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PREFACE
 

On August 27-28, 1987, U.S.A.I.D.'s Regional Development
 
Office for the South Pacific sponsored the South Pacific Regional
 
Coconut Products Manufacturing Conference in Rarotonga, Cook
 
Islands. The purpose of that conference was to explore the
 
possibility of establishing a privately financed, integrated
 
regional facility for manufacturing high-quality coconut products
 
such as edible creams, desiccated coconut, cheese analogues,
 
cosmetic oils, food and industrial additives, and activated
 
carbon. The objectives of this facility would be to (1) create
 
a significant, new and more stable market for South Pacific
 
coconut growers, including small landholders; (2) foster new
 
employment opportunities; (3) increase foreign exchange earnings;
 
and (4) compete with high-volume producers from other countries.
 
The successful establishment of an integrated regional, facilit:'
 
could also lead to the development of a wide range of related 
small industriE and pre-processing facilities in participating 
countries. 

The conference participants felt that a study was needed to
 
determine the feasibility of a central coconut manufacturing
 
facility that could be served by satellite facilities in multiple
 
countries of the region.
 

The U.S.A.I.D. office in Suva agreed to fund the study and
 
contracted Appropriate Technology International (ATI) to conduct
 
it. ATI is a private, not-for-profit development assistance
 
corporation based in Washington, D.C.
 

The objective of this study was to determine the feasibility
 
of establishing a coconut processing venture in the South Pacific
 
to produce high-quality products for the export market. The
 
study was designed to address issues of markets, raw materials,
 
I-gistics; transportation; social, cultural, and political
 
factors, and financial and economic prospects. From September
 
1988 to March 30, 1989, ATI provided a total of 14 person :nonths
 
of services from the following professionals: Agro-Industrial
 
Planner (Glenn Patterson), South Pacific Coconut Industry
 
Specialist (Garry Cooper), a South Pacific Agro-Industry
 
Technical Specialist (Owen Drew), a Coconut Product,'Processing
 
Specialist (Ernesto Lozada), Agro-Product Market Research 3rd
 
Strategy Specialists (Frank Roman and Mike Grossman of James
 
Austin Associates), an Economic and Financial Analyst (Eric
 
Hyman), and a South Pacific Social/Cultural Specialist (Fred
 
Fisk). In addition, the Government of American Samoa proviJed
 
Pete Galea'i and John Faumina of the American Samoa Development
 
Planning Office and French Polynesia provided Dexter Cave to
 
assist in planning the study and provide country specific
 
information. An Agro-Forest Industry Specialist (Dennis Johnson)
 
was also made available by the U.S. Department of Agriculture's,
 
Forestry Support Program to assist in coconut byproduct
 
utilization.
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The final report was compiled and edited by Glenn Patterson,
 
Eric Hyman, and Nancy 'fresp. Administrative support services
 
were provided by Toni Wright.
 

Tl. thirteen surveyed South Pacific governments, the coconut
 
industry boards and members of the private sector in those
 
countcies were instrumental in providing information for this
 
report. ATI and the study team members wish to thank all those
 
who hav: provided assistance to this effort. Special
 
acknowledgment is also given to the Government of American Samoa
 
for arranging meeting facilities and providing administrative
 
support to the team in American Samoa.
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EXECUTIVE SUMMARY
 

In August of 1987, the South Pacific Regional Coconut
 
Products Manufacturing Conference was held in Rarotonga, Cook
 
Islands. The objective of this conference was to provide a forum
 
for representatives of the various island groups, including
 
growers, producers and marketers to come together to find a
 
solution to the problem of insufficient returns from the c'nut.
 

One of the main recommendations of this conference was tht
 
A.I.D. fund a study "to determine the feasibility, hase1 :n
 
market, raw materials, logistics/transportation, social,
 
cultural, political, financial and economic analysis; of
 
establishing a coconut processing venture to primarily
 
produce high quality products for the export market."
 

This 	study was funded by U.S.A.I.D. under Indefinite Quantit
 
Contract: DHR 5428-1-00-7016-00, and was conducted by Appropriate
 
Technology International (ATI). ATI is a private, not-fcr-prcfit
 
development assistance organization based in Washington, D.C. ani
 
operating in Asia, Africa, Latin America and the Carribean.
 
ATI's program is concerned with the identification, assessment
 
and adaptation of technology. In collaboration with local
 
organizations in developing countries, ATI develops and tests
 
commercial applications of appropriate technologies in the fields
 
of minerals utilization, agricultural products processing, and
 
small farm equipment.
 

This study is presented in three sections: (1) A market
 
analysis and proposal for a private-sector marketing services
 
firm; (2) an examination of processing options for countries _n
 
the region, including a financial and economic analysis or
 
selected product mixes and processing locations; and (3) an
 
implementation plan. The annexes contain additional information
 
on marketing, country profiles of the region, and other
 
supporting documents. Each section should be considered as an
 
important part of an integrated venture to be implemented by the
 
South Pacific coconut industry and associated agencies.
 

I. 	 NEED FOR A OF PRIVATE-SECTOR MARKETING SERVICES FIRM FOR THE
 
COCONUT INDUSTRY IN THE SOUTH PACIFIC
 

A. 	 Market Analysis
 

This study has clearly identified the importance of a
 
coconut industry profile. The team has found that instituticnal
 
problems and lack of information on market opportunities and
 
technological options have prevented the South Pacific coconut
 
industry from making better use of its resources. Present
 
operations producing low-value commodities such as copra and
 
edible coconut oil are not currently sufficiently profitable in
 
the region and are subject to major fluctuations in market
 
conditions. An examination uf reasonably accessible export
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markets showed some market opportunities for selected alternat.ve
 
products. However, there is competition from other producers of
 
coconut products as well as other vegetable oils.
 

Therefore, an objective of this market research was to
 
locate "niche" markets that (1) present suppliers have not tapped
 
because of different quality expectations between producers and
 
buyers, (2) do not compete with major suppliers of coconut oil
 
from other regions or other vegetable oils less subject to
 
consumer concerns about saturated fat content, and (3) represent
 
new markets that have not yet been tapped, but which exhibit
 
interest by potential buyers.
 

At present, there are some high-value products with
 
encouraging prospects for small-to-medium scale firms capable of
 
meeting high quality standards for export. Because the size of
 
these unserved markets is relatively limited, they offer a niche
 
for industry in the South Pacific that may be overlooked by
 
potential large-scale competitors in Southeast Asia. Examples of
 
products that meet these criteria and deserve primary attention
 
in initial marketing efforts include premium-grade, aseptically
 
packaged coconut cream; low-fat dessicated coconut flakes:
 
frozen coconut flakes or chunks; coconut skim milk; and "virgin"
 
(first pressing) oil. Target markets for initial focus will be
 
retail ethnic and health food markets and industrial users in
 
North America, particularly the West Coast.
 

B. Marketing Firm Functions and Operations
 

The team recommends establishing a marketing support firm as
 
a permanent private service firm to link coconut processors in
 
the South Pacific to export buyers. This marketing service firm,
 
here called Coconut Products of the South Pacific, Inc. (CPSP)
 
would assist processors by coordinated and orderly marketing of
 
products, locating and developing new market opportunities, and
 
helping to ensure that processors meet product specifications and
 
quality control standards denanded by the market. The costs of
 
establishing a small marketing firm and meeting operating
 
expenses for the first year would be approximately $290,000. It
 
is exp'cted that the initial year's funding could come from grant
 
or loan funds.
 

Initially, CPSP would collaborate with one or two processors
 
to help them locate specific sales opportunities. As the market
 
grows with existing or new products, it will assist additional
 
processors. Beginning in the first year, the firm would charge
 
particioating processors fees based on their gross revenues. A
 
small profit margin is planned to to ensure sustainability and
 
allow expansion of services to processors.
 

Two locations have a comparative advantage for location of
 
the CPSP marketing service firm. American Samoa offers excellent
 
access to the U.S. market, as Fiji does for the EEC market. The
 
costs and frequency of shipping and air travel are relatively
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good in these two countries. Skilled technical and managerial
 
labor are available in American Samoa and Fiji. Both countries
 
provide favorable investment incentives.
 

II. COUNTRIES IN THE REGION
 

A. Product Choice and Locations
 

Processing technologies that can consistently meet the high
 
quality specifications for high-valued, export products will need
 
to be chosen. In some cases, it will be possible to modify
 
existing coconut cream or other canning facilities. However, the
 
market research has indicated an unfilled demand for a better
 
quality product in more convenient and possibly less costly
 
packaging materials such as aseptically processed and packaged
 
retail laminated boxes or bulk bag-in-box packaged products for
 
the industrial market. At present, no specialty coconut
 
processors are supplying the North American market with coconut
 
cream, coconut skim milk, or virgin oil in these rew types of
 
packaging.
 

Of the thirteen South Pacific countries covered in this
 
study, the Cook Islands, Fiji, New Caledonia, Papua New Guinea,
 
Solomon Islands, Vanuatu, and Western Samoa were found to have
 
sufficient raw material, other resources, and infrastructure to
 
support an operation producing 1,000 liters or coconut cream or
 
equivalent in other coconut products per hour. Papua Ne..' Guinea
 
and the Solomon Islands could each support a 2,500 liter/hcur
 
operation.
 

To include countries with less market access and technical
 
capability, an alternative to complete processing at a single
 
location was explored. This alternative involves using satellite
 
plants to produce an intermediate product (frozen coconut cream)
 
for final processing at a central location in another countr'.
 
Five central/satellite combinations were analyzed: a central
 
plant in Fiji purchasing frozen cream from Vanuatu or Kiritati
 
and a central plant in American Samoa linked to satellites in
 
Tonga, the Cook Islands or Western Samoa.
 

B. Findings
 

The financial/economic analysis showed that none of these
 
central/satellite combinations were feasible because this option
 
requires a higher total capital investment and incurs extra
 
transport costs between central and satellite countries.
 
Complete processing of coconut cream at one location could be
 
quite profitable in locations with an adequate domestic supply
 
of raw materials and sufficiently low costs for unskilled labor.
 
The coconut cream facility would also produce dried low-fat
 
coconut flakes and parings as byproducts. Initially, the flakes
 
and parings would be sold to copra processing mills. There is a
 
potential, higher-value, export market for the low-fat flakes as
 
a replacement for dessicated coconut.
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The form of packaging is also an important decision in 
coconut cream production. Production costs are much lower fcr 
this product in bulk aseptic bags for the industrial market. 
For the retail market, it is cheaper to produce the product in 
aseptic boxes than in cans, unless the capital equipment for 
canning is already available. Also, there are significant 
econcmies of scale for a facility that can process 2,500 liters 
of coconut cream per hour on double shifts over a similar 
operation with a capacity of 1,000 liters per hour. 

Frozen coconut flakes could be produced in a smaller plant
 
than the minimum economic size for coconut cream processing.
 
