major importer of
passion fruit juice. It is important to remember though,
that most of the Dutch imports are later re-exported to
other markets in Europe.

West Germany, with a high per capita consumption of fruit
juices and nectars, is the number one market for passion
fruit juice in Europe. According to FAO they accounted

for as much as 50% of totel European consumption in 1984.

Outside Western Europe ané the major producing countries,
the only markets of some significance seem to be the
United States and Australia. These countries both have
local production of passion fruit. Australia mainly
imports passion fruit juice to cover short falls in their
own production. They import most of their material from
Papua New Guinea and Fiji. In the United States (and
Canade) total demand for passion fruit juice is estimated
to amount to a little less than 3,000 tons of single
strength equivalent. Part of these requirements are
produced in Hawaii, but the area under this crop has
declined and production is today less than 1,000 tons.
The remaining requirements are imported from various
sources in South America and also from Puerto Rico and
Fiji.

Probably more than anywhere else market growth has been
hampered in the United States because of unstable prices
and supply. A consumption of only 3,000 tons is very low
for such a large market with a long established tradition
of fruit juice consumption.




The United States and Canada are markets with a large and
untapped potential, but “he North American companies want
to be able to operate with long term prices and secured
supply sources. In these markets a demand 1s easily
created but it takes a great effort and large sums. Once
a market 1s crecated these companies want to know that
they have a secured supply o ~ producer,
that is willing te set u ract for part
0{ their production is the North
American lmporters.
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Smaller markets are also New Zealanéd and Japan, but :n
both countries there are quantitative import restrictions
for passion fruit juice and the Japanese market is also
heavily protected by high tariffs.
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tANGO JUICE AND PULP

THE FRUIT

Mango (Mangifiera indica) i1s one of the most important
and widely cultivated tropical fruits. For millions of
people in India, mango is as common as apple and orange
in ncrthern Europe. Mange plays an ilmportant role in
Indiz= stories and fables, and even today in India it 1is
alleced to possess mysterious powers.

e East mango is also very apprec

In the Middi b
it is more common than almost any o

beverage,
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The mengo tree grows wild in the Indian mountains, where
they were grown more than 4,000 years ago. Still, the
tree was not introduced to the western hemisphere until
about 1700, when it was first planted in Braz:l.

Mangc :s today cultivated in practically ail tropical
areas. India with an annual production of 5-7 million
tons s so far the most important producer. 2 number of
other countries within the tropical zone, but also in
sub~-tropical areas, produce great amounts of mango. There
are rore than 1,000 varieties of the mango f£-uit and they
vary creatly in shape and character. The oval and often
kidney shaped fruit weighs between 300 g anc | kg. It has
a green, yellow or red unedible skin that surrounds a
juicy, vellow to orange flesh with a distinctive spicy
flavcur.

The trees are reproduced by grafting, because seed plant-
ing Sives smaller and lower quality fruit. About 3-4
years after plantation the trees bear fruit. Trees from
seedlings need 6-7 years before any fruit can be
harvested. This is a fairly long time compared to other
tropical fruits. The harvesting period, on the other
hand, is fairly short. It varies between a few weeks and
a maximum of three months. The wild mango fruit often has
a strong turpentine flavour. Importers complain that
sometimes material from India has too strong a turpentine
flavour. The reason for this could be that too much of
the w.1ld mango is used in the production of the puree.

Most varieties of mango are an excellent source of pro-
vitar:n A and ascorbic acid, as well as a fa.r source of
all Zhree B vitamins - thiamine, riboflavin and niacin.

A sircle strength mango puree has a Brix level of about
X

147 2r-:1x
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The most highly appreciated va:%ety 15~?h§ Tlgho;s?ls
variety from India. It 1s sometimes cazjeo the 'omuCh
Royce of mangoes™. This top-guality f;u;% i; veryth c
liked by the Europeans and is also'pr}cec ulghe; a
other varieties. Other well known indian var1e§1e§ arte:hat
Totapuri and Raspuri. Among Suuth ATerlcan Yar1e;1:;

have gained popularity are Haden and Chatorica. lo byt
Atkins is another well known South Amer:ican rango, bu

not as appreciated.

PRODUCTION AND TRADE

Excluding pineapple, mango 1s the most :mportant tropical
fruit traded today, both processed and as & fresh fruit.
The single most important producer of mango products 1is
india. They produce the major part of all tradeé mango
products and dominate the juice market in this segment.

Other producers are Taiwan, South Africe, Egypt,
Pakistan, The Philippines, Sri Lanka, Thailand, Brazil,
Cuba, Dominican Republic, Mexico, Peru, Isrezel and the
United States (Hawaii and Florida). Trade :n mango pro-
ducts is just as poorly documentated as that of passion
fruit juice. The confusion is even greater since classi-
fication in "juice", "puree®", "pulp” and "paste" is not
clear. By definition, mango presseé without peel and
stone is a puree. The clear liguicé¢, with no solid par-
ticles, 1s the juice. Pulp is the s¢clid mzterial removed
from the puree to make the juice.

In trade reports these classifications are not alwavs
followed. For instance, all materiel exported from India
as pulp is actually puree. Cuctoms tariffs are sometimes
higher for purees, and mango 1s thern traded as a juice to
avoild these higher tariffs.

International trade in mango juice and puree is even more
difficult to estimate than the traie in passion fruit
jJuice. Mango is produced all over the tropical parts of
the world and consumption is also rore widely spread
geographically.

From 1983 to 1985 India alone suppiied between 17,000 and
26,000 tons of mango juice and pulp annually. This is the
major part of international trede.

The Middle Eastern markets absorb estimately 25,000 tons
cf mango puree annually, most of which 1s produced in
India. European consumption 1. approximately 6,000 tons,
but orly half of European imports are Indian material.
The other half 1s supplied by South American producers
(Peru, Brazil and Colombia).
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PRICES

Generally, prices of mango julce anéd puree are much more
stable than those of passion fruit juice. Manco trees'
have a longer cultaivation period (Iour vears), so supply
is not changed as quickly.

One thing that should be remembered when looking at
prices for mango, 1s that the qual.:ty of different ma-
terials differ greatly. Prices of USS 600 per ton and

USS 1,400 per ton for two different materials can both be
fair prices. The first price is feor a mango which can not
be marketed as the puree product, while the second price
is for an excellent product suitable for juices, nectars
or yoghurts. In other words, one can not simply compare
prices of mango products as such, but has to examine the

quality of the product, as well.

This makes pricing of mango much rore difficult. However,
rhere are certain varietiec that are considered being of
a higher quality, and normally mat rial produced from a
mixture of differen. varieties or the wild mangoes are
considered being of & lower gual:ity.

The Indian Alphonso variety 1S considered being of an
outstanding quality, superior to zll other varieties. A
single strength Alphonso {15-16  ®Brix) is sometimes
traded at prices as hi:gh as USS 1,830 per ton C&F Europe,
but prices normally range between USS 1,000 - 1,400 per
ton. Totapuri, another Indian var:iety, is not considered
to be of as good a quality and prices range between

USS$ 800 - 1,000 per ton. (Cut of the Indian production
30% is estimated to be of the Alphonso variety and 60% of
the Totapuri variety).

Some Peruvian mangoes, Haden and Chatorica, are con-
sidered being of a goocd quality and piices range between
USS 800 - 1,200 per ton.

To get a good price the material should not be a mixture
of different varieties. It shoulé have the distinct
flavour of a certain variety.

A double-strength concentrate s not priced twice as high
as a single strength juice A Peruvian concentrate (30-
32° Brix) of a good guaiity ranges between Uss 1,200 -
1,600 per ton C&F Europe. This is because much of the
distinctiveness of the material! .35 lost during the con-
centration and 1ts quality 15 nct es high 1n the recon-
stituted form. Bui also, transpor: and storing costs are
lower for a concentrate andé thet- Tains are 1O 50me
extent taken by the :mporter anz -7 solely by the pro-
ducer.




Iv.

- 100 -

THE MAJOR MARKETS FOR MANGO MATERIAL

The major market outlet for mango julce and pulp 1s the
Middle Eastern markets and the USSX. Saudi arabia and
Yemen are great i1mporters of mancgo. In these markets
mango as a beverage is second only to orange juice and is
considereé an every day commocdlity. The following tables
of exports from India indicate the major market outlets
for mango Juice and pulp.

Table 4.1

Exports of mango pulp/juice from India (in metric tons)

Mango pulp 1962/63 1963/84 1984/85
Yemen 985 5,052 7,231
Saudi Arabia 5,210 3,721 6,271
Kuwait g7¢ 793 1,369
United Arab Emirates 164 1,247 234
Netherlands -- 575 546
USA jei 316 251
Denmark -- 161 236
UK 446 595 233
Federal Rep of Germany 451 435 97
Other countries 6,103 658 649
Total 14,7506 13,553 17,817

Mango Juice

USSR 10,012 2,477 9,423
Yemen 25 713 24
Other countries 1,129 542 336
Total 11,166 3,732 9,786

Source: Food News

These tables show the Middle East and the USSR as the
sole important :importers. The ficure for the Netherlands
is surprisingly low since the total European market for
mango puree, Jjulce and pulp :s estimated to about

6.000 tons of single strengtn ecu:valent and half of
this, 3,000 tons, !5 supposely prafuced 1n India.

The Horth American market which 1.7 o small butl growing
market 15 estimated to a toLla. of somewhat less than
500 tons




PAPAYA JUICE AND PULP

THE FRUIT

Papaya, (Carica papaya), also called pawpaw CIr papaw
(should not be mixed up with the North American fruit
»pawpaw", Asimins triloba, that belongs tc a cdifferent
family), is alongs:de the banana the largest herb in the
world. Because of :ts site and other similarzties to a
melon, the fru:it :s &liso known &% “Tree meion”.

Pepava originates Irom Central- and South America ané was
probabliy first cult -ated in Mexico and Costa Rica. It is
not known to grow wilé, but 1is tocday grown irn almost
every garden in the tropical areas all arouné the world.
Still, in Europe 1t 1s not very well-knowr, and only a
small part of the papava crop world wide is being pro-
cessed.

4 ha
-~

The spherical to cvlindricai fru:t, 70 - 500 mm in
lencth, sometimes weighs as much as ¢ to 11 kg.

This large pear-like fruit has a vellow-orance to salmon-
pink fruit flesh. The flesh has a buttery consistency.

rns to yellow-orange as
pened fruit s very
efore harvested in the

The unripe fruit s green and tu
it ripens. However, the fully r
sensible to pressure and 1is the

unripe yellow-green stage.

S
r

Papavas are usually grown from seeds. The.r cevelopment
is rap:d, fruit being produced before the end of the
first vear. Under favourable cond.tions a plant may live
five years or more. But already after two years the trees
will give a diminishing yield.

Contrary to most tropical fruits, papaya has a low acid-
ity content with a nH between 5.0 and 5.5. The flesh is
an excellent source of ascorbic acid and provitamin A.
But what makes the papaya interesting, is the content of
papain. All parts of the plant centain a milk {latex)
very rich in papain.

Papain 1s a protein cleaving enzyme which has many medi -
cal and industrial applications. One example 1S ite de-
toxicating effect on the organism by toxic disturbances.
Alsc as a digest:ive enzyme 1t 1s similar to pepsin but
much more potent.

urinc the past vears consumpticnh of natural papain-
preparations and papaya drinks haes increaseéd enormously.
Esp

ec:ally 1n the USA and :n Japan

A s:ingle strenath papaya pures oA natura. srix level
147 Braix.
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PRODUCTION AND TRADE

There is no statistical data svailable on papaya and
interanationally papaya puree is not traded to any greater
extent. In Europe the total market is less than

1,000 tons. Yet, it is grown in almost all tropical areas

of the worla.

Prices of papaya puree are fairly statle compared to
passion fruit. They range between UsSS 600 - 1,000 per ton
C&F Europe for a single strength puree.

Papaya puree is not consumed in any greater guantities in
Europe and is not very well-known. It has a difficult
flavour that is not appreciated by everybody. Still,
papaya is used in many éifferent blends and to some
extent in the dairy industry. But in these blends papaya
is not used because of its flavour but rather to get ite

exotic name on the label.

However, smaller quantities (100 - 200 tons) with a good
quality could certainly be sold, :if priced competitively.
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ASEPTIC PROCESSING AND PACKAGING; GENERAL INFORMATION

1.1

1.2

1.3

TECHNICAL DESCRIPTION

Sterilization of food kills the bacterias and inhibits the
enzvmes. It is a wmore complete process than pasteurization
which only kills a proportion of the bacterias.

The sterilized food can be kept for long periods, until mainly
chemical reactions make the food no longer eatable. Steriliza-
tion is normally made by heat or sometimes by chemicals or
radiation. However, it is not enough to only sterilize the food,
the food item has to be kept isolated from further infections

of bacterias which are present in the environment. If the food
is already packed in such a way that reinfect.on can not be done
after sterilization, the shelf-life is prolonged, otherwise
packing of the food item has to be done in such a way that rein-
fection is prevented.

Packing under sterile conditions to avoid reinfection is defined
as Aseptic Packing.

Aseptic processing and packaging is a process defined a follows:
The product is continuously sterilized in a heat exchanger and

then filled under sterile conditions into pre-sterilized containers.

Liquid or semi-liquid food can be sterilized and packed in two
different ways:

(i) the food is packed into a container which is hermetically
sealed and the container with its content is sterilized
(normally with heat), See Chapter on Canning;

(ii) the food is sterilized and then aseptically filled into a
sterile container. After the container is full, the aseptic
sealing takes place.

The advantages and disadvantages with the two systems are as
follows:

Sterilization of the food inside a container

(i) Heat-sterilization for non-acid food has to take place
above 121°C (normally around 130-140°C). Containers
have to withstand over-pressure (like a tin can) or if
made out of plastic, the film has to be sufficiently
strong at high temperature to withstand the over-pressure;

(ii) Plastic material can release, at high temperature,
components from its composition which could be harmful to
the consumer of the sterilized food;




(iii)

(1iv)

Sterilization of large containers with food packed inside
takes long time due to slow heat-transfer. Temperature
differences which can be used have to be moderate, other-
wise the food inside the container gets destroyed;

The advantage is that the process is simple. If the
container is well closed and the heating is carried out
properly and with enough time the food inside the container
is sterilized and can be kept for quite some time.