Operating on two shifts per day would substantiaily lcwer the
 
minimum product price needed for commercial viability. Coconut
 
skim milk as a beverage and virgin coconut oil for the cos.eti.>
industry are potential new products that are alternatives to
 
coconut cream production. Since these two products are 3ointlw
 
produced, the break-even price for virgin coconut oil is stronglx
 
affected by the expected sales price of the skim milk. The stud.
 
team has identified preliminary immediate interest in plain cr
 
flavored coconut skim milk as well as the virgin oil. However,
 
there is still considerable uncertainty about the prices for
 
these products as potential buyers are reluctant to make price
 
quotations in the absence of samples and/or test marketing.
 

The capital costs of a new complete processing plant
 
producing coconut cream in bulk aseptic packaging are U.S. $3.7
 
million for a 1,000 liter per hour operation and $5.7 million for
 
an operation producing 2,500 liters/hour. Frozen coconut fllkes
 
could be produced with a capital investment of only U.S. $2.4
 
million. An operation producing virgin coconut oil and coconut
 

$7.1 million to establish. i:skim milk would require U.S. 

existing operations are used, these costs would be reduced
 
because some of the plant and equipment could be used. However,
 
modifications would still be needed to meet new buyer
 
needs such as aseptic packaging and importing country
 
regulations.
 

The financial and economic analysis showed that only
 
complete processing operations rather than satellite/central
 
combinations should be considered given present market ccnditions
 
and the assumptions used. The following locations were
 
identified as potentially profitable for double shift operations
 
with the listed products:
 

Fiji -- coconut cream production, 1,000 1 h, _n 

bulk aseptic or retail aseptic packgiqing 

Kiribati -- coconut toddy production, small scale 

Niue -- coconut toddy production, small scale 
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Papua New Guinea -- coconut cream production, 2,500 .,<n, :n 
bulk UHT aseptic or retail 
packs, or canned packaging 

aseptic 

Solomon Islands -- coconut cream production, 1,000 l/h in 
bulk UHT processed aseptic or retail 
aseptic packaging; coconut cream 
production, 2,500 1/h in 
bulk aseptic, retail aseptic, or 
canned packaging; coconut skim milk ind 
virgin oil on a scale with 30% larger 
throughput than the 2,500 11h cream 
factory 

Vanuatu -- coconut cream production, !,000 1 h in 
bulk UHT processed aseptic or ret.ail 
aseptic packaging; frozen 
coconut flakes 

Western Samoa -- coconut cream production, 1,000 1/h in 
bulk aseptic or retail aseptic packaging 

Due to the 'ize of the market in the short-term, it oull ro
 
possible to establish all of the above facilities without leading
 
to excessive competiLion.
 

The financial and economic analysis of processing locations
 
is most sensitive to the cost of unskilled labor and the purchase
 
price of dehusked coconuts. If operated at a 100% capacity use
 
rate on double shifts, complete processing of coconut cream :.cu> 
provide full-time employment for 220 unskilled workers at a l, C0
 
1/hour opeL'ation or 509 unskilled workers at a 2,500 l/hcur

operation. Prcduction of virgin oil and coconut skim milk :ould
 
require 652 unskilled laborers. A frozen coconut flakes faczor'
 
running on a single shift would need 118 unskilled workers.
 
Across the South Pacific region, there is a large amount of
 
variation in wage rates for unskilled labor, which has a strong
 
effect on the competitiveness of the location. The salaries of
 
managerial and technical staff are a much smaller portion of
 
annual production costs. Product transport costs are also
 
important, but there is less variation in these costs across
 
countries than in unskilled labor costs.
 

The analysis is based on a delivered unit price of $0.13 cer
 
dehusked coconut of average weight, 710 grams. This allo .:s for I
 
conservative assessment of the viability of processing plants
 
because current prices are closer to $0.07 each for coconuts cf
 
this size, leaving a reasonable margin for price increases.
 
Nevertheless, a sensitivity analysis was done to examine the
 
effects of an increase in the cost of coconuts to $0.13 per unit
 
without any increase in product prices. Most of the facilities
 
analyzed could not withstand this increase for the full ten-year

period of analysis, but could absorb it for a shorter period.
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There are possinle risks that should be weighted before
 
investment decisions are made for a particular location. Dne of
 
the largest risks is a major shortfall in coconut supplies Jue
 
adverse weather or pests and diseases. Unless this proble-m is
 
country-wide, it would be possible to obtain coconuts from
 
another domestic source. Within some South Pacific countries,
 
inter-island shipping is costly. In some cases, shipping ra..
 
materials between countries may be limited by quarantine
 
restrictions.
 

III. IMPLEMENTATION PLAN 

The coconut industry has been the subject of many

deliberations and discussions in the South Pacific region.

Producers and investors have expressed frustration with the
 
current state of the industry and are looking for profitatle

opportunities in alternative products and new markets. Potent:-!
 
buyers are also intereqted in obtaining reliable supplies of
 
high-quality products. Unless timely action is taken, these
 
opportunities may be lost to the region.
 

Consequently, it is essential that a cohesive organization

be in place to implement the recommendations of this study. To
 
take full advantage of the market opportunities for value-added
 
products. As a next step, an implementation plan is important in
 
following up on the study so that the region can take best
 
advantage of the benefits that could be provided by a marketing
 
service company. At present, market interest has been generted
through delivery of product samples to potential buyers. SC 
the expectations of the South Pacific coconut industry for re
 
profitable :,iarket, product, and technology alternatives are h:n.
 

An initial step is to promptly create an Investment
 
Promotion Team (IPT) to prepare the implementation plan. 7t is
 
important to maintain the momentum that has been generated

through this study with potential investors, processors, and
 
buyers. The IPT can help entrepreneurs in existing and new
 
operations find other investors to enhance the South Pacific
 
coconut processing industry's capability to meet market
 
opportunities. It could provide assistance in preparation of
 
soecific business plans. Providing that the reception to the
 
LPT's early activities is positive, it would help organize in
locate funds for the marketing firm, CPSP.
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I Proposed Regionally Oriented Marketing Firm
 

A. Marketing Problems Facing the Coconut Industry
 

Improving and stabilizing earnings from coconut
 
exports is critical to the economic and social <elL
 
being of South Pacific countries.
 

Many problems faced by the industry are inst:-=naj
 
and political. There is a stagnation, in man' cases
 
caused by a lack of vision beyond copra, coconut :fuve
 
oil, and coconut meal production and associated 
technologies and exploring markets for other c=cnnu 
products is also lacking. As a result, many pcoter-: 
benefits that could occur from a broader or more 
diversified vision are not realized. WJithout real 
economic alternatives the South Pacific economies - 

not grow and keep pace with the rest of the world. 

The majority of edible coconut product manufacturer: i:
the region are owner-operated, under-capitalized, in-i
 
have too small a production capacity to reap ade__ine
 
economies of scale to expand into new markets.
 
Similarly, most of these small operations do not ha.e
 
sufficient resources or manpower to devote to adequate
 
marketing and product development; they also lack
 
capital reserves and have difficulty obtaining
 
financing.
 

A deficiency in technology development puts the 
Pacific region at a disadvantage in the areas cf
 
product development and economies of scale such -":
 
they cannot react to market demands or new cus;ss
 
opportunities. In competitive terms, the major pla.ons
 
in the world coconut market, the Philippines, ::nes.
 
and Thailand, have left the South Pacific beh~nA.
 

Most processors lack the financial capacity and
 
manpower to tap larger markets themselves and there ore
 
no marketing organizations existing at this time who
 
can offer needed marketing services. Yet the -a]:r
 
component of any successful manufacturing i;.vescme.. 
effective marketing, product development, and enonr:i
 
support programs. fn addition, imited resources in:
 
size necessitate their concentrating on prcducti:;
 
rather than marketing. Thus processors are more
 
product/process driven and less market driven.
 

Existing markets for South Pacific coconut
 
products are limited, mostly to expatriate South
 
Pacific Islanders and are relatively stable. ntra
regional competition for some markets discourage
 
industry cooperation including areas where there a' te
 
real mutual advantages for collaboration. This
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competition often results in further competition a7'ng
 
producers in the region which erodes potential na- :ets
 
through marginal price competition and relaxation
 
quality standards. The prevailing "every man for
 
himself" attitude may be appropriate for the e>::str'.
 
limited market opportunities. It precludes, hc:.ee,
 
the opportunity for expanded and new markets that
 
cooperative professional marketing, coupled with access
 
to improved technical and logistical support, cculd
 
provide at a lower cost if shared by processors.
 

The major problem facing South Pacific countries is
 
therefore lack of market development and access to ne-..
 
markets using new technology for new or improved
 
products.
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B. Market Analysis and Strategy
 

1. Key Findings
 

0 Characteristics of the Market
 

There are many coconut products already in the
 
market. Therefore, the coconut industry in the
 
South Pacific must market distinctive products to
 
set it apart from the existing products. F...
 
final products, such as a coconut ice cream )r

mixers for drinks, the coconut is an ingrejen
that only constitutes a small proportion of the
 
final product. There are a few products, sucn as 
ccconut cream and low-fat flakes, where the 
coconut is the principal ingredient. To make 
use of the raw material supplies available in __ 

South Pacific, the products in which coconuts are 
a principal ingredient should receive initial 
attention in feasibility studies for the indust:-'. 

The mass market (non-Hispanic Caucasians) is
 
unaccustomed to much use of coconut products.
 
Therefore, educating the consumer is the key

marketing task for increasing product awareness
 
and usage. in addition, it may also be necessary
 
to overcome some negative publicity recently
 
associated with coconut oil. Mass education
 
campaigns are both costly and complex. Theref:r ,
 
cooperative tie-ups with market-oriented equ~tv
 
investors or speciality market brokers are
 
recommended. Some final products, such as c=or2tu
 
water or skim-milk, are relatively inexpensive cn
 
a per unit basis. These products could e'eu'
 
reach a mass market, but the ethnic market cn t7e
 
West Coast of the U.S. should be emphasized
 
short term.
 

There are two key decision makers -- the
 
intermediate user and the final user.
 
Consequently, the marketing strategy wil
 
necessarily involve both a dealer-push and a
 
consumer-pull campaign. The industry manufacturer
 
(for coconut products as an ingredient) and tne
 
distributor (for the final product) are the
 
intermediate decision makers. Intermediate
 
decision makers can also be influenced by
 
providing such services as warehousing, reliable
 
supplies, and consistency in meeting
 
specifications.
 

The market is segmented by industry buyers,
 
product usage, consumer type, and distribution
 
channels. To capture specific niches, it may be
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possible to enter the market in phases. :arketina
 
margins make up a greater proportion 

of the final
 

product price than producer margins. Thus, forw.ar1
 
integration by a marketing service firm or
 
producers will allow them to capture a greater
 
share of these margins.
 

o Key Marketing Opportunities and Tasks
 

The market for the low-value commodity products, 
(desiccated coconut and oil) that have constt2 

the bulk of coconut consumption faces two
 
problems. First, there has been a steady decline
 
in per capita consumption of desiccated coconuts
 
due to changing tastes and preferences. Seconj,
 
recent media campaign has given consumers a
 
negative association of coconut oil with saturated
 
fat and heart disease due to its saturated fat
 
content.
 

It is recommended that initial marketing attent:
 
focus on southern California, from San Diego to
 
Los Angeles. This area can serve as a convenient
 
test market because its ethnic population ) is
 
already familiar with coconut products, (2) has
 
experienced rising household incomes, and (2) is
 
a large enough market group that its tastes and
 
preferences already have substantial influence :n
 
the mass market.
 

Another marketing task is to establish os' _ 

attributes for the coconut both as a final 
and as an ingredient. These attributes 'n- e 
taste, flavor, aroma, chemical properties, in-! 
nutritional value. It may be possible to nake 
advantage of the trend in the 1"ew Arerican 2 
toward "natural" and "fresh" foods in marketlno 
low-fat coconut products. Marketing efforts r
 
South Pacific speciality coconut products cculd
 
build on the romantic and healthy images
 
of the South Pacific.
 

o Entry Strategies
 

There are two potential entry strategies for the
 
South Pacific coconut industry which are not
 
mutually exclusive. First, The industrv can
 
intermediate goods, like frozen flakes and ccn:t
 
cream to manufacturers, such as the confect-.nar ,,
 
ice cream, baked goods and other processed food
 
industries. The advantages of this industr.Y-based
 
marketing strategy are its low cost, lower rs:s
 
through diversification, connections to multilane
 
industries, and emphasis on demand-pull razther
 
than promotional-push. This strategy has sc-e
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disadvantages. Since more of the value added :n
 
processing and distribution takes place cuzsije

the reciion, potential profits may be lower for
 
suppliers of intermediate goods than for retail
 
producers. Also, this strategy provides

opportunities for expanding the demand for the
 
product by influencing end consumers or creating
 
regional brand loyalty.
 

if producers could identify a small number of
 
large buyers, they could market their proiucts
 
directly to them. However, in the mote
 
case of many small buyers, it may be necessar' to
 
contract with another firm for marketing serv:es.
 
Industrial buyers might also prefer to wor-:
 
through a marketing firm that could assure
 
reliable deliveries meeting quality standards.
 

A second possible strategy would be for producers
 
to manufacture selected coconut prcducts and
 
market them through food brokers and specialtv'
 
distributors. This has the advantage of moving
 
producers forward into the value-chain, and gi.' ng

their products more identity in the mass market.
 
The main disadvantage is the increased cost of
 
marketing to maintain a sales force, larger
 
commitments to distributors, and the need to snare
 
expenses for point-of-purchase promotions and
 
cons'imer advertising. It would be more df'c'
for small croducers to follow this strategy'
 
themselves without the assistance of a mar:et':
 
service company. it may also be desirable to
 
establish a common brand name in marketing tine
 
products of various manufacturers based in
 
South Pacific.
 

2. Objectives, Methods, Limitaticns and Coveraoe
 

The market study had the following objectives:
 
(1) identification of attractive marL:et niches for
 
specialty coconut products primarily in :Ncrht
 
America, (2) preliminary estimation of the inarket
 
feasibility of establishing multi-product :c:onut
 
processing ventures in the South Pacific; and i 3) 
development of an initial market strategy for 
entry into the North American market. 

The methods used in the study consisted of a
 
telephone survey to 250 firms in different food
 
and non-food industries and markets; four comouter
 
searches of data-bases on coconut imports,
 
commercial listings; market outlet visits to 24
 
ethnic and mass market supermarkets on the .,ect
 
Coast; and a follow-up survey with 20 respondents
 
representing coconut product users such as
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beverage and ice cream manufacturers, and imported
 
food brokers.
 

This market study has limitations due to its
 
preliminary nature and the gaps in the available
 
information. There is a scarcity of published
 
data on specialty coconut products and there is no
 
industry producing "coconut 	water", virgin
 
coconut oil, or low-fat coconut flakes at present.
 
The size of the market for high-value coconut
 
products is uncertain because many of these
 
products comprise only small 	parts of larger
 
industries or product groupings. For example,
 
pifia colada mixes and coconut milk/pineapple juice
 
blends are only a small part 	of the beverage
 
industry. Estimates of market size and growth are
 
only available for the low-value commodity coconut
 
products. Another characteristic of specialty
 
products is the lack of standards or
 
specifications. As a result, prospective buyers
 
and distributors gtnerally want actual samples cf
 
the product before making price or volume
 
commitments.
 

The study covered the following products and
 
markets:
 

INTERMEDIATE (COCONUT) PRODUCTS INDUSTRIES/END USERS
 
PRODUCTS
 

*Desiccated coconuts 	 *Juices and soft drinks
 
*Coir fiber and spun rope 	 *Liquor
 
*Specialty oils 	 *Ice cream
 
*Fresh coconuts 	 *Chocolate and confectionary
 
*Carbonized coconut shells 	 *Baking
 
*Coconut water 	 *Cooking oils
 
*Coconut cream 	 *Spices
 

*Essences
 
*Handicrafts
 
*Cosmetics
 
*Pharmaceuticals
 

3. Recent Trends in U.S. Trade in Coconut Products
 

Information on U.S. trade in coconut products can
 
be found in two reports issued annually: the
 
USDA's FATUS report (Foreign Agricultural Trade :f
 
the United States) and the Customs Bureau's TSUSA
 
report (Tariff Schedule of the United States of
 
America). The US International Trade Commission
 
classifies coconut products other than oil and
 
copra into four categories:
 

1. Coconuts in the shell
 
2. Coconut meat, except copra, fresh or frozen .. 't 
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than ten percent sugar by weight
 
3. Coconut meat, shredded and desiccated, or simjlarl.
 

prepared
 
4. 	Coconut meat, prepared and preserved or
 

not otherwise specified (P&P/N.E.S.)
 

The most recent figures available in early 1989 pertain
 
to 1987. In 1987, the total value of U.S. imports f
 
edible coconut products, excluding oil and copra, ;-is
 
$46,672,614.
 

Coconuts in the Shell
 

In 1987, the U.S. imported 29,361,198 coconuts .ith
 
total value of $4,071,667. U.S. imports of coconuts :n
 
the shell are dominated by sources in three countries
 
that control 89% of the market. Moreover, the largest

supplying country, the Dominican Republic, accounts for
 
52% of the market, more than twice its nearest
 
competitor, Honduras. The third major source is
 
Mexico. One South Pacific country, Fiji, has less ttan
 
a 1% share of this market, with most of its exports
 
destined for Hawaii.
 

Transport costs are an important determinant of the
 
feasibility of shipping fresh coconuts because of the
 
bulkiness of this product. Although the Philippines is
 
a market leader in all other segments of the coconut
 
product trade, it has been unable to make headway in
 
the fresh coconuts market due to the costs of shipping
 
heavy items long distances. The average delivered cost
 
of U.S. imports of coconuts .as per
in the shell p.4 

unit in 1987, but this varied by country from $D.!2 fcr
 
supplies from the Dominican Republic to $0.26 for the
 
Fiji product. However, it is difficult to compare
 
these costs across countries because of differences in
 
the sizes of the coconuts. The South Pacific does not
 
have a comparative advantage in supplying coconuts in
 
the shell to the U.S. market because of its distance
 
and shipping routes.
 

Fresh or Frozen Coconut Meat
 

U.S. imports of fresh and frozen coconut meat
 
containing less than 10% sugar reached 5,548,942 pounds
 
in 1987, with a total value of $2,005,120. This narket
 
is also characterized by a high degree off
 
concentration. In volume terms, the Dominican Republic
 
has a 50% market share, compared to 41% for the
 
Philippines, and 3% for Thailand. The average price of
 
imports in this category is $0.36 per pound. Since
 
this category includes a wide variety of products that
 
may vary with the location of origin, aggregated trade
 
data cannot be used to compare prices by country.
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Shredded and Desiccated Coconut Meat
 

Shredded and desiccated or similarly prepared coconut
 
meat is the largest of the four categories. The U.S.
 
imported 101,427,886 pounds of these products, with a
 
total value of $36,920,695. Thus, the average price of
 
these products is $0.36 per pound. This market is also
 
by far the most concentrated of the four categories.
 

The Philippines, a consistent market leader in other
 
segments of the market, totally dominates this category
 
,with 89% of U.S. imports. Sri Lanka, the next largest
 
supplier, only has a 5% market share. By competing on
 
the basis of price, Sri Lanka has captured some of the
 
market that is not tied to integrated supply sources or
 
foreign investment. Respondents indicated that a new
 
seller would have to supply shredded and desiccated
 
coconut meat at a discount of at least 5% below the
 
market price to overcome questiorns about the
 
reliability of supply.
 

Preserved and Preoared Coconut Meat
 

Preserved and prepared coconut meat includes other
 
forms not specified in the other categories. Many of
 
the products in this category serve niche markets with
 
a relatively small total volume or value by the
 
standards of U.S. trade statistics. The total volume
 
of these products imported by the U.S. was 7,226,315
 
pounds in 1987 and their value amounted to $3,675,072.
 
The average price of these diverse products was $0.50 a
 
pound.
 

Approximately 47% of the volume of U.S. imports of
 
preserved and prepared coconut meat products came from
 
the Dominican Republic. The market shares of the next
 
three largest exporting countries were 47% for the
 
Domir:ican Republic, 22% for Thailand, 12% for
 
Philippines, and less than 1% for the Western Samoa. A
 
key issue in this category of products is achieving
 
economies of scale through joint production or
 
marketing of multiple types of items.
 

Coconut Oil
 

In 1987, the U.S. imported approximately 300,000 t of
 
crude coconut oil 10,000 t of and refined coconut oil.
 
Some of this oil undergoes further processing before
 
domestic use or export to other countries. The crude
 
coconut oil had a value of $150 million and th, refined
 
coconut oil were worth over $7.5 million.
 



Per Capita Consumption of Major Coconut Products in the
 
U.S.
 

Estimates of per capita consumption of major coconut
 
products in the U.S. can be found in the USDA Economic
 
Research Service's study, Food Consumption, Pri:es_ and
 
Expenditures. Time-series data are available for the
 
past two decades.
 

Direct consumption of coconuts by the American
 
population is relatively low. The bulk of Jesiccated
 
coconut imports are consumed indirectly as ingredients
 
in other food products. Figure I-I shows the declinin'
 
trend in per capita consumption of desiccated coconut
 
over the period 1965 to 1985. Reduced use by food
 
processing firms reflects changing consumer tastes
 
toward coconut as a food ingredient.
 

Given this declining trend for desiccated coconut, a
 
key marketing task is to identify other coconut
 
products that might be of greater interest to consurers
 
and, food processors. Research may be needed to
 
determine what product attributes are desired by the
 
two groups of decision makers. Then, a marketing
 
strategy can be develcped to determine ways of
 
influencing these decision makers. In general,
 
consumers are more susceptible to media promotions
 
(advertising and print) than manufacturers. The food
 
processing industry supply is often most concerned wvtz
 
cost, quality specifications consistency, and the
 
reliability of supply.
 