In practice the system is used for canned items, and for liquids
in glass bottles or jars.

Using glass the seal between the 1id and the jar is an important
weak point.

At present plastic bottles are also being used for milk and other
food liquids.

Sterilization of the food and the container separately and the
use of aseptic packing

(1)

(ii)

(iii)

(iv)

The individual ‘sterilization of the food product and the
container separately is normally not a problem, because
the treatment can be designed to the specific need of the
separate products;

The aseptic packing, that is filling the sterilized
container with the sterilized food product under aseptic
conditions is the complex part of the system. The
technical design varies between a) systems for small
containers, up to one to two like containers, and b)
systems for large (bulk) containers, up to 1000 litres
containers;

Aseptic packing can be done continuously, and is suitable
for high volume production, as well as large containers.
For containers, above about 20 litres content, the system
of sterilizing the container together with its content, is
normally not possible, due to very long heating time which
destroys the nutritional value of the food. Consequently,
the food product has to be sterilized before and filled
aseptically into a pre-sterilized container.

Aseptic packing in bulk has been further developed during
the last few years, and works at present with low default.

Due to processing at elevated sterilization temperature
for a shorter time quality properties are less destroyed
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than miéro-organisms. This means that the process brings a
higher product quality than regular canning.

1.4 Bulk containers

M Aseptic filling in bulk containers did not expand until a few years
ago, when a syvstem of sterilizing large plastic containers with
irradiation (gamma irradiation) was developed together with the safe
system of filling the large bags under aseptic conditioms.

The connection between the bag and the pipe with the product to be
filled, has to be sterilized each time a new bag will be filled.
Normally the sterilization is done by steam. The smaller the space
to be treated between the sprout of the bag and the product pipe,
the more efficient the sterilization can be done.

1.5 The bulk containers normally between .00 up to 1,000 litres have to
be made of flexible plastic laminate, normally with aluminium foil
to stop oxygen penetration. The film has to be strong and not break
in wrincles.

To protect the bag, an outside container is normally used such as:

(1) steel barrel; efficient, but expensive and difficult to
return;
(ii) cardboard paper boxes: less strong and expensive when not
returned;
(iii) plywood boxes: foldable boxes, can be returned at reason-

able cost.

1.6 The bulk packing system can hardle liquid and semi-liquid fluids
with or without pulp inciuding pieces, as long as the pieces can te
sterilized all through.

II ESSENTIAL PRE-TREATMENT PROCESSES

2.1 Products which are aseptically packed have to be sterilized before
packing.

2.2 Sterilization of a [ood product is a function of the type of food

to be treated.
Variables such as:

-~ acidity

- viscosity

- size of particles (if any)
. - degree of contamination

- composition of food

all influence the effect of treatment needed to kill all micro-
organisms,
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2.6
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Sterilization can be done with

- heat
~ chemical treatment
- irradiation

Normally, for liquid / semi-liquid food heat-sterilization is used.

In order to avoid rhe change of the original food product, and to
minimize the spoilage of vitamins and other ingredients in the food,
the heat-sterilization is normally done at high temperature and short
time (UHT-treatment = ultra high temperature treatment).

Two types of sterilizing systems are used for the UHT-treatment,

where the liquid is sterilized in a continuous flow followed by aseptic
filling. One method operates with direct steam injection of steam, the
other one with indirect heating in heat exchangers.

In a UHT-plant the >roduct is pumped through a closed system.- The
product is pre-treated, sometimes deaerated, sterilized at high
temperature, cooled and then filled aseptically. Precducts are some-
times also homogenized before filling, either before or after the
sterilization.

In the latter case, aseptic homogenization has to be provided for.

The intensive heat-treatment will sterilize the product. Ahbsolute
sterility is not possible. It is not possible to prove the absence
of all living micro-organisms. The term, commercial sterility, is
used instead. The definition is a product free from micro-organisnms
which grow and consequently contribute to the deterioration of the
product.

Norma}}y the process is calculated to reduce the number of organisms
to 10°7. This figure is based on the necessity of Clostridium
Botulinum.

Sterilization of milk normally takes place in a UHT-process at 140°C
and at 3-5 seconds when the milk is treated directly with steam; or
at 135°C and at 10-15 seconds when the milk {s treated indirectly.

Fruit juices and purees can obtain commercial sterilization at a
relatively low temperature depending on acidity. For example:
orange juice normally is treated at 95°C during 20 seconds.




3.1 The aseptic packaging process by itself does not change
the product.

Two factors which influence the product quality is (i)

. the sterilization before the packing and (ii) the chemi-
cal reaction within the product during the storage
period.

3.2 The heat-treatment during sterilization causes certain
chemical reactions and other reactions take place:

(i) browning of the product. Can be avoided by shorter
tire and higher temperature;

(11) destruction of vitamins. With efficient UHT-treat-
ment the losses of vitamins are relatively low,
since several vitamins are thermostable. Vitamins
like vitamin C and B, and B;2 are normally reduced
3-5 percent in the UHT-treatment, depending on the
temperature;

(11i) denaturation of proteins also takes place during
the heat-treatment. In milk the whey proteins are
partially denaturated, but the nutritional value
is kept.

3.3 During the storage period following three main changes
take place over prolonged storage time:

Browning

Browning in fruit juices as well as in milk occurs
during the formation of pigmented compounds linked to
organic chemical reactions mainly between sugar and
proteins. The browning can also be related to enzymatic
activities when poly phenol oxidase catalyses the oxid-
ation of phenolic compounds which form brown or brownish
red pigments.

It seems that relationship between the loss of ascorbic
acid (vitamin C) and browning exists. In juice the
vitamin C is slowly converted to compounds, which are
dark and make the product to appear brownish.
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Flavour changes

Over long-time storage the flavours change and can
create off-flavours or flattening che flavours. Es-
pecially in citrus juices with high peel oil content the
flavour changes can be a serious problem. The flavour
chcnges are mainly due to chemical reactions.

Losses of vitamin C

Vitamin C can be decomposed by an oxidation reaction.
The enzyme, ascorbic acid oxidase, accelerates the
reaction, which can be controlled by reducing the oxygen
content in the product as much as possible. However,
high temperature during stecrage time speeds up the
losses of vitamin C.

Other reactions during long storage periods could be:
gelling and increase of viscosity;
sedimentation; and
* gseparation of oil and other lighter preiucts
Further, reactions may take place due to:

* interaction between the package material and com-
ponents of the product;

* oxygen penetrating the package material durinyg the
long storage period.

MARKETS FOR ASEPTICAL PACKED PRODUCTS

Aseptic bulk packing of fruit / vegetable juices and
concentrates makes the handling and transport relatively
easy to carry out since the need for cold transportation

and cold storage decreases. As mentioned above, the changes
in the product increase with temperature increase, so in
many cases the products aseptically packed are kept in cold
storage and when possible also transported a: as low
temperature as possible (during nights) in crder to maintain
the quality as high as possible.
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The international market for aseptically bulk packed fruit
juice concentration as well as vegetable juices and purees
has existed for many years. Originzlly it started with
aseptically packed tomato pulp and paste packed in stainless
steel containers, now the main trade is done with containers
made out of plastic film laminates with aluminium foil.
Aseptic packing is done for products both as juice/pulp and
concentrate. Examples are:

*  mango

* tomato

* pineapple

* passion fruit
* citrus

*  banana

Prices are linked to the products with an additional cost
for the plastic bag of about US$ 10 per 200 litre unit, and
USS 10-15 per box surrounding the bag depending on system
used.

SCALE OF OPERATION

The aseptic packaging systems are delivered as unit
operations, with a set operational speed.

The normal packaging rate for commercial aseptic bulk packing
systems 1is:

25 bags per hour per filling head;
bags of 200 litres/unit

Due to the relatively large investment costs in the sterili-
zer and the aseptic packaging system, the unit operation
would have to operate normally at least one shift to be
viable. The relatively long start-up period as well as the
cleaning cycle at the end of the operation makes it necessary
to operate at time spans of at least 6-8 hours. After
operation periods of 10-16 hours it is normally advisable

to stop the operation and carry out a cleaning-in-place (CIP)
in order to get rid of any build-up of deposits in the
sterilizer or in the aseptic packing system.

Commercially viable systems should normally have an anrual through
put of about 600-1,000 tons of bulk packing (200 litre containers).
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INFRA-STRUCTURE NEEDED

The aseptic packaging systems, as said above, are oper-
ations which take relatively long time (30-60 minutes)
to start-up. Consequently, any stop (even very short) in
electricity, water, compressed air or steam can make the
aseptic condition to break, and new start-up procedure
is needed. It is very important when an aseptic system
is installed, that utilities are available with high
‘avel of security.

Aseptic packing also need proper and clean environment
with aseptic design and function, with regard to

walls
floors
ceilings
doors
lighting
ventilation

% % % » *

A separate room for the aseptic packing machine is
advisable.

In general the environment has to be easily cleaned,
proper acid-resistant tiles on walls and floors, well
designed drainage and non-corrosive drainage system. The
filling room should also have an over-pressure to avoid
the infiltration of contaminated air. Incoming air
should be passed through adequate filter.

The size of the room to house an aseptic filling machine
for retail packages should have the following dimen-
sions:

* 6 times 6 meters minimum

height, about 4 to 6 meters depending on the type of
machine

Aseptic bulk packaging equipment needs about the same
space in order to facilitate the handling of filled con-
tainers around the equipment.

A skilled micro-biologist is required to be in charge of
bacteriological control. A corresponding laboratory is
needed. - ’

The aseptic processing / aseptic filling plant is rather
advanced and skilled labours and supervision are
required.




VII

7.1

7.2

VII1

8.1

8.2

8.3

- 111 -

MATERIAL NEEDED FOR THE OPERATIGN OF AN ASEPTIC
PACKAGING SYSTEM

Packaging material

Several types os aseptic packaging system need tailor-made
packaging material which only the equipment manufacturer can
deliver. Consequently, it is very important that the supply
of packagirc material is secured on a long-term basis, when an
aseptic packing system is installed.

Since the packaging material in most cases has to be imported
(or its major components) the availability of foreign exchange
is crucial. If any risk for shortage of foreign excharge is
possible, the installation of an aseptic packaging system
should be seriously questioned.

TYPICAL INVESTMERNT COST

Aseptic.packaging machines are delivered by specialized
manufacturers of packaging equipment. These manufacturers

are normally not linked to the suppliers of sterilizers, which
are enterprises specialized in heat exchangers and normally
other dairy equipment. Consequently, with a specific filling
machine, a range of different sterilizers could be applied.
However, in order to have a complete package to work well, and
with less guarantee problems, it is recommended to have one
single supplier to handle the two unit operationms.

The manufacturers of aseptic filling machines normally also

are the supplier of the packing material. Packaging is
tailor-made for the user of the aseptic filling machines. The
tight relation between the packing machine and the retail
packing material makes the price for the machine and the
packing material linked together. A low priced aseptic filling
machine could mean a higher price for the aseptic packing
material.

A typical investment for a bulk aseptic packing system with a
capacity of 25 bags and 200 litres per hour could be as
follows:

Indirect heat treatment
(Hight temperature pasteurizer)

Consisting of:

- Two plate heat exchangers, or spiral heat exchanger
- hot water sets

- deaeration chamber

- vacuum pump

- centrifugal pump

- control panel us$ 200,000




Rseptic filling

Consisting of:

- aseptic tank to hold the product before filling
- aseptic bulk filling system

UsS$ 230,000
Installation / start-up us$ 21,000 .

Freight (average) uss$ 70,000

Building space
Building space for the

- processing equipment
about 130 m’ 3 US$ 150/m’ Uss 19,000

- control room
200 m2 & US$ 100/m’ Uss 20,000

- packing material
150 m’ & US$ 100/m’ Us$  15.000

Total Us$ 575,000




Rehabilitation of existing

building:

Floor tiles

Tiles on walls in process
area

Ventilation

Doors/windows

New inner ceiling

Internal walls

Miscellaneous

Subtotnl

Utilities:

Installation of electricity
Installation of water supply
Boiler 500 kg/hour
Installation of steam/
condensate pipes

Miscellaneous

Subtotal

Chilled Storage (500 ton)

Insulation (polyurethan 15 cm)
Doors

Compressor 30,000 kcal/h
Evaporator/Condensors
Forklift

Other work

Subtotal

Unit Unit Quantity Total
Cost USS«
!
|
m2 110 900 99,000 |
m2 60 175 10,500
set 1,000 : 10 10,000 !
set | 20,000 , 1 20,000
m2 40 * 900 36,000
m2 100 300 30,000
50,000 |
255,500§
.
set 20,000 1 20,000
set | 35,000 1 35,000 |
set | 40,000 1 40,000
set 15,000 1 15,000
5,000 '
115,000 |
|
m2 1,400 30 42,000 !
set 1,000 3 3,000
set | 36,000 1 36,000 |
set | 18,000 1 18,000
pc 18,000 1 18.000!

127.000;
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Unit Unit Quantity  Total
Cost US$
Equipment ; : % .
- Fruit reception and preparation set 365,000 1 365,000
Polyfruit and finisher (2 ton/hr.) -
Mango destone
Dicer
Refiner
Spiral  Theater and cocler [
- Adjustment station set 129,000 1 129,000
Homogenize ™
Pump
Two tanks
- Spiral pasteurizer set 157,000 1 157,000
- Deaeration set 46,000 1 46,000
- Bag in Box Filler set 214,000 1 214,000
- Laboratory and Quality control .
equipment set 23,000 1 23,000
Subtotal 934,000
Freight Training and Installation
Packaging / Freight 83,000
Stainless steel installation
material set 65,000 1 65,000
Port clearance / domestic i
transport 6,000
Training (one month) 15,000
Installation supervision
(one month) - - - 17,000
Installation - - - 10,000
Start-up - ~ - 40,000
Subtotal 236,000




Vehicles

Truck 5 ton
Truck insulated with cooler
Pick-up

Subtotai

Office equipment

Telephone installation

Fax
Computer/printer/typewriter
Furniture

Air conditioner

Subtotal

Interest during construction

6 months

Working capital (initial)

Raw material
Drums
Aseptic Bags/liner

Other costs

Total Base Cost
Physical Contingencies
Price Contingencies

TOTAL
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Unit Unit Quantity Total
Cost US$
!