FIGURE 1-i. Per Capita Consumption of Dessizated Coconut in the
 
U.S.. 1965-1985 (ounds -er person1
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Per capita consumption of vegetable oils has increased
 
at a two percent per annum rate due to greater demand
 
for processed foods and fried fast food restaurant
 
items. Moreover, the year-to-year fluctuation in this
 
consumption has been relatively low (figure 1-2).
 
However, the prospects for coconut oil in this market
 
are unfavorable in the United States.
 

Figure 1-2. Per Capita Consumption o Vegetable
 

Oil in the U.S., 1965-1985 (pound per person)
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Since coconuts are primarily utilized as ingredients in
 
other food products it may be useful to explore market
 
trends for some of these other products such as juices
 
and processed dairy products. Per capita consumption
 
of fruit juices in the U.S. has grown approximately two
 
percent over the past two decades (figure I-3). The
 
consumption of speciality fruit juices may have grow'n
 
an even higher rate, but time-series data are nct
 
available for this category. There may be good market
 
opportunities in production of specialty juices that
 
combine coconut with other fru'tq.


Figure 1-3. Per Capita Consumption of Fruit Juices in the
 
U.S., 1965-1985 (pounds per ?erson)
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Figure 1-4 highlights the differences in markez
 
segments that can occur within a product category.

There has been a steady decline in whole milk
 
consumption, with per capita consumption 
in 1935
 
amounting to less than half of what it ..
'as in !965. :n
 
the other hand, per capita consumption of other dairy"

milk products almost tripled 
over the same time period,

rising at an annualized growth of 5.5 percent. This
 
category of other milk products includes both old and
 
new products such as low-fat milk, skim milk,

buttermilk, flavored milk drinks, and yogurt. 
 The
 
growth of other milk products reflects trends in the
 
American diet toward lower fat and 
lighter foods. in

keeping with this change, there may be an opportunity

for a coconut-flavored milk drink.
 

Figure r-4. 	 Per Capita Consumption of whole milk and
 
other milk products, 1965-1985, (pounds per person)
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Figure 1-5 	compares trends for non-alcoholic sodas, and
 
alcoholic distilled spirits. Growth in per capita

consumption of non-alcoholic sodas has been steady.

Although this market is dominated by a few large,

producers, there may be some potential for a small
 
producer to enter the market with a coconut-flavored
 
soda or carbonated cocorut water. in particular, the
 
ethnic market shows a preference for sodas over juices.

By contrast, growth of distilled spirits in qeneral has
 
been flat over the period as a whole, declining

recently after having grown slightly. Within this
 
category, however, there may have been some growth in
 
coconut milk/liquor mixes due to the trend toward
 
lighter alcoholic drinks.
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Figure 1-5. Per Capita Consumption of Non-alcoholic
 
sodas and distilled spirits in the U.S.
 
1965-1985 (gallons per person).
 

Prices
 

Price data from a single year or a few years can
 
provide indicative information, but a longer time
 
series is needed to draw more definitive conclusicons on
 
trends. Agricultural production tends to be cyclical
 
due to weather, and annual demand is affected by
 
stockpiling. There are two main reasons for the annual
 
fluctuation in world prices of commodity coconut
 
products (such as coconut oil, copra, and desiccated
 
coconut). The first reason is changes in the size of
 
the year's harvest in major producing countries,
 
particularly the Philippines. The secon reason is
 
related to changes in the supply of competing products.
 

World production of coconut oil has fluctuated from
 
year to year, but has remained relati/ely flat over the
 
period 1971 to 1985. Over this same period, production
 
of soybean oil and palm oil have climbed substantially
 
and palm kernel oil production has also risen (figure
 
1-6) The prices for these oils have been much more
 
volatile than the supply. Coconut oil sold at a
 
premium for much of this period, but its relative
 
price began to decline in the mid-1980's (figure 1-7).
 

More recently, a reduction in the demand for coconut
 
oil by the U.S. food processing industry associated
 
with consumer concerns about health effects could
 
depress prices of coconut oil for a long time. The
 
future prospects for coconut oil prices also appear to
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be unfavorable for producers. As a result, there may
 
be some shifting of coconut use from edible oil
 
production to other products.
 

Between 1985 and 1987, the imputed prices of ncn-oil
 
coconut products imported into the United States fell
 
in nominal terms (figure 1-3). In real terms, the
 
decrease was even greater than this. The main reason
 
for the price decline over that three-year pericd is an
 
increase in supplh. Data are not yet available on ti6e
 
extent of the change in the volume and value of U.S.
 
imports of coconut products resulting from this
 
situation. In the future, cross-impacts that increase
 
the supply of other coconut products as raw materials
 
are shifted from oil production to other uses may also
 
depress prices of these other products.
 

Figure 1-3. Imputed Prices af ... Coconut ?rod.uct Impor s 
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Table I-1 lists types of food and competing products
 
that can be produced by two alternative means, the dry
 
(copra) process and the wet process. The dry process
 
is mainly used for most large-scale, low-value
 
commodity coconut products. The wet process offers
 
greater flexibility in the product mix and the ability
 
to maintain higher quality standards. For these
 
reasons and because most of the large-scale coconut
 
processcrs in Asia rely on the dry process, the South
 

a market niche by selecting .et
Pacific could carve out 

processing methods.
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TABLE I-1. Types of Food and Competing Products That Can Be
 

Produced From Coconuts Through Dry or Wet Processes
 

DRY (COPRA) PROCESS 


Coconut Water 

Mushroom mycelia 

Yeast
 
Vinegar 


Granulated Coconut 

Confectioneries and baked goods 

Ice Cream, peanut butter, cakes 


and cookies 

Coconut flour and oil 


Coconut Flour 

Noodles 

Cereals, crunchies/dried crispies 

Bread
 

Oil 

Cooking oil 

Industrial intermediates
 

(free fatty acids) 

Detergent (sulfated 


monoglycerides) 


Protein Isolates 

Infant formulas 

Meatless spreads 

Canned vegetable loafs
 
Condensed coconut milk
 

..ea	1
 
Animal feed
 
Coco flour
 

WET PROCESS
 

Coconut Water
 
(same as dry)
 

Coconut Milk
 

Meal
 
Animal feed
 
Confectionery
 
Oil
 
Coconut flour
 

Cream
 
Protein
 
Oil
 

Oil
 
(Same as with dry process)
 

Skim Milk (unstable)
 
Fruit- or chocolate

flavored beverages
 
Low-fat coco-honey
 
Protein isolate
 
Instant drinks
 
Sodium salt from protein
 

16
 



Annex I-a contains profiles of the major products
 
considered in this market study: coconut water,
 
desiccated coconut, coconut cream, fresh coconuts,
 
coconut oil (including virgin oil), edible coconut o.l
 
processed to have a reduced saturated fat content,
 
coir, and coconut shells. For each product,
 
information is presented on usage, physical form,
 
category, market users, users comments, size and grc ¢th
 
potential in the market, degree of competition, market
 
channels, barriers to entry, and a strategy for entr,.
 

Annex I-b discusses the approach used in the primar,
 
survey and also contains the questionnaire used in tnat
 
survey. Annex !-c lists the organizations ccntacted.
 
Table 1.2 summarizes information on prices and 2urrent
 
market orders obtalned in interviews. The prices refer
 
to products landed on the West Coast during the first
 
quarter of 1989, including cost of insurance and
 
freight to the port. rhe quantities in this table
 
tepresent potential market orders from specific

companies; they do not reflect total market demand. The
 
quantities are relatively firm and indicate minimum
 
orders that the contacted companies are interested in
 
placing.
 

TABLE 1-2. PRODUCT PROFILES: PRICES AND QUANTITIES
 

Coconut C.I.F. Price Month!.'
 
Products Range (U.S. $ Market
 

Orders2
 

Desiccated coconut .20 - .25/kg 12,000 t
 
Coir (fiber) .03 - .035/kg 250 :
 
Coir (spun rope) .055 - .07/kg 140 t 
Specialty oil (samples first) 50
 
.resh coconuts .175 - .285/piece 120 t
 
Carbonized shell .06 - .08/kg 250 t
 
.. cream - .30/kg one 20-foot
!ilk and .50 


container load
 
.ater (samples first) one 20-foot
 

container load
 

a From Specific companies, not total market demand
 

The growth prospects shcwn in table 1-3 are alzc
 
culled from expert opinions, rather than statistical
 
analysis. Thus, they reflect subjective judgments on
 
the products current prospects, as indicated in the
 
telephone questionnaire. Moreover, the growth rates
 
represent short-term forecasts for a period of 3-12
 
months at the most, and do not reflect long term
 
trends. For the broader categories, such as juices and
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alcoholic beverages the growth rates pertain to the
 
overall market, rather than just the component using
 
coconut products. Table 1-4 lists some retail prices for
 
products containing coconut in the United States.
 
Particularly for commodities coconut products,price
 
fluctuations can be large.
 

TABLE 1-3. PRODUCT PROFILES: GROWTH PROSPECTS
 

Overall Market
 
Industry/Final Product Growth Rate
 

Fruit juice H
 
Carbonated soft drinks M
 
Alcoholic beverages/liquor L
 
ice cream H
 
Chocolate M
 
Confectionary (candy) M
 
Baked goads/cakes and pastries L
 
lozmetics 
 H
 
Pharmaceuticals M
 
Spices L
 
Food flavors L
 
Essential oils/fragrances M
 
Edible cooking oil L
 
Handicrafts L
 
Hore arts and crafts L
 

Annual Growth Rates: 	 L= low = 2 - 4% 
M= medium 5 - 8% 
H= high = 9 - 10% 
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Table 1-4. Retail Prices of Selected Foods Containing Coconut in
 
the U.S. (7) 

?'ASTRIES
 
Coconut Cookie (8 oz.) .. 29 
Coconut Marshmallow Cockies (9 cz.) 21 
Pepperidge Farm Lemon C:conu: ake (:2 ca. 2-29 
Peccer de Farm Coconut Cake (17 :z.) 2.Z9 
Be::v'Cro:ker Coccnut Pecan Frcszi:ng (16 c.) " 33 
Coconut Pudding (3.5 oz.) 43 
Coconut Cream Wafers (24.7 oz.) -. 

Coconut Roll (3 ci.) !.43 

Cereal Fruit Mix (14 oz.)
 