' pc 22,000 1 22,000
pc 34,000 1 34,000
pc 13,000 1 13,000

69,000

i

pc 5,000 1 5,000
pc 2,000 1 2,000
set 4,000 1 4,000
set 2,000 1 2,000
pc 1,000 1 1,000
14,000

“ 13 1747 113,000
ton 200 500 100,000
pc 19.5( 1,400 27,0600
pc 23.00 1,400 32,000
50,000

209,00

20,72,00

% 10 | 2072,000 207,00
2 5 | 2072,000 104,000
2,383,00&




Associations utilized vhen calculating the estimcted investment
cost.

- Exchange rate US55 1.0 = J$ 8.0

- No customs will be paid on imports

- Existing buildings can be used, and will provide the shell for
the rcrocessing plant. Work has to be done on floors and

walls.

- Electricity and water would be available on the site. Connec-
tions and installation to the process building has to be

dcne.
- New boiler will be instalied.

- Chilled storage of 500 tons would be able to store two months
final products in drums at a temperature around O degree
Celcius. The storage would be divided into three chambers

each 157 tons, to provide maximum flexibility.

- Equipment prices are based on budget quotations. Prices would

vary pending on the final supplier selected.

- The installation and training would be done by a supervisor to
be provided by the equipment supplier. Estimated time

needed is three months.

~ Total construction time for the project is calculated to be 12
months including starting period of one month. Interest
during construction is based on an interest rate (in US$)

of 13 percent per annum.

- Working capital (initial) is calculated on the production of

about 300 tons of final proaucts.




JAMAICA

PROCESSING AND MARKETING OF TROPICAL

FRUIT PUREES

ESTIMATED REVENUE

March 1991

Exchange rate used US$ 1.0 = J$ 8.0

ITEM UNIT UNIT QUANTITY TOTAL
PRICE J$ 000

Banana pulp M. ton 6500 2000 12,800
Mango pulp M. tomn 9600 600 5,760
Papaya pulp M. ton 4800 400 1,920

TOTAL 20,480

Assumptions:

Banana pulp Us$ 800/ton CIF Europe
Mango pulp US$S 1200/ton CIF Europe
Papaya pulp Uus$ 600/ton CIF Europe




JAMAICA

PROCESSING AND MARKETING OF TROPICAL

FRUIT PUREES
ESTIMATED OPERATING COST

(March 1991)

Exchange rate US$ 1.00 = J$ 8.00
ITEM UNIT UNIT QUANTITY TOTAL
COST J5 000

Raw material
Bananas (J$ 0.75/1b) M. ton 1652 2857 4720
Mango (J$ 0.70/1b) M. ton 1542 1200 1850
Papaya (J$ 0.75/1b) M. ton 1652 890 1470
Packing material
Aseptic bags (200 1/unit) pPc 75 14300 1072
Drums pc 150 13640 2046
Plastic lining pc 6 13640 82
Energy
Fuel o0il for steam ton 2000 20 40
Electricity (35 kwh/h kwh 1.0 126.000 126
Water m3 0.1 30.000 3
Labour (32 wu-kers) man year 1000 32 320
Management (8 persons) man year 50,000 8 400
Administration 300
Maintenance A 3 16,000,000 480
Port clearance/domestic

transport M. ton 100 3,000 300
Transport to Europe M. ton 600 3,000 1800
Cost of working capital yA 10 1,000,000 100
Sales cost Y4 5 20,480,000 1024

TOTAL

16,133
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ANNEX XV

* JAMAICA

PROCESSING AND MARKETING OF TROPICAL FRUIT PUREES

EXPECTED QUALITY STANDARD

Banana Puree

Colour : Yellow

Taste : Ripe banana

pH : 4.6 - 4.7 * 0.1

Structure : Creamy, deseeded and defibered
Brix : 20 - 26 degrees

Celifern bacteria : 0

Vitamin C : min 30 mg/l100 gram

Packing : Aseptic in plastic/aluminium bags,

inside steel drum with extra plastic

lining 228 kg net weight * 2




Mango Pulp

Color

Taste

pH

Structure

Brix

Celiferm bacteria
Vitamin C

Packaging

.0

lellow

Typical of ripe mango

about 3.5

Smooth, without fibres
About 12 - 14 degrees

0

Min 20 mg/100 gram

Aseptic in plastic/aluminium bags,
inside steel drum with extra plastic

lining 216 kg net weight * 2
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DETAILED TECHNICAL SPECIFICATIONS OF KEY COMPONENTS
N THE PROCESSING PLANT POLYFRUIT

-~ &

ONE MACHINE FOR THE AUTOMATIC SEPARATION
OF THE PEEL AND THE SIMULTANEOUS EXTRACTION OF THE
PULP OR THE JUICE DIRECTLY FROM THE WHOLE FRUIT

Our long experience in citrus processing equipment is the basis for the
realisation of an universal extractor capable to handie fruits of different varie-
ties and sizes, such as:

— CITRUS FRUITS: orange, lemons, grapefruits, mandarins, himes;

— TROPICAL FRUITS: pineapples, bananas, papayas, melons, guava, kiwi,
passion fruits, starfruits, babaco.

The POLYFRUIT machine, type 2001, can be arranged in various configura-
tions, each suitable to process a specific homogeneous group of fruits. The
passage from one configuration to another is obtained by replacing some parts:
such operation is very simple and can be carried out in about 20 minutes
by one person.

The POLYFRUIT s designed to i ne yreat flexibility of this machi-
achieve a high operating flexibili- ne has changed the standards of
ty: therefore, it is helpful to a engineering in fruit juice industry.

wide range of fruit processors.




OPERATION:

— Fruits of any size enter the machine through the feed hopper at random
and without any previous sorting of sizes.

— Two rotating drums intercept the fruits and push them downwards to meet
a vertical blade. Here the fruits are cut into two pieces: each half fruit, al-
ways in contact with the drum, is dragged along the squeezing channel,
where it is progressively pressed against a perforated sheet.

— The juice or the pulp passes through the holes of the perforated sheet and
is collected into a tank to be conveyed outwards.

— The peels reach the end of the squeezing channel and are expelled through
two inclined chutes.

— Thejuice is squeezed and conveyed in closed chambers, thus avoiding the
contact with air and the oxydation.

— The machine can be completely opened and disassembled in a few minu-
tes for a total sanitary washing.

TECHNICAL DATA:

Entirely made of AISI 304 stainless steel.
Driving gear-box with a 5.5 hp electric motor.

Optional screw conveyor for pulpy juices with a 0.5 hp gearbox.

— Automatic internal washing system with full-cone sprayers.
— Working capacity:

e citrus fruits: up to 9-10 tons/hour
e tropical fruits: 2 to 6 tons/hour

OVERALL DIMENSIONS:

— length: 1740 mm.
width: 1380 mm.
height: 1710 mm.
juice outlet: height 550 mm., & 50 DIN.




PULPING-STONING MACHINE

MAZINNe Suitalie L0 sty ar rnhne it Crogme, Ihe Sloneg
PEOCES, N7 'he Lpnn AN IR fuue ram re sinnes ACLOI0K) N

e QUILE O e e g ane.

GENERAL CHARACTERISTICS

SN Alne) Tt D

SLIMOLT SR Synngns . S ue D0 CHet with deiine uinon
rauns;

Stainings Steet DN DICvWIAN witn SOGNUM Drusnes

SLAMRLY S8 (1A DIO AR with SOIGRUM Dryshe,

513 Minas SIEP 1EATA wilhh UOOR! POt wher R 6 AN D rernnved
DIAMNIESE Sten: i ChArnInsg hoggmr:

fENIRS PECINEG MOLOr wilh Pt dove

OPTIONALS

Muteei 7 aben wetts 1eiggsiatile St tretnr 14

TECHNICAL CHARACTERISTICS
Beartactine KO e ey,

INGE3une N ppown: Coy 5 4




- 124 -

CONTINUOUS FINISHER

Main technical features:

® Made of AlISI 304 stainless steel.
® Frame of mld steel.

® Interchangeabie screenwith0.5-68-1.0-12-15-
2.0 mm_ holes.

® One 4 kw electric motor.

® QOverall dimensions:
lenght 1555 mm.
width 920 mm.
height 1200 mm.

Continuous finisher,
for the reduction of pulp contents

L 4




Excenter Screw Pump

Application Between pump case and end connection
] ) the stator is safely clamped against
Pumping of high or low viscosity torsion by main bolts.

liquids (self-priming).
The rotation is transmitted by tne
driving shaft to pin joints, which
are clad tight against liquid and the

Standard Design coupling to the rod and the rotor.
The pump housing and rotating parts Variator for continuously change of
are made of stainless steel. capacity.

Vulcanized, twist proof stator of Sanitary connections, type SMS.

synthetic rubber.

Elastic shaft coupling with pro-
tecting cover. Bottom plate in welded
execution, common for pump and

. motor.
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Application

For sucking out uncondensable gases.

Working Principle

A ligquid ring rotating, eccentrically to the shaft,
within the working chambers of the pump absorbs the
drive power delivered to the vane wheel impellers
ané expends it in gas compression.

Standard Design

The service ligquid (normally water) must be ad-
mitted continuously to the pump while it is work-
ing, so that the heat resulting from gas compres-
sion, the greatest part of which is absorbed by

the liquid ring, can be lead off. Besides the make-
up service liquid supply is to compensate for such
quantities as are perpetually discharged with the
gas i.e. to maintain the liguid ring.

The liquid can be separated again from the gas in
a circulating container.

The pump is of the valveless rotary-displacement
tyre. The only parts to move are the shaft and the
vane wheel impellers. These are not subjected to
friction on stationary pump components. The shaft
is on both ends supported by antifriction type
bearings.

Shaft sealing is effected by stuffing boxes.




A complete system
for supreme
product quality

T ————

‘Asept offers a high fiiling
capacity of up to 10.000 litres
per hour in a twin-head unit.
Although it is intended primarily
for large packages of 100—1,000
litres, it can also be used for
sizes outside this range. The
filler is built of standard modules
and can easily be modified to
meet specific customer require-

ments.
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Unique spout design

The patented spou! combines sumphcity and

safety. which substant:aliv reduces the risk of
axygen contannation.

- The gnipper is ready to engage the burq

]
.. '.\ | /}-
' g
S
Y

The spout with ils exposed bung lace s sten-
izec by steam at a pre-sel ime and temperature

" After sterihzation, the filing valve opens and the
spout bung 1s withdrawn. The package is ready for
ting -
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A new approach
to aseptic bulk packaging

Systemefor asentic packaging. storaac and distribu- ngh'aCId fOOdS .
san af faod proaucts v targe contamers are rapidly
a5 Theprewtechno-

~eplacing cenvenhona! techmas

aav offers several aavantages: Dressing Mango
Fruit concentrate Pineapple
Higher, fiore S0nSstent procuct Suiely Fruit squash Puree
Lrore azororncy distnnulior anc nanding Guava Syrup
ceq costs ofabour pac<aging and storage Jam Tomato products
2 seasanal genendances mproved plant vtliza- Juice Yogfruit
Ketchup

DL AING GNG e

Low-acid foods

Coconut cream/milk Milk-shake
Cream Sauce
The Asep! system s simpie ana highly ethcient It Edible oil Soup
can be usad tor & wide range of both high-acid and Ice-cream mix Soy milk
low-ac:d irqu. croducts :nckuding high-viscosity or Milk Yoghurt

nartcuiate products
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Vacuum chamber

- - o =
Application om
Vacuum geaeration of cold or preheated hquids, particularly
visznse products such as juice concentrate, nectars, purees.
etc n order to avoid loss of vitamin content and detenoration L
in qualitty.

Working principle

The preduct 1s pumned to a certre type spreader and
sprayed into the vacuum chamber The flow 1s automatically
controlied by means of a fioat operated Icvel control which
mamntains a constant level of the product in the chamber.

When using pos:tive pumps the flow can be controlied by
using varigrive on the pumps

The vacuum in the chamber. which 1s mamtained by a water
nng vacuum pump, 1s controlled &, a pressure control {PC)
andindicated on a vacuum gauge (Pr1). The air removed from
the product is drawn off by the vacuum pump.

The deaerated product 1s discharged from the chamber by a
pump and fed to subsequent processing. usually pasteur-
1zation. The chamber type DD can have erther an externali
condenser or to be equipped with a top-mounted, water-
cooleu condenser, where the vaporized water and valatile
constituents from the deareated product are condensed.
The condensate flows back to the product, and only non-
condensable gases — mainly air — are removed from the
product.

Basic unit

Versions. Three sizes' DD 500. DD 750 and DD 1000
Chamber s marked with additional figures indicating:

E = Without level control

L = With level control

C = With top-mounted condenser

EC or LC = Combination according to above mentioned
equipment

DD 750-C and DD 1000-C are supplied with either 3 m? or
5 m’ condenser.

Standard design. Tank, cover and fittings of acidproof
stainless steel, mat blasted finish. Double-walled conical
bottom for foamdamping and cooling by means of waler.
Two removable sight glasses. Three stainless steel iegs with
adjustable leet

Vacuum chamber principle

A — Gases out E — vapour and gases
8 ~ Cooling water out F — Product n
C - Condenser G — Product out

D — Condensed vapour




Vacuum chamber

Technical data

Flow rate.

DD 500 max 5.000ih

20 75Cmax 10.000 'k

20 1000 max 20.000 i'h

Max flow rate depends on viscosity of product

Condensor capacity.

300 resp 550 kg/h vapour with a temperature higher than
56°C can be condensed in the opmounted condenser size
3 m* and 6 m" respectively by using cooling water of 20°C.

Cooling jacket capacity. 300 — 500 I'h

Tank volume.