:el Monte Fruit Snacks (5.4 oz.) -.3
 

Coconut AI.-.cnd Crunch (1.2 oz.) .5 
Peter Paul Amond Joy (1.76 o.. .30
 
teter Paul Mounds (2.76 oz.) .30
 
Coconut Candy (24 oz.) 1.39
 

Lakewood Coconut Milk (32 oz.) 2.29 
Coconut Soda (6-12 oz. pack) 3.49 
Coconut Syrup (25.6 oz.) 4.73 
?ina Colada (20 oz.) .19 
-ir.a Colada Mixer (25.4 oz.) 2.,3 
Natural Coconu: Drink (9.5 oz.) AS 

Pina Colada (200 ml.) 3.52 
Coconut Rum (200 ml.) 3.53 

Creamed Coconut (200 g) 3.'-
Cream of Coconut (15 oz.) 1.39 
Cream of Coconut (16 oz.) 2.19 
Grated Coconut in Syrup (18 oz.) 2.29 
Desiccated Coconut (6 oz.) 3.1) 
Fan-y Sweetened Coconut Flakes (7 oz.) .63 
Durkee Sweetened Grated Coconut (5 oz.) 1.^5 
General Foods Baker's Premium Shredded (7 oa.) .69 
Powdered Coconut Milk (2.2 oz.) .0; 
Refined Coconut Oil (21.16 oz.) 1.15 

Young Coconut Meat in Syrup (15.5 oz.) 1.15 
Young Coconut Meat in Coconut juice (25.5 oz.) .35 
Coconut Milk (14 oz.) .39 
Coconut Extract (14 oz.) 2.19 
Sweet Potato in Coconut Milk (14.8 oz.) .73 
Coconut Sport (12 oz.) 1.95 
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Table 1-4. (continued) 

COSmETICS 

Coconut Oil (6 oz.) 
Hain Pure Coconut Oil (14 oz.) 

2.39 
3.9 

Coconut Vair Oil (16 oz.) 4.0 

Hair & Skin Oil (14 oz.) 3,15 
Coconut Soap (12 oz.) 2.49 
Skin Moisturizer (16 oz.) 4.44 
Coconut/Vanilla Skin Care Oil (3oz.) 6.25 
Skin Lotion (8 oz.) 4.55 
Bee Pollen Shampoo (16 oz.) 2.0 



A follow-up market survey was conducted of industr~a!
 
users and brokers of edible coconut products, with
 
special reference to coconut cream. Over sixty
 
representatives of coconut users, food brokers, ice
 
cream companies, import brokers, and food and beverage
 
producers were contacted and about 20 responded. The
 
general conclusion was that the South Pacific regizn
 
should avoid competing in the saturated market fc
commodity coconut products such as coconut oil ani
 
desiccated coconut, which are also facing laqging
 
demand. Regarding coconut cream, some buyers exrc-SSed
 
interest in new sources of supply, but noted that tine
 
product must be competitive with the traditional
 
sources on both price and quality. In addition, the
 
industrial market is concerned about the reliabilit. of
 
deliveries.
 

The American Heart Association and studies by the
 
National Academy of Sciences have recommended fcr a
 
long time that people reduce their total consumption .f
 
saturated fats. Yet, it took a recent advertising

campaign by the American Soybean Growers Association to
 
effectively reach American consumers in targeting

tropical oils as a major source of saturated fat. :n
 
fact, coconut oil constitutes less than 5% of the
 
saturated fat in a typical American diet.
 

Nevertheless, as a result of the public's new concern
 
about tropical oils, five major food processing
 
companies (General Mills, Ralston Purina, Borden,
 
Pillsbury and Quaker Oats), announced in January of
 
1989 that they were eliminating coconut and palm o-ls
 
from their products. Previously four other macr firms
 
(Kellogg, Sunshine Biscuits, Pepperidge Farms and
 
Keebler) had already taken this step. Many of the
 
large food processing companies have their own
 
plantations of coconuts and their withdrawal from use
 
of coconut oil will release these coconuts onto the
 
open market.
 

The campaign against coconut and palm oils may have
 
some spillover effects on the demand for other coconut
 
products, especially coconut cream. On the other hand,

the ethnic populations using coconut cream in cooking

and mass market users of certain products appear to be
 
less concerned with this issue. For example, ice cream
 
consumers would not be worried about coconut cream as 
a
 
flavoring agent when the basic product is so high in
 
butterfat. Also, many consumers who are familiar with
 
the controversy over saturated fat in coconut oil Jo
 
not associate a high fat content with fresh coconuts, 
coconut milk, coconut chunks, or desiccated coconut -
only the oil. Most probably do not understand where 
the oil comes from and what other coconut product5 
contain it.
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Many of the traditional and specialty companies using
 
desiccated coconut report that an alread.y overloaded
 
market has been upset by a number c new entrants in
 
recent years. The total land area ..i coconuts has
 
expanded and some old stands have been replaced by
 
higher yielding hybrids that have now reached bearing
 
age. The resulting oversupply makes it difficult to
 
market additional supplies at a reasonable price to
 
producers.
 

At present, the world supply ot desiccated coconuts is
 
500,000 tonnes per year -- five times the demand.
 
General Foods is a dominant player in the desiccated
 
coconut market. There have been recent bankruptcies of
 
coconut companies in Mexico and Malaysia, despite
 
significant support from their governments. New entiry

into the desiccated coconut and coconut oil markets is
 
likely to be limited due to the supply/demand situation
 
and the high capital costs for large-scale production
 
of these commodities.
 

The general trend toward a lighter American diet and,
 
ironically, the blitz against tropical oils could open
 
up a profitable niche market for the South Pacific in
 
low- or reduced-fat products. Many respondents

expressed interest in learning more about low-fat
 
coconut flakes and milks. Promotion of low-fat products
 
might also help the coconut industry overcome the bad
 
publicity it has been facing. A large-scale marketing
 
effort could be effective at this time in moving
 
health-conscious consumers toward low-fat coconut
 
products. If the coconut industry in the South Pacific
 
is able to tap this interest successfully, it could
 
expand its market presence as its reputation for
 
quality and reliability grows.
 

The U.S. is a major importer of coconut cream because
 
of the success of coconut-based alcoholic beverages and
 
the large ethnic market that uses it in cooking. The
 
market for coconut cream is currently around 5,.CD
 
tonnes (t) per year in the United States.
 

In the follow-up market survey, a delivered price of
 
under $2.20/kg was quoted to potential buyers of
 
premium-grade, aseptically packaged coconut cream
 
with a fat content of 22.5-25.0%. Without seeing
 
samples, some industrial buyers and brokers for the
 
retail market, particularly those on the East Coast,
 
expressed resistance to this price because they are
 
currently paying $0.99-I.i0/kg for a low-qualit'
 
product. East Coast buyers now obtain diluted coconut
 
cream with a fat content of around 12% from closer
 
sources in the Dominican Republic and Puerto Rico.
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However, some West Coast users felt the proposed
 
coconut cream price was competitive with the lower
quality Asian products that they are now purchasing.
 
Although the West Coast market may be smaller than the
 
East Coast market, it might offer a profitable niche
 
for South Pacific producers. This niche might not te
 
large enough to attract competition from Southeast
 
Asian producers. It is also unclear whether the East
 
Coast respondents understood the difference in quality
 
betwz. n the proposed product and what is now on the
 
market.
 

Since some large competitors in the coccnut processing
 
industry may leave the market within the next 2-3
 
years, the prospects for smaller scale South Pacifi:
 
firms might improve if they are able to survive the
 
market readjustment that is underway. By then, tne
 
current heightened consumer awareness of possibe
 
health concerns may also have abated.
 

In summary, commodity products such as desiccated
 
coconuts, coir, and carbonized shells sell almost
 
exclusively on a price basis. Those markets are
 
dominated by large buyers who deal with regular
 
suppliers. There is also second tier of independent
 
users who buy at the competitive price set by the
 
larger buyers and sellers. The specialty market for
 
coconut cream and coconut-based drinks has expressed
 
interest in new sources, but is unwilling to quote a
 
price without seeing samples of the product. Buyers
 
are also on the look-out for new products such as oCw
fat coconut milk and dried low-far coconut flakes.
 

Market Structure: Competition and Channels
 

At present, there are three major producers or sources
 
of edible coconut products: independent firms in
 
Southeast Asia, U.S. food processing firms, and smaller
 
producers. Table 1-5 lists the markets and sources fcr
 
various coconut products.
 

Thailand is a major exporter of coconut products that
 
enter the U.S. market through ethnic grocery stores.
 
The Philippines is also a major producer of coconut
 
products, but observations from a sample of ethnic
 
stores in the Greater Los Angeles and Bostnn areas
 
suggest that Thailand is more aggressive in placing its
 
products in these outlets. The dominance of the
 
Philippines as a major supplier of desiccated coconut
 
and oil for the food processing industry may account
 
for its relative lack of interest in developing other
 
coconut products. Another reason for the success of
 
the Thai product in Asian stores in the United States
 
is the strong linkage to Thai nationals of Chinese
 
extraction involved in marketing and distribution.
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Table 1-5. Markets and Sources for Various Coconut Products
 

rc i n E-THIC Sc q -
Ir DP c ro s ores _-r= the ......-; c '' -

Young Coconut Milk -/'Thailand
 
Young Coconut Meat -/Thailand
 
Coconut .tract -/- .31afli
 
Sweet gctato in Coconut Milk -!Thaiani
 
Cocunuc :.ilk ?cwder -,,Thailand
 
Sweet Coconut Dessert -/?htlinpines
 
Coconut :rink -/Malaysia
 

Coconut Candy China/Asia
 
Coconut Cream Wafer Hcng Kong/Ph 4-icnes
 
Coconut Biscuit Rol! Taiwan/Philippines
 

TI b a d _ prducts in SrCALY St 
fz- -h " 

- CCD 
Grated Coconut in Syruo US'/cminican Reoublic 
Coconut Svrup :taIy/Arica 
Creamed Coconut UK/:ndia & Sri .anka 
:esiccated Coconut UK/:nd-a & Sri Lanka 
Edible Coconut Cii US/Dominican Republic
 
Coconut :ce Cream US/South America & Asia
 

Cococnut Oil US/South America & Asia 
Skin Mcisur-'zer US/Asia 

oconut Soap US/Mexlco 
. Products for the MASSSonsuner 

Dry Whcle Coconut US/Honduras
 
dible Coconut Oil US/Dominican Recublic
 

Cream cf Coconut US/icD'inizan Republic
 
US /Ph li ines
 

Flakes/Shredded Coconut US/Asia
 
US/Phiicines 

Flakes -or Frosting US/Asia
 
Coconut Cookie US/Asia
 
Coconut Cake US/Philpicines
 
Coconut-Chocolate Candy Bar US/Ph4ili',.
--nes
 
Cereal mixed with Coconut US/Asia
 
Fruit Mix Snack with Coconut US/Philiccines
 
Coconut Pudding US/Dcminican Renublic
 

EVERAGES 
Coconut Soda US/Puerto Rico
 
Coconut Milk (Uuice) US/South America, Caritbean 
Pina Colada US/Puerto Rico
 

US/South .kerica 
Coconut Liquor US/Caribbean
 



Large U.S. food processors such as General Foods
 
usually have integrated sources of supply in Asia,
 
especially in the Philiprines. Medium-sized food
 
processors such as Durkees often have their own sources
 
in South America and the Caribbean. Smaller cc:7panies
 
rely on diverse sources. Some have their own coconut
 
groves in Puerto Rico. Others pack products from
 
Mexico and the Dominican Republic. A few Eurooean
 
importers obtain supplies from Africa and the nJi-n
 
subcontinent.
 

A key feature of the coconut market is the segmentation
 
of certain products and markets through different
 
channels of distribution. The ethnic market consumes
 
products from the countries of origin, that the nass
 
market is often unfamiliar with. Health food stores
 
and other specialty outlets, offer higher priced
 
products that are not distributed by supermarket
 
chains. Supermarket chains service the mass mar':et,
 
but on the West Coast, the chains have substantall '
 
enlarged their ethnic foods section in response to the
 
consumption patterns of the large Hispanic and Asian
 
populations.
 

Some products are sold in several of these channels.
 
For example, coconut oil is available in both ethnic
 
and specialty stores under different brand names and
 
retail. prices. Coconut cream can be found in both
 
supermarkets and specialty outlets, and coconut
 
"cookies" are sold in both ethnic stores and
 
supermarkets.
 

Sales in ethnic stores depend on "word-of-mouth"
 
promotion by the consumer. Products in specialty
 
stores are promoted by store employees and product
 
trials by consumers. Supermarkets depend on point-of
purchase promotions through prominent shelf displays
 
(gondolas) and printed fliers.
 

4. Other Markets
 

This study concentrated on the Nlorth American
 
market because of limited resources and the
 
scarcity of international statistics on specialty
 
coconut products. Published data are only
 
available on low-value commodities like
 
desiccated coccnuts, ccpra, and co,.nut Lil.
 
Aside from the major coconut producing countries,
 
only limited information on coconut cream is
 
available.
 

An FAO estimate placed coconut cream exports to
 
developed countries in Europe at 5,000 t per year
 
mainly for the ethnic or immigrant Asian
 
populations in those countries. The United
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Kingdom's ethnic market supports consumption of
 
2,000 t per year. Canada has a small ethnic
 
market with annual coconut cream consumption of
 
1,000 tonnes. Some coconut cream is processed into
 
a semi-solid coconut filling used in chocolates
 
candies. The United Kingdom and Belgium are major
 
users of this product.
 

Japan
 

It was difficult to get information on the Japanese
 
market for coconut products for reasons of language and
 
logistics. The Japanese External Trade Organization
 
(JETRO) contacted Japanese firms to determine which
 
companies are importing coconut products and their
 
sources by country. Most coconut products in Japan are
 
exported fro-, the Philippines. In 1987, Japan imported
 
20,678 t of coconut oil, and 72% of this was from the
 
Philippines. In 1986, Japan imported 1,973 t of
 
desiccated coconut at a cost of $1,081,000. Although
 
the volume imported was only slightly less than the
 
quantities purchased in 1984 and 1985, the cost was cut
 
in half due to the declining price in yen. The
 
Japanese demand for coconut cream is very small at
 
present and no statistics are available on the
 
quantities consumed.
 

It may be possible to increase the demand for specialty"
 
coconut products in Japan through promotion and
 
advertising, but such a campaign would be costly fue z
iu 

consumer unfamiliarity with these products. The
 
increasing disposable income of Japanese consumers and
 
prospects for further strengthening of the yen relative
 
to the U.S. dollar may make this .orthwhile, but Japan
 
is only likely to be a secondary market at most.
 

All of the Japanese respondents expressed an interest
 
in learning more about high-value coconut products from
 
the South Pacific. However, this may be a cultural
 
phenomenon as the Japanese are often reticent to ans.:er
 
questions on the telephone and usually express interest
 
out of politeness. Further contacts should be made
 
with Japanese producers through a Japanese naticna!
 
residing in counr..-y. One can be located via the
 
American Chamber c Commerce in Tokyo.
 

New Zealand
 

New Zealand had a population of 3.3 million people in
 
1987. Approximately, 13.7% of the population consists
 
of indigenous Maoris, Pacific Islanders or mixed groups
 
with Polynesian ancestry. Immigration policies in [e.;
 
Zealand were relatively open for Pacific Islanders
 
moving to New Zealand until 1988. On the basis :f
 
ethnic affiliation, about 120,000 people in the country
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have a traditional dietary preference for coconut
 
products. Intermarriage and social interactions of
 
Pacific islanders or Polynesians with Europeans or
 
Maoris has increased the exposure to coconut feods.
 
Accounting for this factor as well, a conservative
 
estimate would be that 150,000 people regular!. ;se
 
coconut cream or whole coconuts in their Jiet.
 

Four major coconut products are imported to New 'eaLanzl
 
(Table 1-6) The whole coconuts are primarily for
 
retail consumption. Although the coconut sizes var,
considerably, the 400,000 kg of whole coconuts ;.cull
 
probably amount to 680,000 coconuts, on average. About
 
70% of the whole coconuts are processed into coconut
 
cream by consumers in the home. With a coconut
 
yielding an average of 140 grams of cream, tb.is nce
 
production amounts to 66,600 kg of cream, which ma,'
 
then be diluted to 100,000 kg of end-product. This s
 
in addition to the 900,000 of canned coconut cream
 
purchased by households. About 35% of the coconut
 
cream consumed is used by the ethnic population, as are
 
70% of the whole coconuts.
 

Table 1-6. New Zealand Imports of Coconut Products in 1933
 

Product Value ($ N.Z. Volume
 

Coconut oil 3,500,000 4,100,000 1:ers
 

Desiccated coconut 2,500,000 1,700,000 kg
 

Coconut cream 2,420,000 900,000 kg
 

Whole coconuts 200,000 400,000 kg
 

Total 7,660,000
 

aThere were 1.55 New Zealand dollars per U.S. dollar in earl,'
 
1989.
 

Coconut oil and desiccated coconut products are
 
consumed directly or indirectly, by most of the
 
population. Coconut cream is used by approximately 15%
 
of the population and 30% consume whole coconuts.
 
table 1-7 lists per capita expenditures on coconut
 
products for the population as a whole and the ethnic
 
component of consumption. Purchasers of ethnic origin
 
spend roughly five times as much on coconut products as
 
does the overall population. While the per capita
 
purchases by the ethnic population are high, total
 
sales are low since the ethnic groups comprise a small
 
proportion of the total population.
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Table 1-7. Per Capita Expenditures on Coconut Products in New
 
Zealand ($ N. Z.) 

Population As Ethnic 
a Wloie Population 

Coconut oil 1.07 
 1.07
 

Dessicated Coconut 0.70 
 0.70
 

Coconut cream 1.26 13.60
 

Whole coconuts 0.11 0.47
 

TOTAL $3.14 $13.84
 

Thus, the New Zealand market for coconut products is
 
very small, and reduced in migration and a weak economy
 
will affect growth in the short term. The market for
 
ethnic products is fragile and manufacturers often have
 
to offer discounts to importers to arrange a deal. An
 
oversupply appears to exist already. The traditional
 
suppliers, particularly those in Western Samoa, have
 
the capacity to expand production of canned coconut
 
cream. The only readily available niche market is in
 
aseptic containers, which have advantages over oans in
 
the costs of packaging materials and freight.
 
However, a shift in product packaging will seriously
 
affect sales of canned products by traditional
 
suppliers. The specialty market for new dairy analogue
 
products such as coconut cheese or yogurt is wilde
 
open, but the extent of the demand is uncertain.
 

Most of the coconut oil is shipped in by tanker.
 
Desiccated coconut arrives on container pallets 1n
 
multi-walled bags that contain 20-50 kg of product.
 
Contract packers repack it into 1 kg and 0.5 kg units.
 
Tonga is trying to sell pre-packaged desiccated coconut
 
in packages in New Zealand, but so far the results have
 
been mixed.
 

Most of the coconut oil imported by ew Zealand is for
 
industrial use. About 80% is used in processed foods
 
and margarine. The balance is used in soaps, shampoos,
 
body oils and cosmetics. There is a strong -,7and for
 
desiccated coconut in the baking and confec' ijnary
 
industries, comprising 60% of the imports. Tne bdldce
 
is used for home consumption ma nly in baking. Yost cf
 
the coconut cream is importEd in 400-gram cans that are
 
packed 24 to the carton for eventual sale to retail
 
consumers.
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At present, canned coconut cream sales in New Zealand
 
are dominated by two brands from Western Samoa-
Meredith's and Samoan Tropical Products. These t.o
 
firms control a total of 90% of the retail sales.
 
Other suppliers are Rarotonga Coconut Cream from
 
Cook Islands and Pacific Crown Coconut Cream out of
 
Fiji. In addition, a small amount of coccnut zrea
 
from Asian manufacturers is available, but it ices ntc: 
meet the taste requirements for the bulk of the 72rL:et. 
Coconut cream from the Pacific Islands general!. -as a 
fat content between 17% and 25% by volume, while tne
 
diluted Asian product has a fat content of 12'-.
 

5. 	 Strategies, Conditions for Success, and '.ext Stets
 

Commodity products sell strictly on price terms anj
 
have limited long-term growth prospects due to
 
declining demand and increased supply. Cpportunities
 
are available in high-value specialty products, .ncn
 
are less subject to price fluctuations. Prospects may
 
be good for specialty products on both the mass mark:et
 
and the ethnic channels of distribution, especially on
 
the West Coast of the United States. Food processing
 
firms are interested in high-quality substitutes
 
for existing uses of some coconut products.
 

Often, there is a wide range of purcnase prices for
 
selected high-value products because of quality
 
differentiation and limited or fragmented sources ot
 

supply. South Pacific coconut processors must ceve n
 
a high-quality product to obtain the best possible
 
prices. For the industrial market, the region fcuLi
 
offer services such as made-to-crder specificaticns.
 
in reaching the retail market, the South Pacific cculi
 
take advantage of the market's image of the product
 
based on the exotic location. Through the market has a
 
good potential, promotion through word-of-mouth is
 
slow. Ultimately, market feasibility will depend Or
 
actively promoting the product.
 

A viable market strategy might begin by tapping te
 
manufacturers and intermediate buyers brokers first ani
 
then the end-users. Retail brokers could be used to
 
reach the mass-market, minimizing initial marketing
 
costs. It is recommended that the South Pacific
 

1. 	 Compete in terms of quality and service for
 
specialty products
 

2. 	 Sell on the basis of shelf distribution and
 
direct promotion at first, rather than
 
through advertising
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3. Promote a reputation for quality via a known
 
lead product such as coconut cream and then
 
expand into other products
 

4. 	 Offer a high degree of quality control and
 
reliability of supply, possibly in made-to
order products
 

5. 	 Establish a clear product identity and
 
rationale for purchase
 

The markets for specialty products must be developed,
 
and this will require both time and money. Market
 
segments or niches exist, but South Pacific products
 
must be distinctive from existing items already
 
available on the industrial and retail markets. One
 
example of a niche market mi-ht be coconut skim milk in
 
aseptic packaging, possibly with added sugar and
 
flavors such as vanilla for the American market. There
 
is a promising niche market for low-fat dried coconut
 
flakes. Another possibility is the promotion of a
 
premium line of branded coconut cream, coconut liqueur,
 
and drink mixers. Higher risk products that would
 
require more marketing efforts include coconut ater,
 
and virgin (first-pressing) oil.
 

A lower risk strategy than competing on the retail
 
market is to produce coconut cream to order for
 
industrial users. Key specifications may need to be
 
investigated to meet the needs of particular firms.
 