20 500 200!

oD 750 5001

OC 1000 10901

Shipping data
net weigh! gross weigh!  volume
ikg) (kg) (nr')

20 500 80— 90 180—200 07-11

0D 750 155—175 280—320 18-23
D 1000 240—260 450—490 31-39

Optional extras

Vacuum controller
Vacuum gauge
Vacuum pump
Extended legs

Dimensions (mm)

A 8:
DD 500 505 1875
DD 750 760 2300
DO 1000 1010 2850

B2

2050

2500 {2900!
3050 (34501

tHeights in brackets are for 6 m condenser)

—_— —— — ——— —— - -

=

=0 LI

f+

B2

Connections
a) Productin — 51 mm

b) Product out — 76 mm or 102 mm (DD 1000)

c) Gases out — 51 mm
d) Cooling water in 51 mm
e) Cooling water out — 51 mm

g) Cleaning iquid to spray nozzle — 25 mm
h) Cooling water to and from bottom — R 1°

c

350
500
500

'L
R gg -t

E—




Application

Filling of bulk-size packages with liquids of high as well as
low acidity. under aseptic conditions. High-acid iquids may
even contain solid or semi-sohd particies. The filler 1s
designed for CIP.

Working Principle

Package. The packages are manufactured from a vanety of
laminates to match the praduct angd required shelf-iife. The
packages are provided with patenied spouts designed for
aseptic filling The inside of the packages s stenhzed before
delivery: the packages are supphed flat and contain no ar or
gas. They are avaitabie in volumes from catenng size up to
sizes intended for shipping of product from manutacturer/
grower 10 processor. packer:distributor. All packages are
intended to be supported. when filled. by an outer contamer.
for instance a tarrel or heavy-duty cardboard box

Filler. The main sections are

Rolter conveyor on hyaraulic fung table

Filhing head with package manipulation ang fiiing devices
Controt and operator panels :
Service uniis including electrical gear. steam and pneumatic
valves. kifung table hydraulcs. etc

Machine frame

The filler s normally instalied togetner with barrel (or box)
feed ang discharge conveyors. In front of the filler, an
operator's brigge should be placed (bridge and anciliary
conveyors are not inciuded in the stanagard aseptic bulk
packaging system equipment)

Filling cycle. The filking cycie 1s dn,1ded into @ manual
preparatory part and an automatic filing part

Manua! preparation

1 The operator takes a flat and steriie package from its
wrapping and places it inside a barre! arrving on the feca
conveyor (mos' common production set-up for large
packages) The operator pushes a button to siart the
conveyors and imitiate the filling cycle A barrel moves into
position underneath the filing nead The Iifting tabie ascends
1o prefiliing leve!. and the spout bung gnipper moves 1o
engage the bung

2 The package now in filing posiion. the operator pushes a
pair (for salety) of buttons. The sull unopened spout 1s
brought to the filling valve

Automatic liling

3 The spout is pressed tightly against the filling vaive outlet

4 Steam 15 admitted to the filing valve chamber, sterilizing it
and the spout including 1its exposed bung face. Air and
condensate are expelled

5 Stenhzauon takes place at setpoint temperature and time.
monitored by the fail-safe control system of the filler.

6 After sterhization. the filing valve opens and simultaneously
the spout bung is withdrawn Product enters the package.

7 Preliling. main tiling. and lopping-up take place at different
hting tabie tevels untl the load cells sense the preset weight

Aseptic bulk filling machine
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Spout unopened Spout opened

8 The filling valve closes, and steam enters the filling valve
chamber, forcing rem~ninn product into the package. Steam
then enters and inflates the top of the package.

9 The inflated package triggers a senscr, causing the spout
to be closed while still in a sterile environment.

10 With no air or gas headspace, the completely filled
package 1s released and descends on the lfling table to be
taken away by the discharge conveyor




Aseptic bulk filling machine

Operation. The lifting table 1s hydraulic. and the package
mampulation devices are operatec by pneumatic cyhnders.
Tne steam and filing vaives are pneumatic and solenod
onerated

Control system. The control system features an Alert 05
microcomputer process control unit. The package positions
on the conveyors are marshailed by photocells and the hfting
tabie leveis by proximity switches. Prefilling 1s time-
controiled. and main filing and topping-up are weight-
controlled by means of load cells. Sterilization 1s safe-
guarded by a timer and temperature momnitor, and both are
recorded on a chart. Shouid the temperature drop below
setpoint. the sterilization precedure 1s automatically restarted
from the beginning

Sampling. Facil:ties are provided to draw small samples of
product in the course of production.

Cleaning. The filler 1s designed for CIP. During cleaning, a
dummy spout is placed in the filling valve outlet. Cleaning in
line with the steritizer. Recommended flow rate 12 000 I/h.

Capacity. The capacity depends on package volume,
product charactenstics, product supply facilities and
pressure, and operator dextenty. A twin filler installation more
than doubles the capacity and improves utilization of the
operator's ime by aliowing him to prepare and sterilize one
package while the other one 1s bemng filled; imtial and
concluding filling (when flow rate 1s reduced) of the two
packages can also overlap.

Basic unit

Standard equipment. The filler is a self-contained unit,
ready 1o be sited and connected to electric. pneumatic, and
steam services and the product supply line, and the feed and
gischarge conveyors. The latter are not included: nor is the
operator's bridge.

Material. All parts in contact with product as well as the
upper framework. paneis. and spout mechanism are of
stainiess steel. The lower framework, lifting table, and roller
conveyor are of galvanized mild steel.

Versions. Single filler with 920 mm or 1300 mm wide lifung
table and rolier conveyor. Twin filler consisting of two identical
single fille:s

Optional Equipment

— Voltage stabihzer

— Filter for culinary steam-
All. 1 Steam separator. steam trap
Alt 2. Steam separator, steam filter. steam trap

— Lower framework, lifting table. and roller conveyor made of
staniess steel instead of mid steel

- Band conveyor for handing smaller bags into cartons

~ Qperator's bridge
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Dimersions

]
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Conveyor i
i width, mm A mm B mm i
| 920 2180 1760 ;
E 1300 2180 2090 i

Technical Data

Steam supply. 400 kPa (4 bar); culinary qualty steam
recommended, max. 20 kg/h

Compressed air. 600 kPa (6 bar), 20 NI per package

Electric power. 220/380 V 50 Hz 3-ohase or 220V 50 Hz
1-phase AC (other voltages on request). 5 kW

Product supply. 56— 200 kPa (0.5—2.0 bar) depending on
product viscosity

Connections. Iniet and outlet 51 mm (2 in). SMS union

Shipping Data
920 mm 1300 mm
conveyor conveyor
Net weight 1500 kg 1730 kg
Gross weight 2200 kg 2450 kg
Volume 15.3m? 17.8 m?
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Cleaning Unit

Application

Cleaning ¢f pip2-ines. tarks piate heat oxchang’s. ete
tnrough circulanon of cieamng liguids

Working Principle

Tne un: consists o a detergent tank - Ay with three funnels

tB: (C: ana:D: There s also a centnfugal pump (E) a 3-way
COTKE Y and a swave: pine G oon e return ing. AischarGing
o amy one of the three funngls

After connecting the gbject i¢ De cleaned to the cleaming unit,

the object :s nnsed hy maans of cold water from a water inle!

'Hvig the wate funne 3. 3-way cocktF) pump (E). and -
return ne swive! pipe G directea into the dran funnel (C)

e

Thereafter the cock anc swive! oipe are changed over. and
getergents circulates throucn the obrect for the required Tee
lengih of ime after wnizn tha aetergent s returned to the tank

via the detergent funne! B, tor reuse

By means of 2 steam injector o7 piate heat exchanger {both
optiona! equipment. see below, the ciganing iquids may be
heated For mstance. ho! water may be circulated through the
cleaming object o aisinfect it This 1s done in the same way as
N COla water nnsing excent thai ine return ine swivel pipe 1S
drecled 1o aischarge the hot water ino the water funnet (D)
for recircutation

Otner swive! pipe.3-way cock settings allow other flow paths.
tor instance to dispase of spent detergent or if special
cleanmg programmes are te be apphed

Basic Unit

Standard Equipment. Scif-contained unitincluding detergent
tank. funnels. swivel pipe. pump with motor. 3-way cock. and
in-unit pipe work. alt mountec on frame with adjustable bali
fee!

Material. Stainiess stce!

A Detergent tank
B Detergent funnel
C Dran funnel

O Water tunnei

E Centrifugal pump
F 3-way cock

G Swivel pipe

H Water inlet

X Cleaning object

b
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Cleaning Unit

Technical Data
Yank Volume. 400!
Flow Rate. 6 000—12 600 I'h

Pump. Centrfugal pump. type FM-1A 220380V 50 Hz
3-phase AC 3.0 kW (other voitages on reguest)

Connections. Inlet and outlet 51 mm (2 ) SMS dary pipe

akelyl

Optional Equipment
+ Steam injection and temperature regulation set. for direct
steam injection into detergent tank.
Dia! thermometer with stainless steel bulb. 0 — 120°C.
+  Dilate heat exchanger. type P2-VXL (wall-mounted. mild
steel) For heating cleaning hquids: heating to cleaning’
disinfection lemperature (70/95°C) by means of steam
during circulation. Flow rate 12,000 I/h. Complete with
protecting sheet and thermomeler.
Ditto. type P2-HBM (floor-mounted. mid siech).
Ditto, type P2—HRBL {fioor-mounted. stainiess steel)

Gy 1

(PRI

) {.3

Note: ltems 1 and 2 caanot be used if item 31s selected and

vige versa.

Shipping Data

Ne: weight 15C kg
Sross weight 280 kg
veilme 1.9m’

Dimensions (mm)
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THE JAMAICA

BANANA INDUSTRY

AND DEVELOPMENTS
INITS EXPORT MARKETS

The Jamaica Banana Industry, the island’s second most important
agricultural enterprise, began about one hundred and twenty years ago
and is still of considerable importance to the Jamaican economy. It
provides employment for a wide variety of workers ranging from the
numerous small farmers who grow the fruit, the workers on the farms,
the dock workers who load the boats to the administrative workers
responsible for organising the purchase, transport and marketing of
the fruit,

Introduction of the Banana Plantation to Jamaica

The banana plant was introduced into Jamaica around 1541 and
cultivation of the fruit was done on a small scale for domestic
consumption. The "Gros Miche!" variety was introduced into Jamaica
around 1935 from Martinique, and this variety formed the basis of the
export trade, The “Chinese Banana”, a dwarf varicty, was imported
and planted first at Bath in St. Thomas in 1894, while the “Robusta”
variety was brought in from Guatemala in 1909. The “Lacatan" variety
was first introduced from Trinidad in 1926, and 1963 saw the
introduction into the island of the "Valery" variety. Between 1982 and
1983, the "Grande Nein" -— propagated from tissue cullure, and the
“Williams" varieties, were commercially introduced into Jamaica.

- §t1 -

Currently, the "Grande Nein" and "Williams" varieties form the bulk
of Jamaica's export fruit, The "Valery* and “Robusta® are also still
exported but to a lesser extent, while pockets of "Gros Michel™ are
still to be found. In all, there are more than 23 varieties of banana
plants to be found throughout the island.

The beginning of the Banana Export Trade

In the carly 19th century, sailors oftentimes took on board their ships
a few bananas for consumption purposes. However, it was Captain
George Busch, the seller of Cuban fruits including bananas on the
V.S market, who initiated the Jamaican trade. In 1866 when he was
unable to obtain fruits from Cuba turned to the north coast of
Jamaica for supplies. The huge profits made from this first shipment
influenced his return. Faresecing the prospects of a highly profitable



trade, he encouraged plantens to merease then production and this was
met with favourablc response.

In 1870, L.orenzo Baker, a (ruit trader with Cpﬁ\‘ragl Anerica and the
U.S., on hearing of the good quality of thé Jamaican ba:ianhs;
obtained a return cargo to New York.on one of his-trips from Central
Amcrnica. Profits from this trip were enormous, so on his return to
Jumaica he brought a cargo of flour, pork, salted cod fish, shocs,
cotion prints and other merchandise. These he sold at o profit and
1cturned to New York with his schooner filled with bananas and coco-
nuts, thus beginming a two-way trade with the U.S.A. and Jamaica.

Baker and Busch together encouraged farmers to increase their
cultivation of bananas, while they established trading and shipping
companics to enhance trade transactions, As trading became
successful, it was decided to invest some of the profits in purchasing
propertics. Bog Estatc ncar Port Antonio and.Bowden Estate in Port
Morant, wherc a deep waler pier was built, were the first two
propertics purchased. By 1885 the company had acyuired 13,000 acres
in Jamaica.

The growth in demand for bananas in the U.S.A. was tremendous and
in order to maintain constant supplies, acspite drought and
hurricanes, 40,000 acres of bananas were established in the
Dominican Republic as a back-up supplier. In 1899, the United Frun
Company took over the fruit trade between the U.S.A. ind Jamaica.

Between 1870 and 1932, the Jamaican trade was mainly with the

U S A although a small anount of fruit had been finding its way
pradually on the British market. The first shipment of bananas from
Joamaica to Britian was made in March 1895, Sales were extremcly
rrofitable and shipments were made thereafter at irregular intervals
Ihe Hhnish firm Elders & Fyffes soon controlled the trade, utilizing
slupy speainlly fitted with refrigerating apparatus, By 1901, however,
the United Fruit Company acquired the controlling interest in Elders
& Fylfes Limited, thereby controlling the trade. A fortnightly service
wias inaugurated and approximately 50,000 stems were exported
monthly.

In 1932, a radical change occurred with the signing of the Ottawa
Agreement and the adoption of the Empire Preference Rates of Duty.,
Jamaican producers found themselves at a decided advantage in the
English market with such tariff protection. More attention was then
given to the English market and the American trade declined as th-
English trade grew.

Jamuci was wstronghold ot the Umited Font Company until the
sccond world war, although several other companies operated here, By
1939, it owned lurge properties in the island and maintained a virtual.
monopoly of the shipping of the Jamaican fruit. Bananas produced by
individuul growers werce contracted to the shipping company with
reasonable assurance of sale at the then current market price,
Individual producers could only sell their fruits when space was
available and when the retail market could accept it. So to a number
of planters and most small farmers there was no assured market,

Between 1903 and 1930 a serics of attempts were made to establish an
independent shipping agency to Jamaica and by 1930 the Standard
Fruit & Stecamship Company was estublished. Concurrently,
islandwide co-operatives came together to form The Jamaica Banana
Producers Association, (JBPA) which absorbed the banana business
ol Jamaica, estiblishing its own marketing organisation in the United
Kingdom and its own lines of banana-carrying ships to operate
between Jamaica and the United Kingdom, The Association also
provided the stimulus of competition with the United Fruit Company
and the price of bananas to the Jamaican growers rose to the highest
in the world.