The convenience of bulk packages that do not require
 
refrigeration or a large amount of warehouse ma, also
 
be a selling point. However, production constraints,
 
especially the minimum economic plant size, may create
 
a marketing dilemma for aseptically packaged products.
 

An aggressive approach would involve investing hea.'ilv
 
in market advertising and distribution. This ccu!J
 
capture a substantial share of the existing market
 
within a short time period to ,.aximize plant capacity
 
use. However, the costs and risks of this strategy may
 
be high and firms would have to defend the market share
 
they gain against possible competition by established
 
companies.
 

A more conservative strategy would be to start at a
 
modest level and develop other uses for the product or
 
new products slowly, or to gradually expand from an
 
industrial clientele to retail markets. This strategy
 
would leave most of the heavy initial burden For
 
advertising and promotion on industrial firms buying
 
coconut products as an intermediate good. Later on,
 
advertising costs could be lower as consumers become
 
more familiar with these products in question.
 
Although the risks to producers in the South Pacific
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would be reduced with this strategy, the producers
 
would also be foregoing some of the value added in
 
further processing. Producers might be able to avoid a
 
rapid defensive reaction from other coconut processors
 
through this strategy, but it could result in a Lo;..er
 
capacity use rate for the industry in the South
 
Pacific. Wit' either strategy, potential investors in
 
the venture must have financial staying power and a
 
commitment to invest in market development.
 

In summary, distinctive products must be created to it
 
the market, subject to constraints of technolog' and
 
economics. Potential opportunities for profitable
 
processing of selected coconut products in 'he South
 
Pacific are available for both new and existing

products, exploiting different marketing trends. 7-e
 

industry could explore the following opportunities in
 
the near term:
 

1. 	 Take advantage of the concern for health by
 
launching a branded coconut low-fat milk, cr
 
low-fat coconut flakes to substitute for
 
baking and confectionary, beverage or other
 
uses
 

2. 	 Build on the ethnic and health fced markets
 
for soft drinks by launching a carbonated or
 
non-carbonated coconut water drink or a blend
 
with pineapple or other fruit juice. These
 
could sold to a West Coast franchise that
 
specializes in distributing exotic/trcpical
 
drinks through mass market channels such as
 
supermarkets with ethnic sections
 

3. Resolve problems in the trade with poor
quality coconut cream by offering a
 
consistent, high-quality coconut cream for Ice
 
cream, chocolate, and ccnfectionary
 
manufacturers. This product would be sold cn
 
the basis of customer specifications cacked
 
by an excellent quality assurance program
 

4. Play up the natural aspect of coconuts by'
 
manufacturing a coconut based flavor essence
 
for shampoos, cosmetics and foods. These
 
products might appeal to the ethnic mat'rket
 
segments as well as the mass market
 

5. 	 Take advantage of the exotic image of the
 
South Pacific and the tropical image of the
 
coconut by developing an advertising campaign
 
to break into the alcoholic beverage market
 
with a branded South Pacific coconut liquor
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Some of the next steps that could be taken to
 
follow up on the preliminary market study are
 
listed below:
 

1. 	 Contact specialty food brokers and
 
institutional or industrial users to gain
 
access to distribution channels
 

2. 	 Concentrate on the West Coast of the United
 
States at first because of lower transport
 
costs from the South Pacific, and an ethnic
 
population base as a point of entry
 

3. 	 Provide export services to existing South
 
Pacific processors to help expand their
 
markets
 

4. 	 Conduct a "selling survey" to generate
 
interest and obtain information by selling
 
through samples. On the "production" side,
 
standardize the initial offering of samples
 
and prepare specifications based on specific
 
market requirements
 

5. 	 Prepare the basic marketing logistics and
 
advertising package. A small temporary
 
warehouse and sales office could be set up on
 
the West Coast and an ad agency retained to
 
develop the company logo, advertising theme,
 
and layout
 

6. 	 Set aside marketing funds to invest in a
 
limited sales effort (distribution and
 
promotion) to test the feasibility of each
 
potential product
 

32 



C. Ceneral Description of the Marketing Service F'--


The South Pacific region lacks a marketing or(anization
 
capable of bringing together the goals of the ir.dustr',
 
and of buyers. The study recommends establishing a
 
marketing service company to fill this gap.- This
 
company, Coconut Products of the South Pacific 'CPsp ,
 
would be a permanent marketing service firm dedicated
 
to linking South Pacific coconut processors who wish to
 
utilize CPSP services to buyers in the North American,
 
Japanese, EEC, Australian and New Zealand markets.
 

CPSP's key functions will include:
 

- Finding buyers for existing coconut products an. 
identifying good markets for processors 

- Providing for the orderly marketing of products so 
that prices, transportation, freight forwardin9 
and bills of lading, are well coordinated 

- Developing new and expanded markets and product 
use opportunities 

- Developing acceptable product specifications 
through collaboration with buyers and processors 

- Providing training, monitoring and technical 
support 

Managing or contracting out research, develzpnent,
 
technical support and possibly pilot plant
 
facilities
 

- Conducting market research, promotion, and ad'.ertsino
 

- Assisting processors in meeting U.S. Food & Drug 
Administration requirements as well as regulations 
in other importing countries 

- Promoting investments aimed at upgrading ex:.sting 

operations or establishing new operations
 

D. Objectives
 

Short Term (I - 1 1/2 years)
 

- To establish initial markets and market confidence 
in the South Pacific processors to produce 
consistertly high quality products which meet 
market needs 

- To develop a long term marketing strategy .hich 
will enable higher value trading activities to be 
available to the South Pacific coconut industry 
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To secure the participation of at least one
 
coconut processor capable of meeting buyer
 
specifications
 

To assist additional processors as market demand
 
grows and diversifies and processor capabilities
 
increase or improve through balancing,
 
modernizing, diversifying, or expanding
 
operations, where needed
 

To position itself as a dynamic company with high
 
qualitv standards for raw materials,
 
processing, final products and services to
 
customers and processors
 

To introduce CPSP as an "efficient" private company
 
committed to making the South Pacific coconut
 
industry more viable
 

Lonq Term
 

- Identify all South Pacific countries and
 
processors capable of producing high quality,
 
marketable, coconut products
 

- Assist in developing new products and processes 
to meet market needs arid demand; 

- Foster a very dynamic and high-quality image 
for CPSP itself and the South Pacific products 
it promotes 

- Build and expand, collaborative efforts bet,..*een 
CPSP and processors, in a specialty South Pacific
 
coconut products industry ledicated to proviling
 
high-quality products and services and theret,'Y
 
becoming a world coconut product quality standard
 
setter
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E. Organizational Structure
 

The organizational structure suggested for CPSP :zr the
 
first 1 - 1 1/2 years of operation would include a
 
Board of Directors and a lean management team as shown
 
in Figure 1-2.
 

Figure I
 

Coconut Products of tne South Paci f ic, Inc. (CPSP)
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F. Management Team
 

1. Board of Directors
 

CPSP would be headed by a 3-5 member Board of
 
Directors, consisting of individuals with private
 
sector backgrounds in the export food industry, as
 
well as marketing, accounting and finance.
 
Government representation on the Board is
 
discouraged to assure a regional coconut industry
 
and private sector business orientation for CPSP.
 
It is strongly recommended that the chairperson of
 
the Board be someone with a strong marketing and
 
food industry background having demonstrated
 
leadership capability in all facets of the food
 
industry profession. Suggested terms of services
 
for Board members would be up to 2 years, either
 
staggered or revolving to ensure continuity. To
 
assure close and continued communication with the
 
Board, it is strongly suggested that the General
 
Manager be a non-voting member of the Board.
 

2. Operations Management Team
 

The CPSP management team, for the first 1 to 1 1/2
 
years, would consist of a general manager,
 
assistant general manager and secretary.
 

The general manager should have a strong marketing
 
and promotions background, be highly familiar with
 
th2 South Pacific and the world coconut industry,
 
have good knowledge of the markets and prospective
 
buyers, and have a strong management capability in
 
a multi-cultural setting. This, person while
 
being technically capable must also be a person
 
whose personality is acceptable to leaders of the
 
coconut industry throughout the region;
 
particularly taking into account the socio
economic and political importance of the industry
 
in most countries. Someone of South Pacific
 
origin is preferred This person would be required
 
to travel extensively to identify and meet with
 
prospective buyers, processors, investors, etc.
 

The assistant general manager should have a solid
 
administrative/accounting background with
 
sufficient technical knowledge to facilitate
 
research, development and delivery of technical
 
support. The assistant general manager would be
 
responsible for responding to buyer and producer
 
inquiries and providing necessary services while
 
the general manager is away.
 

The secretary must possess excellent secretarial
 
capabilities including competency in the use of
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suitable computers, software and communications
 

equipment.
 

G. 	 Initial Processing Volume and Locations
 

At present it is estimated that 1,900 tons per ,'ear of
 
canned coconut cream from six existing plants t:ouij
be
 
available to CPSP for possible marketing to nev, bu.ers.
 
These processing facilities are discusspd more fully in
 
the sections on "Existing Coconut Proceu,_2
 
Operations" in the Regional/Country/'Processing'Locatizn
 
Analysis and in the individual country profiles
 
(Western Samoa, Fiji, Niue, Cook Islands). An
 
additional 1,000 tonnes of coconut cream in aseptic
 
packaging may be available from a proposed new plant in
 
Western Samoa.
 

Some or all producers could modify their operations to
 
formulate products that meet niche market
 
specifications with buyers. However, this may require
 
working closely with potential buyers and obtaining
 
technical assistance and additional financing. For
 
economic reasons consideration should first be given to
 
upgrading existing facilities to expand production or
 
meet ne'w product specifications.
 

If existing processors prove to be unable or unwilling
 
to meet market needs, new facilicies could be
 
established in favorable locations in the region. The
 
Financial and Economic Analysis section of the
 
Regional/Country/Processing Location Analysis Stidy
 
contains a pre-feasibility analysis for new investment
 
opportunities appropriate to individual countries and
 
possible processors within those countries.
 

H. 	 Relationships between CPSP, Processors, Buyers and
 
Technical Support Services
 

CPSP 	is designed to maximize the coordination
 
of participating South Pacific processors with markets
 
and provide ready access to appropriate technical
 
support services.
 

Below is a list of the type of linkages CPSP, coconut
 
processors, the market/buyers and technical support
 
services could have with each other.
 