This campetition led to the defection of grower support from the

Jamiiea Banana Producers Association to the United Fruit Company
who offered moie attractive prices, and resulted in bankruptcy of the
Association, On the rebound, the Associiation ceased being a co- 3

“operative ind became a company with shareholders being able to entei !

contractuisl arrangements which were in the interest of the growers,
and with its main aim being that of providing n secure market for
Jamaica bananas and stability for the growers

I'he United Fruit Company then became an alternate means of selting
bananas. During World Wir 1 when no fruit could be shipped from
the sland, the U K. Government subsidised the Jamaican Banana
Industry and after the war, up unti 1951, the UK. Ministry of Food
bought all the Januncan crop under bulk purchasing arrangements.

Up to the 1970%, the "Lacatan” vanety formed the bulk of banana
exports, as production of the "Gros Michel”, which is highly
susceptible to Panama disease and tor which no cconomic cure had
been discovered, was gradually phised out. The expansion of
“Lacatan™ bepin in 1947 il by 1953 exports surpassed those of
“Gros Machel™ The “Vialery " vancty yoined the "Lactan® and
“Robusta™ in forming most of Lanica’s exports up unul the 1980's
when the "Grande Nein™ and "Williams ' varicties were introduced and




these e now teken over the saport ket to the eaten? of tormeny
kU percent of export fruit.

dhe lndustry since 1970
The post-war Jumaican industry is fundamentally dilferent from that
of the prc-war. With the exception of occasional small quantities

which have been sent elsewhere, Jumaica's banana cxports went to the
U.K.

The comprehensive organization of the banana industry which has
grown up in Jamaica since the war came about as a result of certain
basic nceds. For example, soils in many areas were near exhaustion,
Panama disease was steadily wiping out the principal variety and with
the introduction of the “Lacatun” varicty, leaf spot control on a large
organised scale became neccssary. Although the "Lacatan” variety is
resistant to Panama disease, it is itsell highly susceptible to leaf spot
which can be controlled by spraying.

The Banana Board, which was the purchasing agency and the only
organisation permitted to export fruit from the Island, organized the
control of leaf spot under contract with a private spraying company.
An intensive programme in soil conservation, usc of fertilizers and
disease control was implemented and small farmers were encouraged
to continue to grow bananas in view of the ready economic gain

- available to them.

During the 1960's and 1970’ exports fluctuated because of varied
reasons, for example, adverse weather conditions, (drought, floods
and hurricanes) and their attendant devastating effects affected
production and because of inadequate financing, most farmers were
unable to resuscitate their fields in sufficient time to maintain
production. In addition, demand on the domestic inarket continued to
increasc resulting in a decrease in the amount of fruit available for
export.

However, prices in the U. K. market were on the increase. Although
prices to growers increased steadily, they were marginal.

The following table show banana exports to the U.K, with average

U.K. prices per ton as well as growers' average prices per |b. between
1963 and 1989:

BANANA EXPORTS — 1963-1989
' GROWER AVGE.  LXPORT
) A
VEAR ”‘r'&?u'}" :?rvf:rmﬁf "'fv‘:’»is ’ US SMN
194) 159017 1348 1.2¢ 148
1964 174,38) 130 ) 1.24¢ 8.5
1988 199,629 a9 1.0904¢ [ B
19606 200,274 1037 | 096¢ 1246
1967 197,47} s 1.04¢ 1.3
1968 163,386 1618 11784 1.8
1969 150,937 T8 1 3780 1.
1970 134,358 1627 1.606¢ s
1971 125,849 17y s {.66¢ 1.7
1972 127,048 1761 | bb¢ e
197 107,704 246 6 { B¢ 164
1974 11,343 b 2 0 2.8 1.5
1978 10,208 3891 39 147
1976 19,248 294 8 6.00¢ 1.9
oM 80,098 YRR 6.00¢ 138
1978 1.888 107 ¢ 5600 1
979 68,84 824 4 9.00¢ 8.2
1980 n07 924 11 99¢ 10§
1981 18,744 1028 14 3¢ 4.) ]
1982 2,878 1046 17.5¢ 4. ‘b-:
198) 2).4%6 1328 1).4¢ (1] fee ]
1984 11,058 2199 42 1.8 |
198% 12,742 1w 44 4.1
1986 20,71) 4289 LT 9.2
1987 3420 IR $1.0¢0 19.1
171 20,08 51\ $1 2% 137
1989 42,607 27 $128¢ 193

Source  domuel Reposiiof AIRGA 1075 10AG
Franomic & Soctal Survey 108788 (PIU))

In 1973 there was a significant decrease in banana exports which
brought Government's focus on the industry and the All Island
Banara Growers Association came under the auspices of the Banana
Board which was to administer a JS10mn. Banana Industry
Development Programme.

This programme encompassed the following:

R) A replanting and new planting scheme aimed at putting into
production an additional 30,000 acres of new plants. This was




to bring about significant increases to the volume ol export
LAY i N .

bananas as well as ensuring genter financial results to

growers through higher yields and better guality products,

{b) A loan scheme to cover acquisition of agricultural
implements and farm vehicles to undertake Vind preparation
and the construction of farm buildings and :unds.

{c) There was also a materinl credit scheme, and a fertilizer, pest
and discase control facility which were made nvailable to
growers.

(d)  An increase in the price of fruit tu growers from |.60¢ to 2¢
and a bonus were also introduced as incentives to farmers for
improvements in the quality of the fruit produced.

(e) Reorganization of research activities was initinted and
extension se. vices formally administered by the All Island
Banana Growers Association came under the Banana Bonard
and the Ministry of Agriculture for effective policy direction
and administration. Agricultural training programmes were
also revived and the establishment and growih of co-
vperatives were emphasised as the instruments for the
economic and social development of the small farmers. Co-
operatives were also to provide the opportunitics for the
encouragement ol initiative, development of thrift and the
sound use of credit, savings and other resources.

(1) Duty free trucks were also imported to assist with the
transportation needs of the industry.

There was a positive response from growers to Uis prograame. In
1975, prices to growers werc also increased by 100 pereent from ¢ to
6¢. However, prod-iction fell as a result of severe drought conditions,
Jamaica's share in the U.K. market also fcl} due to dechning exports
and poor quality fruit. Greater attention was therefore given to the
marketing of the fruit and towards this end 4 number of
recommendations were made. These included:

(1) Proper fruit protection such as bunch-sleeving, pest control,
field sanitation, teaf pruning and debudding as well ns
reaping and packaging techniques and material; and

(2) Seminars were to be set up to give practical demonstrations
of methods of handling at various stages to ensure guality
product to the consumer.

Il apicmientation ob these brought positive results but the industry
wis confronted with other challenges. Another re-organisatibh
programme was proposed but for this to be effected there had to be
senous disruptions in the industry, However, the devastation of the
industry in August 1980 by hurricane "Allen” provided the
opportunity to take the necessury actions to stimulate and improve
production and efficiency. A J840mn. reconstruction. programime was
subscquently put in place,

The current status of the industry

A aresult of that restructuring programme, and in conjunction with
Foans and grants from international organisations us well us joint
ventuie capital injected into estate development, the industry is
currently poised for growth,

Between [9R7 and 1989, over J$I00mn. has been expended on the
hanani industry with the objective of increasing exports to 150,000
tons per annuny. In 1985, & private company  the Banana Expont
Company (BECOY  was formed and given the responsibility of
matketing the fruit.

Thiee magor banana estates have been established in St Thomas, St
My and Clarendon - all joint venture projects with the
Government, local and international financial and technological
inputs, The thrust has been on large-scale production These projccts
encompasscd 4,500 acres which are projected to produce 90,000 tonnes
by 1992 yielding 20 tonnes of fruit per acre. These large estates utilize
modern planting, harvesting, processing and packaging technigues,
and presently account for B0 percent of banana exports. Traditional
growers supply the remaining 20 percent
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Nonetheless, considerable attention is stll focussed on the small and
medinm s1ze Tarmers in the industry with o viesw to improving and
upgrading their production. While growers are mostly locuted in the
traditional banana parishes of St Mary, Portland, St Thomas and
Clatendon, cultivation 1s to be extended to the western parishes of the
ihind and younyg people ire being encouraged to participale in the
industry

There are 36 boxing plants iskindwide, a few co-operatively operated
in the banana producing areas as well as those on the Jarger estates. In
order to maintain good quality exports, only bananas rating 70% and
above are selected for exports The Banana Export Company has '
introduced (ol palletization of the hanana catgo, therehy ensuning the
maintenanee of goad quality fruits arnving i the UK A weekly
shipment service is also utilized.




Problems of the industry

The Jamaica Banana Industry over the years has never been without
its peculiar problems and while efforts have been made at re-energising
and restructuring it for growth and development, the problems have

never been eradicated.

The climatic factors of droughts, gale-force winds, floods and
hurricanes are those over which there can be very little control. An

. adequate water supply to irrigate apg“;ml; pqpm‘\'umi '\n |inw§ of
drought could be a reality, but there is no control over winds, rains
and floods to which the island is prone. These climatic factors usually
effect the most devastating blow to agricultural crops and bananas
especially since the plants are fragile and lend themselves to casy
destruction by winds and floods. The rehabilitative process after such
destruction is usually expensive and lengthy.

Even with the introduction of new varicties of bananas, the problems
of diseases of varying sorts affecting plants are still in evidence. Plants
continue to be infested with nematodes, and fungus and soil
deficiencics still show up in plant growth. Fertilizers therefore have to
be applied to plants, acrial spraying still have to be carried out and
nemacides and fungicides have to be applied. However, these controls
are expensive as the chemicals used are imported at increasingly high
costs, thereby making them unavailable to most small farmers.

Perhaps the biggest obstacle to production in the banana industry s
sraedial larceny. Many farmers are being kept out of agricultural
production because of this and they continue to complain that not
enough is being done to control or deter this problem.

Roads in most rural areas continue to be in a dilapidated condition
and as they remain unattended, they also become a disincentive to
farmers to produce, as bad roads increase transportation costs
Farmers also complain of being unable to acquire the correct vehicle
to transport their produce. They require small mini-vans as fess
damage is Jone to the bananas transported on these small vehicles
However, these vehicles are not being made readily avinlable to the
sector.

The problem of the quality and quantity of labour avinlable for work
in the industry is perennial. In most rural areas, the soctal and
economic infrastructure to encourage the availability of labouras non-
existent. There is a chronic housing and basic amenities shortage and
the existence of a good transportation system to cnhance labour
movements is also lacking. Becanse of the levels of wages offered to

labour i the sector, the quality of Libout it attracts s usually
characterised by high illiteracy levels which lead to difficult Jabour
relntionships. Strikes and other labour unrests affecting production

are frequent occurrences und this to a large extent affects the output of
the industry.

The price offered 1o growers for fruit has also been a major
disincentive to production, Between 1974 and 1984, even while prices
were increasing, production did not, but with significant price
increases between 1985-1985, when prices moved from 4l¢ to $1.31 per
Ib, production began to increase. Incentive bonus paymehts have also
been initinted both to growers and labour to encourage quality and
quantity production,

Markets

Jamaica in the mid 1980, through its marketing companies in the
1J.K., embarked on a promotional campaign designed to improve the
level of banana consumption in that country. It was geared towards
getling across the message that "the banana is a highly nutritious and
healthy food, rich in vitamins and libre but low in calories and fat”.
The slogan, A banana a day the healthy way' was used. This
campaign boosted the demand for West Indian bananas in the UK

I'he bulk of the bananas from the English-speaking Caribbean
countries is exported under a preferential agreement with the
European Economic Community, Under this agreement, Jamaica has
a preferential market for 150,000 tons of fruit. At present it supplies
only a quarter of this amount but projects that it could supply this
market adequately in three to four years.

< -

Caribbean bananas are isolated from the rest of the European mariiet
and thus from competition with “wollar zone” bananas, This
compartmentalized agreement is not compatible with the {ree
circulation that 1992 will bring. Under the European Economic
Community trade harmonization plan, all commodities including
bananas entering the community will be treated identically by
member countries. This would end preferential market in Britiin for
is former Caribbean colonies, Jamaica, Windward Islands and Belize.

There is also o prediction that by 1992 there will be an over-supply in
the UK. market However, by then, with the unification of Europe,
the market should become targer. If Caribbean preference is eroded re
Britain, then there could be the possibility of a larger European
Commumity market, but there would he competition with Central



Araerica, and the American, Caribbean and Pacific countries which
have special arrangements with the European Econonic Community.

The Caribbean Congress of Labour is agitating via the International
Confederation of Free Trade Unions {ICFTU) for the insurance of the
banana market (or the Caribbean in the European Community come
1992. Caribbean countries are also pressing to maintain their
preferential British market after the European Community achieves
full trade harmonization in 1992. Indications are that they should be
successful,

QOutlook for the Industry

The banana industry is making every effort to ensure that by 1992
Jamaica is ready to supply 150,000 tonnes of best quality [ruit to the
European Community. This fruit has to be produced economically so
as to be capable of competing with the “dollar zone™ '

The industry currently employs 31,000 people and by 1992 sh'uuhi
employ 60,000 people. To rehabilitate the industry to realize its target,
the following strategies have to be implemented:

(1) Fourmer banana lands are to be brought back into production
with small and medium size farmers involved. Production
has to be expanded by increasing the acreages under
cultivation.

(n) Production has to be spread around the island so that
one sectlon's output will complement the other and
failure in one section could be relieved with output In
another.

(b) Additional lands located in St. Mary, St. Thomas, St.
Catherine and Hanover.are to be brought into
production and efforts made to atiract entrepreneurs
with capacity and know-how to embark on large scale
production.

(c) Technology on efficient banana cultivation is to be
transmitted to small and medium scale farmers so as to
improve output, and protect and maintain the quality
of production.

(2) Nurseries are to he set up in these newly established areas, so
as (o supply suitable planting materials.

(3) The extension services have to be improved and additiona!
officers utilized where necessary.

(4) Tractors and other agricultural equipment are to be made
available to farmers on rent or lease or sale.

(5) Increasing levels of credit ai reasonable interest rates should
be available to farmers to assist in land acquisition and
preparation,

(6) The cost of fertilizers and other chemicals utilized in the
industry should be subsidised.

(7) Cuoncerted efforts need to he made at curbing or eradicating
pracdial larceny within the shortest time span.

(8)  The tunk-bullding scheme designed to assist farm families
needs 1o he renctivated,

There is na agricultural product thut Jamaicu exports which is in shoit
supply on the international market and which is not also produced
more competitively clsewhere. This means, that for Jumaica to
maintiin or incrense its mirkel share, it has to produce above
international standards, with volumes to hold its markel share and at
cconomies of scales which make its production profitable,

The banana industry has a challenge because to expand production
requires significant financial outlay. With the present high interest rate
levels, unstable market conditions, NMuctuating export prices and the
overall risk-pronencess of the industry to the vagaries of the weather,

profitability is difficult to be mnintained.

[
Nonctheless, banana farming is regarded us the most important and &
useful socio-cconomic crop of all the agricultural sub-sectors. Properly!
organised, it can give households the weekly cash-flow necessary for
survival. I bunana production is pursued with diligence, the export
carnings to be derived could close the gap between food imports and
apricutturnl exparts. The export quota of 150,000 tons to the

Furopeasn Community in 1992 in gquality and quantity could be met

by the converted efforts of all banana farmers.

REFERENCES

The Banana Industry In Jamaica — JIS Pamphlet:
Newspaper Clippings — 1988 & 1989

AIBGA Annual Report — 1963-1988

Bunch — Jam-.ica Banana Producers Association

The Story of Great Jamaican Enterprise — Jamaica Banana
Producers Assn,

Economic & Social Survey Jamaica 1970-1989 — P.1.0.J.
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NOTICE OF MEETING

NOTICE IS HEREBY GIVEN that the FIFIY-THIRD ANNUAL GENERAL MEETING of Trb JARIAILA
BANANA PREODUCERS ASSOCIATION LINITED will be held at the Regrstered Othice of the Compamy 64
Oxtorg Roac Kingster 5 at 11 00 o clack inthe torenoon of Thursday 6t Auqust 1988 tor the tallowna

Jurdoses -

AGENDA
! o recenve and consider the Directors Report and Siatement of Accounts tar e vear ended S 12
Decembper 19359
z Te fix the remunaration of Auditors tor 1989
3 To apeoint Auchtors tor 1931
= To eiect Directors
5 Te ransaci any other competent business

BY ORDER OF Bl BOARD

/A
'/
&Z—«A,@c&/
e
— T
A E Ffrench
Secretary

A member of the Company who 15 2ntitied to attend and vote s entilled 1o appoint One o1 MOre Hroxae:,
1o attend and on a po!l. to vote in his stead A proxy need not be 2 member of the Company Farm ot Proxy
must he lodged at the Reaistered Qifice of the Compansy not later than forty-cigh? hours biefore the
Meoting An approprale Form ol Proxy i enclosed

Kingston. Jamaica
25th May. 1990




BOARD OF DIRECTORS

C H Johnston B Sc (Econ - Chairman

Marshall McG Hall. CD . Ph D - Group Managing Drrector
Q F Clarke. B Sc (Econ ). FCA

A E Ftrench

E C George. QC . BCL.MA (Oxonj

H T Hart. BEng (Elec). MEIC.AMInstR
R D Honibali

R G S Jackson JP

E M Johnston

Mrs Dahlia Kelly. B Sc

D tord

R E Morns. OD . JP.

DIRECTORS REPORT

TO BE PRESENTED TO THE STOCKHOLDERS OF
THE JAMAICA BANANA PRODUCERS ASSOCIATION LIMITED
AT THE FIFTY-THIRD ANNUAL GENERAL MEETING OF THE COMPANY

The Directors have much pleasure in presenting their Annual Report and Accounts tor the year ended
31st December. 1989

GROUP FINANCES

The Directors are pleased to report that the Group of Companies had a very profitabie year. Proht
tor the year attribulable 1o the Group. amounted to $44.628.000 which was 32°% better than that achieved
in 1988 Prolit betore tax amounted to $65.852.000 - 33°. better than the previous year It shouid be
noted. however. that a large part of profits before tax arises from the favourable movements in currency
exchange rales hetween the United Kingdom. U S A and Jamaica. and it must always be borne in
mind tha! we can also be adverscly allected

GROUP ACTIVITIES

Our subsidiary and assocsated companies in the United Kingdom engaged in the ripening.
distnbulion and sale of bananas and other fruit and vegelables. performed extremcly well and made
a tremendous impact on overall profits of the Group  Qur truit-juice operation made tremendous strides
and the product 1s now accepted in most of the major supermarket chains in the United Kingdom angd
an expansion of the operation 1s being considered. Our Imports division. serving principally the farming
communily. commenced operations during the year and 1s trading profitably

We: continue 10 expand our exports of non-traditional food crops to the United Kingdom. and the
company was awarded the JAMPRO Trophy for being the most outstanding exporter of fresh produce
in 1989 Our exports to the U S market have also been expanded with the inclusion of a wide range
of agro-industnal products manulactured in Jamaica

Our two banana projects in St Thomas and ST Mary continue as the major supphers of bananas
for export toc the United Kingdom. These two projecls. as well as our investments in shipping. are all
direclly related to maintaining our U.K. banana ventures. indeed. had it not been tor the development
o! the banana projects in Jamaica. we would not have been able to maintain our banana market share
in the U K These projecls by themselves are not yet profitable, but the torecasts still indicate that these
are viable projects

During 1989. negotiaions were concluded to acquire a major interest in a fish-tarming enterprise
The project commenced operations but serious secunly problems showed up. along with an
unsatisfactory teed-conversion factor These Iwo matters however are being addressed Major
refurbishing and re-organization are required and 1o that end. we are Iin dis<usstons with the National
Investment Bank of Jamaica. our Joinl-venture partner in this project

The shipping company continues tc provide an excellent service to the agricultural sector, carticularly
the banana industry, and other sectors of Jamaica's economy and the company s trading profitabiy
The teasibility of adding a European port to the service. 1s being con~ .
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The EEC has determined that. etfective the end ot 1992 all products. including bananas shoulc he
traded within a single market comprising all twelve EEC countries [f this 1s completely adhered 1o it
would mean the end of the preferential banana marhket tar Jamasca and other ACE hanerna supplicr

Your company jointly with other banana marketing companies :n the United Kingaom has mountec
a campaign in support of the proposals not forward by the Government of Jamaica anc the banana
growers that the benehts that now ex st under the LOME Agreement be maintained The EEC
themseives have supported this principle and we are oplimistic that a solution wilt he tagnd COPSisten?
with the principles enshring §1n the LOME Agreernent

DIRECTORS

The Directors retinng by rotation are Mr RE Morns and Mrs Dahhia Kelly. who being ehgible. o'ter
themselves tor re-election

Me Aubrey Firench {Company Secrelary] who was appointed a Director since our last meeting aisc
retires and being eligible. ofters himselt tor election

60TH ANNIVERSARY

The company achieved its 60th Anniversary durning the year and to mark the occasion. the Directors
have approved an outreach programme which wili provide substantial benefits in the helds of educatior
and health care

AUDITORS
Messrs Peat Marwick have expressed their wiliingness to continue in othce

MANAGEMENT AND STAFF

The Directors wish to place on record. their appreciation of the services gwen by the othicers ang
stalf during the vear under review

ON BEHALF OF THE BOARD

f1 ] /i
/" 7 CH JOHNSTON
/" Chairman

N~

25th May. 1990
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FINANCIAL HIGHLIGHTS
FIVE-YEAR SUMMARY

PROFIT AND LOSS ACCOUNT
Turnover

Operating profit
Income trom investments and
assoziated companies prohits

Currency exchange gains (losses)

Taxation

Minonty interests

Extraordinary items
Profit for year attnibutable
to the group

Earnings per ordinary stock unit
Betlore extraordinary items

After extraordinary items
BALANCE SHEET

Fixed assets
Working capital
Loan capital
Deferred crodits
Deferred taxal:on
Minonty interests

Group sharzholders’ equity

Capital
Reserves

Stock units eligible for
dividends

Stockholders fuunds per
stock unit

Stockhotders fund per existing
stock units

Buying exchange rates at
December 31
USsSt to Js
UKE1 to JS

1985 1986 1987 1988 1989
$°000 $°000 $°000 $°000 $°000
15077 185 309 608 080 813 4271 1054284
20,134 17146 2754 35,875 39049
1720 7.891 8.233 10.482 17,282
24864 25 037 35 778 16357 SRR
6.7 30 {1.599 11,014 RN RESHS
31.594 23438 16.819 49.556 65852
18.962) {10.335) {12.530) (15.354) (174250
22,632 13.103 34.289 34.202 48427
(145) {105) (3181 309 {7TH0
22487 12.998 33.971 34.511 47671
11.298 (891) 3.336 {708} (3.043
33.785 12.107 37.307 33.803 13,628
310.54¢ 17.95¢" 46 91c 47 66¢ 65 83c
466.56¢ 1672¢" 51.52¢ 46 68¢ 6163
34.699 40814 73.536 82.340 116.149
44505 51.855 55.061 78.223 §7.906
{4.401) (7.401) (7.901) (14.230) (15.541)
(760) (651) (1.083) (914 (796)
(3.272) (2.978) (3.147) (2.15% 12.B20)
(684) (789) (1.321 {1.490) (2.647)
70.087 80.850 115.145 141,776 182 295
7.24i 7.241 7.241 7.241 ;24
62.846 73.609 107.904 134,535 175 06
70.087 80.850 115145 141,776 182 295
7241320 72413200 72413200 72413200 72.413 200
$9 68 $112 $1 59 S196 $2 52
$0 97 $112 $159 $1.96 52 57
5 46 5 46 548 546 6 46
783 7 99 10 14 974 10 38

 The issued stock was converted from J$1 00 units to units of 10c each on September 4 1986
+ Restated io conlorm with 1989 ciassificatron
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KPMG Peat Marwick

Chartered Accountants

Auditors Report To the members of
The Jamaica Banana Producers Association Limited

We have examined the financial statements set out on pages 7 to 20 and have obtained all the information
and explanations which we required. Qur examination was made in accordance with generally accepted
auditing standards and accordingly included such tests of the accounting records and such other auditing
procedures as we considered necessary.

in our opimton. proper accounting recerds have been maintained and the financial statements. which
are in agreement therewith, give a true and fair view of the state ol atfairs of the company and the group
at December 31. 1989 and of the profit and changes in financial position of the group for the year then
ended. so far as concerns merbers of the company. and comply with the provisions of The Companies Act

Yead Wasewich,

May 24, 1990
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THE JAMAICA BANANA PRODUCERS ASSOCIATION LIMITED

Balance Sheet
December 31, 1989

Notes 1989 1988
$°000 $°000
CURRENT ASSETS
Cash 5.406 3.205
Demand loan - subsidiary company 9.504 -
Accounts receivable 4 10.778 22.205
Recoverabie taxation 765 585
Inventorne:, H 2021 I 504
28.974 27.559
CURRENT LIABILITIES
Bank overdrafts and deniand loan 9.761 10.249
Accounts payable 6 6.781 4.153
Current matunities of long term loans 14 5.165 3.300
Unclaimed dividends 4.766 2901
Dividend payable - 4.345
26.473 24,948
WORKING CAPITAL 2.501 2611
INTERESTS IN SUBSIDIARY AND
ASSOCIATED COMPANIES 7 32711 { 4.356)
INVESTMENTS 8 1.325 32.967
FIXED ASSETS 10 8.638 6.393
45.175 37.615
Financed by.
SHAREHOLDERS' EQUITY
Share capital 11 7.241 7.241
Reserves 12 25.952 19.793
33.193 27.034
DEFERRED INCOME 13 325 434
LONG TERIM LOANS 14 11.657 10.147
On behalf of the Board
e
!
4 S L . Charrman
/] CH Johnston
‘»'\//
~—
. . Director
M. Hatl
45.175 37615

The accompanying notes form an integral part of the financial statements




THE JAMAICA BANANA PRODUCERS ASSOCIATION LIMITED

Group Balance Sheet
December 31, 1989 7

. Notes 1989 1988
$°000 $°000
CURRENT ASSETS

- Cash 131e) 71.280 62321
Accounts receivable < 88.225 93675

U K tax reserve certificates 16.608 11.201

Recoveradle taxation 806 T3

inventories 5 17.504 Q525

194623 177453

CURRENT LIABILITIES

Bank overdrafls and demand loans 18 00C 14224
Current matunties ot long term loans 13 527¢ 330
Taxation 17.366 20558
Accounts payable 6 61.306 53.798
Unctaimeg gwviagends 4,766 290t
Dnaidenc pavable - < 345
106.717 99 230
WORKING CAPITAL 87.906 78.223
INTERESTS IN SUBSIDIARY AND
ASSOCIATED COMPANIES 7 53.507 28.031
INVESTMENTS 8 14.692 17.032
DEFERRED EXPENDITURE 9 - 2.430
FIXED ASSETS 10 47.950 34 847
204.055 160.563
F:nanced by
SHAREHOLDERS EQUITY
Share capital 1 7.241 721
Reserves 12 175.054 131535
182.295 141.776
DEFERRED INCOME 13 746 914
MINORITY INTERESTS 2.647 1490
DEFERRED TAXATION 2.826 2.153
LONG TERM LOANS 14 15.541 14.230
On behalf of the Board
[
/:"’ 7 ,(»\v_
/ K S Charrman
© CH Jahnston
. I VRN 2 SN
Oirector
M Hali

204.055 160.563

The accompanying notes form an integral part of the financial stalements
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THE JAMAICA BANANA PRODUCERS ASSOCIATION LIMITED

Group Profit and Loss Account
Year ended December 31, 1989

Notes 1989 1988
$°000 $°000
GROSS OPERATING REVENUE 15 1.05;1 28_-3 813427
Operating profit tor the year 16 39.045 35.875
Investment income 17 15.484 7.208
54.529 3$3.083
Share of prolits of associated companies 1.798 3.274
56.327 46.357
Currency exchange gains 9.525 3.199
Profit before taxation and extraordinary 1tems 65.852 49.556
Taxation 18 17.425) {15.354s
Profit atter taxation and belore extraordinary items 48.427 34.202
Minority interests {756} 309
Prohit attributable to the group betore - -
extraordinary items 47.671 34,511
Extraordinary items. less taxation 19 (3.043) (7081
Profit for the year attributable to the group 20 44.628 33.803
Transter to capital reserve 2 (10.732) 13.894)
33.896 29.909
Retained profits at beginning of year
As previously reported 80.695 58.435
Prior year adjustment 3 - {853)
As reslaled 80.695 57.602
114,591 87.511
Diwidenas 21 (2.432) (6.816)
Retamined miofits at end of year 12 112,159 80.695
Retained in the hnancial statemenls of
The Jamatca Banana Producers Association Limited 12 4.899 3.565
Subsidiary companies 114.541 81.490
Associated companies (7.281) {4.360)
112,159 80 595
Earnings per ordinary stock unit 22
Before extraordinary items 65.83¢ 47 66¢C
After extragrdinary items 61 63c 46 68¢

The accompanying notes torm an integral part of the hnancial statemenls




THE JAMAICA BANANA PROEICERS ASSOCIATION LIMITED

Group Statement ot Changes in Financial Position
Year ended December 31. 1989

1989 1988
* $°000 $°000
Cash provided (used) by operations
Pro!it tor the year attributable to the group 44,628 33 803
- Adjust items not involving cash
Deterred expenditure wnitten off 2430 270
Deterred income (169) {169)
Oepreciation T.317 <729
Deferred taxation 673 aa.
Profit on disposazl of f:xed assets (872) {2.992)
Gain on saie of shares and investments (130) (1.965
Goodwil written off - 29
Provision for loss 1n associated companies 3.212 1.070
Profit retained in associated companies (574) {2.248)
Minonty interests in retained prohts of the year 756 1309
Change in working capital
Accounts recervable 5.250 (31.291
U K tax reserve certificates {5.407) 2 488
Recoverable taxation (75} 610)
Inventories {7.979 1 350
Accounts pavable 7.506 13.284
Unclamed dividends 1. 864 1.203
Taxation (3.192) 5793
Cash provided by operations 55.240 25404
Cash provided (used) by investment activities:
Construction in progress (104) 23
Additions to fixed assels (21.574) (12.570)
Proceeds from disposal of fixed assels  ~ 2.130 3.794
Agjustments to interests 1n subsidiaries (94) 431
Proceeds from disposals of shares and iong term investments 11.762 7.937
Deterred expenditure - (2.700)
Interests 1n associated companies 18.496) 438
Additions to investments (9.292) (7.057)
Interest 1n unconsolidated subsidiaries (5.738) {2.513)
Cash used by investment activities (31.406) (12.263)
Cash provided (used) by in_ncing activities
Bank overdrafts and demand loans 3.776 13.775
Loan repayments {1.364) (1419
Long term ioans 4.550 11.049
Associated comgany financing (15.060) -
Cash qusedy provided by inancing activibie:, (8.098) 23400
Cash provided betore dividend paymenls 15736 36,571
Cividends pasd (6.777) (681t
Increase in cash 8.959 29 755

The accompanying notes form an integral part of the financial stalements

10
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THE JAMAICA BANANA PRODNC S ASSOTIATION AT ED
Notes to the Financial Statements
December 31. 1989
1. The comipny
The company is incorporated under the Laws of Jamaica ang these hnancual statements are s

presented in Jamaican dollars

The main activities of the company and its subsidianes. as hsted on page 20, are the marheling anc
distribution ot bananas and other fresh produce locally and overseas agnculturat production
shipping. the holding ot investments and the operation of a travel agency

2. Sigmihican: accounting pohicies
{a) Accounting convention

The tinancial statements are presented under the historical cost convention. modified for the
inciusion of certain fixed assets at valuation

Basis of consolidation:

The consohdated financ:al statements include the financia! statements of all subsidiaries. except
as detailed 1n note 7. made up to December 31.1989

1]

Associated companies, as histed on page 20. are reported cn the equity basis (see notes 3andg 7
All signiticant inter-company transactions are eliminated

Goodwill arising on the acquisiion of the subsidiaries 1s written off directly to reserves in the
year in which it arnises

The company and its subsidiaries are collectively referred 1o as the ‘Group
(c) Determination of profit and loss

Profitis determined as the ditference between the revenues from the goods and services rendered
and the costs and other charges incurred dunng the year Profils on transactions are taken in
the year in which they are realised. A transaclion 1s realised at the moment ot delivery Losses
are taken in the year in which they are realised or predeterminable

(d) Depreciation
Fixed assels. with the exception of freehoid tand on which no depreciation 1s providec. are
depreciated on both straight hine and reducing balance bases at annual rates varying between
270 1o 33" e estimated lo wrile off the assets over ther expected usetul bven Computer
eguipment s depreciated on a straight line basis at 33° 3% and 100%6 per annum and also at 20,
per annum on a reducing balance basis

{e) Inventories

Inventories are valued at the lower of cosl. determined principally on a tirst-in firzt-out basis
and net reahizable value

Upheid expenditure. which represents crop cultivation expenses. will be matched agamnst the
proceeds of the crop to which they relate, and i1s stated at pnme cost

Livestock 1s at a valuation given by the directors The basis of valuation 1s consistent and In
accordance with the basis recommended by the Income Tax Department
(ty Foreign currencies
The Group's foreign hixed assets and investments are transinied at tistorical rates
The Group s toresgn current assets and habilihies are transiated at JS10 38 (1988 JSG 74) to €1

and JS6 46 (1988 JS5 46) to USST. being the buying rates ot exchange ruling at the balance
sheel date

Other transactions in foreign currencies are converted at the rates of exchange ruling at the
date of those transaclions

Other than tor depreciation on fixed assets. which 1s computed at the nistoncal rate apphicabie

to the parbicular assel. other ilems in the foreign subsidhanes proht and loss accounts are

translated at an average rate o' 1i0 13 (1988. J$10 00) to €1 and J$5 98 (1988 JS5 491 to USJ! v
peing the average rate of exch. e ruling for the year

Gains and losses ansing from fiuctuations in exchange rates are included in the profit and foss
account Unrealized porlions ol such gains are ulimalely transterred 1o capital reserve
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(gt Deterred tavation
The receoan bos of all reversible hmung ditferences betweer reporting of income and expense
tems tos tavation and hinancial statements purposes whenever material are accounted tor at
current rites through a deterred taxation account

Change in accounting poircy

At December 30 1988 the aroup took up its shares o A S Noja Limited s ang s two assooatec
comparues equ:h and alt reserves in accordance with receoqarusec accounting prachice Ly o
Decemper 37 387 the group brought to account its share of the sharehoiders oguity Preneum
recewea ¢ a subsidrary company s leased property s shown in extracrdmary item to contorm waitn
the parent company s lreatment As a result 1987 comparative statistics tor assooiated compam,
ang reserves balances were restated to contorm with 1955 1see notes ~ ang 12:

Accounts recewvable

Accounts recenvable inciuge

e SATAST TARE ST NEA: for the company and §5.0.931 (1988 ST§ 138 tor the group in respec!
! business trave! advances made to directors of the company. winch have setsequenti, been
expensec

i SN 1888 §17 988 due from associated companies for the group

Inventonies
Group Company
1989 1988 1989 1988
$'000 $°000 $°000 $'000
Exprri mercnandise [ - T2 -
Impart merchandise 1360 - 1 306 -
Livestoon REE RS 301 LR
Upheld expenses 128 209 - -
Banana stoce and sundnies 10592 6.37 - -
Otrer <930 2.630 c82 1233
17.504 9,525 25 1.564

Accounts payable

Accounts payvadble nclude S157 (1988 S$11.262) far the company and $3.313 /1988 S16.<419 for the
arcup due (o the directors of the company and $1.000 000 which will be refinanced by a mortqaae
laan tor which a comrnutment tetler has been received

Interests 1n subsidiary and assocciated companies

T Group Company
1989 1988 1989 1988
$'000 $°000 $°000 $°000
Subsid:ary companies
Shares at cost less amoun! written off 5318 - 1057 7255
Loan accounts - - 32.582 303
Current accounts 40 - {39 68 125 340
5738 SaTe (19063
Ncvon 1 aled commanne. T - - -
Share. X cost tess amount writlen oft 16,924 15.545 1a 187 14 167
Grour s share of
QST-ACAWSILION reserves (7.281 +.360)
Pre-acquisthon rosernves a83 683
Qther roserves (see note 3 16 475 13160 -
Loan accounts 10,428 - T 896
Current yocounts 10540 2003 5162 a20
37 769 28.011 DT D3N 1707

53.507 28.031 3n TN 1. 35¢

A BO Taanteres!an Jamaica Producers Aqualapia Limited was acquired with ettect from July 1
1989 under a dedil equity swap aqreement The first set of inancial statements will be prepared tor
this subsidiary tor the eaighteen month period ending December 31 1990
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An associaled company. Balmoral Banana Company Linuted. closes its books on March 31 vach
vear The consohdated profit and loss account includes the group s share ot profit of the company
based on the management accounts lor the year ended December A1 1989 The resulls of The
company are insigmlicant in relation to the group

8. Investments
Group Company
1989 1988 1989 1988
At cost $°000 $°000 $°000 $°000
tay Quoted - trade 5705 6.753 -
- long term 2155 1613 1109 EEN
tbi Unquoted - trage 6.255 160 5 >
- long term 57 562 <3 sel
{c) Long term receivables
Loans to employcees tor purchasing
stocks in the company 22 33 22 33
Mortgage lcans {cr staft housing 150 17 105 108
National Housing Trust recoverable
in the years 2003 4 114 1S 3@ 3¢
{d) Other long term loans 234 7624 - 31628
14,692 17.032 1.325 32967
Esuimated market value ot
quotecd investments 22.088 11,234 8.607 RaRS 1]

Market values of quoted investments are computed based on guotalions recerved trom investment
brokers

t1s the opinion of the directors that the vaiue ot all other investments exceeds cost

9. Deferred expenditure

Group Company
1989 1988 1989 1988
$°000 $°000 $°000 $'000
At beginning of year 2430 - - -
Amount paid for the usage o! the
Atlantic shipping route - 2.700 - -
Less Amount written oft 2.430 270 - -

- 2.430 - -
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10,  Frvet agsaty

Freehold Furniture,
land Equipment
and Leasehoid and
buildings land vehicles Total
(a)r Group $'000 $'000 $'000 $'000
At valuation
IS Pre-196< 75 - - 75
198 2.800 - - 2.800
At cost 7416 7320 30.092 44928
- Decemper 31 1988 10.291 7420 30.092 47.803
Additions 1.845 2.503 17.226 21574
Construztion in progress 104 - - 10+
Disposals {178 - {3.121 i3.29%
December 31 1989 12.062 9923 45197 66.182
At cost Q187 9923 44197 63.307
t valuation 2.675 - - 2875
12.062 9923 44.197 66.182
Depreciation
December 311988 996 550 11.410 12.956
Cnarge tor the year 323 500 6.494 7317
Eiirminated on disposals 112y - (2.029 {2041
December 311959 1307 1.050 15875 18.232
Net ook vaiues
Decemner 31 1989 10.755 8.87 28.322 37.950
Decembor 31 1988 $.295 6.870 18.682 331847
{o Company
At cost
December 31 1988 5.479 - 2.232 7T
Additions 1.766 - 1.068 2834
Disposals - - (74) {74)
December 31. 1989 7.245 - 3.226 10,471
Depreciation
Decembper 311988 482 - 836 1.318
Charge tor the year 210 - 378 588
Eliminated on disposals - - (73) (73)
December 31 1989 692 - 1.141 1833
Net book values
Decembeor 31 19890 6.553 - 2.085 8.638
December 31 1988 4997 - 1.396 6.393

Freehold land and buildings tor the group include 1and at a valuation of $1.476.333 11988 $970.596)
and the directors estimate of cost of $1.807 237 (1988 $2.249.391) lor the group and $1.702 237
{1968 $1.562.058! for the company




11.  Share capttal - 160 -
T Group & Company

1989 1988
$°000 $°000
Authonized 200.000.000 shares ot 10c each 20000 20 000
Issued anc fully pard in stock units ot 10c each To8 _.‘,7;"-:‘
The Board granted options to some members o! the company s semo: statt to acqunrre .
\ar T2.213 new shares at $3 9C per share The oplions are exercisadie between May 1 1992 ana
October 31 1990,
(b} 72413 new shares al $2.65 per share Detween March 18. 1991 and September 17 1991 and .

tcy 72413 rew shares at $2 00 per share between November 16. 1991 and May 15 1992

The oplions are exercisable 1f such emplicyees are still working for the company at the televant
option dates

12. Reserves

Group Company
1989 1988 1989 1988
$°000 $'000 $'000 $°000
Caprtal
Share premium 38 38 38 38
Other
At beginning of year
As previously reported 53.802 40.949 16190 16.791
Prior year adjustments (see Note 3) - 9315 - -
As restated 53.802 50.264 16.190 10.79%
Adjustment fur change in
group structure 11.677 (356) - -
Transter (to) from profit and
loss account
Gain on fire insurance claim - {n - -
Unclarmed dividends 103 63 103 63
Share of associated company
reserves (see note 3) 3.495 4.905 - -
Currency transiation gains 6.629 5.405 <311 6.006
Gain on disposal of shares 33 205 - Ta
Net premium received on
leased property 169 169 108 108
Captal distrabubion receved (net) 12 27 1 0T
Capttal distnibution {gross) (2.534) 1€.879) (2.53%) (6879
Gain on sale of
premises in 1988 2.825 - 2.825 -
At end of year 62.857 53.802 21.015 16,190
Revenue
Retarned profits 112,159 80.€35 4899 3565
175.054 134.535 25952 19.793

Unappropriated profits at December 31, 1989 include $32.516 (1988 $32.516) lor the group and
$32.016 (1988 $32.016) for the company. franked income available for distribution

13. Deferred income

This comprises premium received on leased iand for which credits of $108.504 and $60.000 are being
taken for each year over a perioa of 10 years ending 1992 and 1996 .especlively




14.  Llongterm loans

Group Company
1989 1988 1989 1988
$°000 $°000 $°000 $°000
&' Mortgage loan 1.590 1.694 -
{9y Bank loan 2.408 2493 - -
. i) Promissory note 2.996 2.996 2.99% 2996
(d) Jamaica Agricultural Develcpment
Foundation loan 27 276 276 270
te) Bank ioan 11318 10.175 11.314 10175
fy Bank joan 2.236 - J236 -
20.820 17.63< 1€.822 13 427
Less current maturnties 5279 3404 5165 3.300
1554 14.230 11.657 10,147
= ————

{al  The mortgaqe loan is secured by a first charge on a subsidiary’s freehold premises This loan
is repayable by April 30 1996. and bears interest at 22°. per annum

i The bank 1oan 1s sccured by a charge over a subsidiary company s leaschold premuses 1t s
repayabte by ten equal annual instaiments commencing February 26. 1988 Interest s charged
at the huigher ot 10° per annum or 2° above the Umited Kingdom bank base rate

ict  The promussory note 1s payable on October 23. 1991 However. the company can give seven
days notice and repayv $100.000 or multiples ot this amount up to the total amoun! outstanding
Interest s payable at 29%; per annum (1988 22°)

1y Jamaica Agniculturai Development Foundation loan was obtained in 1987 for three years at 12°,
per annum. calculated daily interest rate This ioan s used to procure inputs for a smali-tarmer
banana piiol project s secured by a crop hen and carries a one-year grace penod tor principal
and interest

ie)  The bank loan s repayable by thirteen quarterly instaiments of $975.000 up to February 1992
Interest 1s calculatec on the daily balance outstanding at varying rates The average rate tor
1988 was 10 18°, 11988 9 41°,) Cash includes a deposit of $11.951.000 {1988 $10.101.000:
which 1s secured by a letter of assignment given to a subsidiary company's bankers in suppoit
ot this ioan

(tr  Thebankicanisrepayable by aninitial instalment of $975 000 and sixteen quarterly instalments
of §227.500 which commented on May 25 1989 Interest 1s caiculated on the daily baiance
outstanding. at varving rates The average rate for 1989 was 11.57°: (1988 nil®s)

15. Gross operating revenue

Gross operating revenue comprises the gross sales of goods and services of the group. commission
earned by the group on consignment sales atter deduction of returns and U K vaiue added tax and
investment income 1988 statistics are restated to include investment income

16. Operating profit
Operating profit for the vear 1s stated after charging (crediting)

1989 1988

$°000 $'000

Depreciation T 4729
Director. emalaoment:

For seryices as direclors 82 73

For execulive services 396 334

Auditors remuneration 1.080 930

Interest

- tong term toan 3173 2.048

- other 3635 1.189

Profit on disposal of fixed assels (872) {(2.992)

¢ Lease 87 497




17.  Investmentimcome

- 162 - 1989 1988

$'000 $'000

Profit on sale ot shares and investments 130 205
Dwidend recewed

- gross (quoted) 42 239

- gross (unguoted) 84 11

— capital distribution {gross) 12 29

Interest 14.782 3032

Other 18 3.062

—
u
£
@
de
o
N
Q
[a2)

18. Taxaliun
Jaxalion 1s based on the protit for the year adjusted lor lax purpnses and 15 made up as follows

1389 1988

$°000 $'000

Income tax @ 33" 3% 9.318 7973
Transfer tax@ 7' =°c 1 -

Taxation on share ot profits ot associated companies 1.224 1.026

£ xchange translation 10SS (gain){b} 249 (207)

Unreheved U K tax 703 619

Umnited Kingdom Corporation tax @ 35% 5.608 6436

Fiat rate Corporation tax 24 19

1727 15.866

Deterred taxation 531 (878

17.658 14,988

Adjustment n respect of previous years {233 366

17.425 15.354

—_— =

(aj The charge for Jamaica’'s income tax 15 33'.3% of the profit for the year. adjusted tor tax
purposes
The ettective tax rate tor 1989 was 26 46° (1988 10.98%) of $65.852.000 (1988 $49.556.000)
pre-tax prohits compared to a statutory tax rate of 33' 3% (1988 33'13%) The actual expense
diftered trom the ‘expected’’ tax expense for those years as follows:

1989 1988
$°000 $°000
Computed ~expected’ tax expense 21.951 16.519
Difference between profit for financial statements and
tax reporling purposes on -
Overseas taxation 339 285
Currency transiation gains (2.210) (1.802)
Disallowed expenses. deprecialion and other
related caprtal adjusiments {2.655) 352
Actual tax expense 17.425 15.354

(o) Anses from the translation of the UK palance sheet. delerred taxation and corpoiation lax
nabiliies which are payable on January 1.1991 (1988 January 1. 1990)

(cy Taxlosses available for offset against fulure profits amounted to $4.201.755 (1988: $8.95/,044)
for the group and SNl (1988 $3.1 10.000) for the company. with $2.478.155 (1988 $1.914,699)
of these losses being specihically availabie for offset against profits generated trom agricultural

activities

() Thecompany ang a subsidiary were granted rehef from taxation on agnicultural income derived
trom the growing of sugar cane. coconuls. citrus, pimento and bananas under the provisions
o! the Income Tax (Approved Farmer) Order 1984. This reliel covers len years which

commenced Seplember 1984
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19. Extraordinary it>ms_less taxation

- B ’ ‘ o 1989 1988

S'000 $'000
Provision for loss in associated company 13.212) i1.070:
Capital distnbution recerved. gross - 20
Premium recersed on leased property 169 169
Gain on sale of shares and investments - 196
Goodwill written oft - 129
Garn from fire insurance claim - s

{3.0s3 {70u:
Transfer tax on capitai distribution rece:ved - "

t3.043: (708

20. Profit for year attributable to the group
Profit dealt with i the financial statements of the parent company ~ $8.590.518 (1988 $7 240 604)

21. Divndcnds

1989 1988
$°000 $°'000
Caprtai distribution
First intenim paid in respect of 1989 - 3' =c
(1988 3° »c) per stock unit — gross 2.534 2534
Second intenim payable in respect of 1988 — 6¢
per stock unit — gross - 4.345
2.534 6RA79
Ordinary
Unclaimed dividends written back (102) 163!
2.432 6.816G

22. Earnings per ordinary stock unit

The earnings per ordmnary stock unit is calcula’ed by dividing the profit for the year attnbutable to
the group before and after axtraordinary items respecively. by the total ot 72.113.200 ordinary stock
units of 10 cents each Fully diluted earnings per share is not calculaled as the outstanding ophions
are )mmatenal

23. Pension scheme

ta) The company opecrates a ‘benefits based’ trusieed pension scheme covering certan salanied
employees of the company and its Jamaican subsidianes. who have satisfied mimimum service
requirements

The scheme 1s subject to an actuarial valuation every three years The most recent actuanal
study was done as at December 31. 1987. when a net hability to be met by the empicyer ot
$1.654.000 for past and future service was indicated An employer's contribution rate of 5 5°-
of tolal pensionanle salanes was recommended The company’'s current contributions are
adequate This will fund the long term benefits of the plan The next actuanal vatuation is due
al December 31 1990

The company panc 8245 944 (1988 5174 716) for the company andats Jamaican subysdinanes
o oanonnl o laddes ST BAL (1988 570 211 Hor this company

(b A subsidiary company operales a pension scheme for ehigible employees. inciuding directors
in the United Kingdom based on final pensionable earnings

The: assets of the scheme are held separately from those ot the group being invested with the

insurance company which manages the funds Contribulions to the scherae determined by

the insurance company's actuary or the basis of triannual valuations using the projected unit

method. are charged to the profit and 10ss account so as to spread the cost of pensions over
- employees working lives with the company

The most recent actuanal valuation was at January 1. 1988 and showed thal the value of the
scheme s assets was $23.832.480 representing 165% of the benefils that had accrued 10




THE JAMAICA BANANA PEBODUCERS ASSOCIATION LIMITED

Group Companies
December 31, 1989

Percentage of issued
equity capital held

1989 1988
SUBSIDIARY COMPANIES
Jamaica Banana Producers Steamship Company Limited 100 100
Agualta Vale Limited 100 100
Water Valley Limited 100 100
Producers Travel Service Limited 100 100
The Jamaica Producers Marketing Company Limited 100 100
J.P. Fruit Distributors Limited 100 100
Broome & Greene (London) Limited [ceased trading dunng 1986] 100 100
Oceanfall Limited 100 100
J P Limited 100 100
White and Son (Sales) Limited 100 100
J P Shipping and Distritbution Limited 100 100
J P Produce Holdings Limited 100 100
Sunburst Commodity Trading Limited 100 100
Sun Exotics Limited 100 100
Frank H. Mann (Torquay) Lim:ted A5.71 8571
Frank H. Mann (Barnstaple) Limited 100 100
Frank H. Mann (Saltash) Limited 100 100
Producers Fruit Distributors Limited 100 100
Jamaica Producers Ripening Company Limited 51 51
JBFS Investments Limited 67 67
Crescent Developments Limited 67 67
Southern Shipping Company Limited 67 67
P.S C Limited 66° 3 66< -
Jamaica Producers Snipping Company Limited 60 60
Jamaica Producers Marketing {U.S.A)) Inc 100 100
Produce Storage Limited . 100 100
Oakworth Holdings Limited 100 100
J P. Services Limited 100 100
Jamaica Producers Aqualapia Limited 667 -
ASSOCIATED COMPANIES
Bradshaws (Bolton) Limited 39.86 3185
A S Noja Limited 40 40
Noble Chemicals I S A - 25
Noble Gas Shipping 1S A - 30
Ba!moral Banana Company Limited 45 45
Eastern Banana Estates Limited 20 20
Island Exotics Limited 50 50
St Mary Banana Estates Limited 50 50

Sunjuice Limited 475 50




24.

25.

26.

members In arnving at these valuations it ;:a§6a§su_med that the investment returns would
be 9°. per annum and salary tncreases would average 79 per annum However. the surplus
tunding does nol take into account the request ot the Directors to the trustees to enhance
cerlamn benehits with eftect from January 1. 1989 to bnng them into hine with other simiar
schemes

The contributions for the year debited to the UK subsidiary compantes’ protit and loss account
amounted to $1.433.193 (1988 $1.211.218)

Contingent habiliies

There are conuingent habiliies at December 3. 1989 in respect of

(a)

(D)

{C)

(a)

Guarantee covenng amounts payable for U K customs and excrse duty on bananas imported
tothe U K inthe absence o! shipping documents, amounting to $3.257 185 (1988 $3.944.700)
for the group

A subsidiary company 15 a member of the Banana Group. a company himited by quarantee
formed 1o increase the sales of bananas in the U K In the event of thal company becomng
tnsolvent. this subsidiary company will be habie to pay up to a maximum of $207.600 11988
$194.800)

Arrears of preference dividends payable by a subsidsary to the parenrt company for 1989
amounted to SNil (1988 $2.550)

Taxation assessments in a subsidiary amounting to approximately $30.000 (1988. $30.000)
which s currently under notice of objection

Commutments

(a)

(b)

Unexpired lease commitments at December 31, 1989 expire as foliows

Group Company

1989 1988 1989 1988

$'000 $'000 §$'000 $°000
Within one year 644 564 ~ 46
Subsequent years 1.249 1.687 - -

1.893 2,251 - 46
The Board of Directors-
(1) approved for the company additional investment ot $17million {1988 $< million) 1in an

associated company This amount 1s no! commitied.

(n)  approved and commutted for the company SNil (1988 $6 miliion) for the acquisition of
Jamaica Producers Aqualapia Limited. a {ish farming operaticn;

(m) approved $600.000 (1988 $Nil) for the acquisition of a residentiai building.

{tv) authorised caprtal expenditure for subsidiary companies amounung to $14.646.180
(1988. $13.616.520) of which $Nil (1988 SNii) was commitied

Subsequent event

Etfective January 31, 1990. the selling exchange rate of the Jamaican dollar was fixed at USs1.00
1o JS7.00 The seliing rate at December 31, 1989 was USS! 00 to JSE 50 This has the effect of
Increcsing the net shareholders’ equity at May 24, 1990 by approximately $2.433.000 for the company
ancd $8.927.000 or the group

19
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BANANA (Muss sapientua)

- 170 -
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ASSURPT{ONS:
I. Plant population - BOO plants per acre
i 2. Varielty used - Wiliaes, Valery
3. Net Yield:
Year 1 - 4.9 tonnes per acre
Year 2 - 6.3 toanes per acre

Year 3-5 - 8.0 toanes per acre

4. Price - $1.12/1b.
3. 1 Toane = 2,204 fbs.
6. Chesrcils:
- Weedicides - Grasazone € $130.0¢ per qallon
- Fertilizers - Sulphate of Rasoinia ® $711.45/ton - NPK(13-3-35) & $309.41/t0n
- Kesaticides - Vydate L @ $214.94/qal.
- Leat Spot Control - Calixin @ $154/litre
Triton @ $235.15/qal. (sticker)
Benlate C.D. € $73.84/1b.
7. Other Materials for pacting - Include bleach, ink, binana tnives and crova pads.

. Price of Sleeves:- 3 Types
.3 - $800.56 per 1,000
J- $1,132.36 per 1,000
Milty .75 - $1,045.06 cer !,000

t These ori-es are subject to chanee ané can be adjustec dovnvirds deoending on hov such
15 boucht and in vhat voluse.

9. Exportable yields are achieved in Year 2
10. Miscellanecus Iteac include vindireak and soil and foliar anilycis.
11. Replanting of fields is not necessary until year 6 once the crop is croserly sanaged and cared and there are no edjor diease orobless.

12, €rovc under rainfed conditions.

15, Method of harvestinc/packing: Freld Pact

14.Year 0 1s assused to be the iaplesentation period.