1. 	 CPSP Market Services with Coconut Processors.
 

a. 	 Promote existing and new products to export
 
markets under its own brand name or a
 
processor's brand name (if advantageous to
 
marketing)
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b. 	 Eelp establish, with processors,
 
product/process specifications acceptable to
 
both processors and buyers
 

c. 	 Keep processors up to date on importing
 
country regulations
 

d. 	 Assist processors in meeting import
 
regulations and to obtain brand name
 
registrations and other approvals for export
 
to buyer countries
 

e. 	 Assist and/or facilitate processor quality
 
assurance programs through training, product
 
monitoring and upgrading, and product/process
 
development
 

f. 	 Assist in locating equipment, packaging,
 
labels, and other supplies
 

g. 	 Inform processors of new technologies/
 
products/services which may be of interest to
 
processors
 

h. 	 Coordinate, if requested, transport, freight
 
forwarding and, bills of lading
 

i. 	 Assist in finding qualified managerial and
 

technical staff
 

j. 	 Assist processcrs develop brand names
 

k. 	 Assist in locating investors to expand
 
existing operations or start ne..' ones
 

1. 	 Processors will pay a small percentage of
 
gross sales to CPSP for marketing services
 
provided
 

2. 	 CPSP Market Services with Buyers
 

a. 	 Represent processors and market their
 
products to buyers by showing products and
 
describing processor operations and quality
 
assurance programs
 

b. 	 Assist buyers in developing product
 
specifications which are compatible w.ith
 
processor capabilities
 

c. 	 Help buyers develop other coconut product
 
uses or forms
 

d. 	 Conduct negotiations on sales terms in
 
consultation with processor upon request
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3. 	 Regional and In-Country Support Services (TSS)
 
with CPSP
 

a. 	 Locate, evaluate, certify and monitor
 
qualified in-country technical support and
 
jointly develop a list of services for
 
providing technical support to processors
 

b. 	 Locate and contract with a Scuth Pacific
 
based research and development (R&D)
 
organization (IRHO for example) having
 
applied research and development facilities,
 
including access to a pilot plant, to prov'Le
 
technical services to processors, buyers and
 
in-country technical support
 

c. 	 Establish and monitor minimum raw material,
 
operations and finished product standards and
 
procedures for the processors it represents.
 
Promote the benefits of these standards to
 
buyers
 

d. 	 Work with a South Pacific based R&D
 
organization, to provide special technical
 
support and problem solving inputs not
 
available in the South Pacific
 

e. 	 Develop, in collaboration with the regional
based organization, a list of technical
 
support services, and associated suggested
 
costs, to be offered to processors
 

4. 	 Technical Support Services with Processors
 

a. Train processor quality assurance (QA)
 
staff and advise on upgrading QA facilities
 
and procedures
 

b. 	 Provide advice on facilities, processing
 
procedures and product changes needed to meet
 
importing country and buyer
 
regulations/specifications
 

c. 	 Assist in solving product, production, QA and
 
capacity utilization problems
 

d. 	 Facilitate funding of specific expertise for
 
problem solving
 

5. 	 Processors with Buyers
 

a. 	 Processor will ship directly to buyers or
 
through CPSP
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b. 	 Processors and buyers will suggest
 
improvements in CPSP services and/or need for
 
new, additional services
 

I. 	 Benefits to Processors
 

Potential benefits to processors collaborating with
 
CPSP include
 

1. 	 Potential to expand into additional and more
 
diversified markets made possible by CPSP's
 
collective sources of products from more than one
 
capable South Pacific processor and more immediate
 
access to the Parket
 

2. 	 Potential to improve product marketability and
 
expand into additional or new products through
 
access to CPSP's technical support services
 

3. 	 Availability of efficient and ongoing information
 
on relevant market trends and forecasts so
 
processors can anticipate market needs and make
 
necessary adjustments in production
 

4. 	 Adding marketing flexibility at less cost by
 
increasing sales volume outside present marketing
 
territory.
 

5. 	 Allowing limited processor resources and manpower
 
to concentrate on production and supply rather
 
than marketing activities
 

6. 	 Providing more predictable and lower sales and
 
administrative overhead costs
 

7. 	 Eliminating training costs and turnover of sales
 
personnel
 

8. 	 Obtaining the ongoing services of professional,
 
experienced, marketing and technical support
 
organizations to improve processor products and
 
operations
 

9. 	 Processors only paying for outside technical support
 
services as needed
 

10. 	 Identifying and bringing together potential
 
investors to upgrade existing operations or build
 
new plants as market needs warrant
 

J. 	 Benefits to Buyers
 

Buyers would benefit from purchasing South Pacific
 
coconut products through CPSP because it would:
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1. 	 Have good international communications
 

2. 	 Represent a number of South Pacific processors *.ho
 
can provide a wide variety of coconut products
 

3. 	 Understand the South Pacific and its coconut
 
industry and ability to meet market needs
 

4. 	 Closely monitor and certify product qualit, and
 
only sell products meeting agreed upon high
quality standards and well defined specifications
 

5. 	 Stand behind its products and services
 

. Financing
 

It is very important that the financi.ig for start up
 
and ongoing operations of CPSP permit it to execute its
 
appropriate role and function as a regional, industry
 
service organization. It is therefore recommended that
 
CPSP be financed by a suitable regional and/or

international development aid or loan program for the
 
first to one and one-half years of operation. Minority

shareholding investments from suitable buyers of
 
products would also be encouraged to enhance favcrable
 
long-term market commitments.
 

It is envisaged that the ongoing operati- of C2SP
 
wouli be funded from revenues collected from a
 
percentage of sales of product charged to processors.
 
This would meet CPSP operating costs and permit it to
 
expand operations as processor and market needs
 
dictate.
 

CPSP's net profit margin will only be high enough to
 
permit sufficient services and staff to be added to
 
meet market demand and processor supply capabilit:es,

thus making its return on investment low. Outsiie
 
funding for costs would be sought from regional and
 
international organizations and regional governments to
 
cover initial operations. This firincing would only' te
 
needed for the first 1 to 1 1/2 yeaLs, after which
 
commissions from sales of processor products will
 
provide the operation and expaision funding for future
 
years. A continual source of revenue from specific
 
sources in addition to commissions may be needed to
 
cover costs of market and product research and
 
development.
 

Financial Analysis and Plan
 

Table 1-3 shows the first year's equipment and
 
operations budget for CPSP if set up in American Samoa.
 
Costs could be slightly lower if CPSP were
 
headquartered in another South Pacific country.
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TABLE 1-8
 

Coconut 	Products of the South Pacific Corporation
 
First-year budget (U.S. dollars)
 

EOUIPMENT
 

Furniture 	 $3,200
 
FAX 	 1 800
 
Air conditioning 	 11100
 
Comouters 	 5 500
 
>:erbx 1000
 
T,'ewriters 1 000
 

'h 10,000
Ic1e 

Subtotal 	 23,600
 

START-UP COSTS 	 20,000
 

Total capital costs 	 43,600
 

OPERATING COSTS
 

Rent (1200 sq. ft.) 	 14 400
 
Housing for mgr. & asst. 13 200
 
Salary, .anager 40, 600
 
Salary, Asst. Manager 32,000
 
Salary, Secretary 12,000

Fringe benefits 35%) 29,400
 
..alnenance (5% of equipment) 1,800
 
Electr c ty ga02400
 
.ater, sewer, garbage 100
 
Suncies 3,500

Te--chone, fax, modems 7,500
 
Cab's, pcstage 3,000
 
Fuel for vehicle 600
 
Regicnal air travel (20 trips) 11,000

De2 onal land travel 1 500 
nil air travel 7,500 

int! land travel (5 trips) 3 0 
Per diem 16:320
 
Contractual services 10,000
 
Lab testing 4,500
 
Cznsultants 7 ,440
 
legal 4 000
 

S1 ?200
 
. testing 2,500
 
Pr~.non 5,000
 

n s rran6e (% of equipment & vehicles) 236 
Recresentation 3,000 

aud:ts 2,000 
Subtotal 	 $238,476
 

::ntingency (5% of oper. expenses 11,924

TAES
 

'=corate income tax 	 0
 
Payroll tax 17,800
 
Serial SEcurity tax 6,300
 
lIcense fees 500
 

Subtotal $24,600
 

F:,A'lCI.G
 

Repavent of principal 	 8,720

'neiest (14% 6,104
 

Subtotal $14,824
 

Total annual cost 	 $289,824
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However marketing products through a company with 3n 
American Samoan address will make it easier to mar..et 
to North America. Other countries in the region have 
fewer direct political and regulatory ties with the
 
U.S. than American Samoa. The location choice fzr :=S
 
will also depend on the source of funds for the first 
- 1 1/2 year's operations and other regional political 
factors which will be researched by the investment 
Promotion Team as described in the Implementaticn '~n 
of this report. 

As market needs become more defined and South :zf
 
investors, including existing coconut operations,
 
express interest in collaborating with CFSP to
 
meet those needs, a clearer projection of CPSP's
 
financial needs can be developed. It is anticipated
 
that sufficient sales and subsequent fee revenues fro
those sales could be generated by the second year to
 
cover operating costs.
 

CPSP's fees will be adjusted to meet its costs and
 
allow for expansion of services, as needed. CPSP's net
 
profit will, however, be kept low with fee revenues
 
covering costs plus reserves for expansion the
 
following year. initially, the fees will be negotiaced
 
with the specific processor(s) it represents.
 

Governments of countries in the South Pacific region as
 
well as regional and international development agencies
 
will also be approached to determine if additional
 
grant funding would be available to cover part c, :FSP
 
costs and thus allow a lower fee to be charged to
 
processors in the early stages of CPSP operation.
 

The amount of the fees that CPSP will have to charge tz
 
be self-sustaining and repay a loan covering the first
 
year's costs will depend on the number and type of
 
processing facilities it serves. For administrat.'e
 
convenience and equity the fees should be based cn
 
gross revenues from products sold by CPSP for the
 
assisted facilities. Table 1-9 shows the estimated
 
gross revenues from products sold by CPSP for a .'arety
 
of coconut processing operations. Table 1-10 contains
 
a suggested fee schedule that CPSP would have to
 
implement to break even on its costs when it prcv,iJes
 
assistance to the stated number and types of
 
facilities.
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TABLE 1-9
 

Estimated Gross Revenues from Different Type

Coconut Processing Operations
 

Aseptic Bulk Coconut Cream Production Gross Revenues 

Type 

A 1 shift, 1,000 1/h plant, 60% capac. use 1,829,520 

B 2 shifts, 1,000 1/h plant, 60% capac. use 3,659,040 

C 1 shift, 2,500 1/h plant, 60% capac. use 4,573,800 

D 2 shifts, 2,500 1/h plant, 60% capac. use 9,147,600 

Type of frozen flakes production
 

E 1 shift, 1,000 kg/day, 60% capac. use 1,648,350
 

F 2 shifts, 1,000 kg/day, 70% capec. use 3,296,700
 

TABLE I-10
 

Suggested Fee Schedules Needed to Cover
 

CPSP Costs
 

% of gross revenues
 
1 plant, type A 0.16
 

1 plant, type B 0.08
 

1 plant, type C 0.06
 

1 plant, type D 0.03
 

1 type A plant & 1 type E plant 0.08
 

1 type B plant & 1 type F plant 0.04
 

1 type C plant & 1 type E plant 0.05
 

1 : .pe D plant & 1 type F plant 0.02
 

type A plant & 1 type C plant 0.05
 

1 type B plant & 1 type D plant 0.02
 

1 type A, 1 type C, & 1 type E plant 0.04
 

1 type B, 1 type D, & 1 type F plant 0.02
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. REGIONAL/COUNTRY/PROCESSING LOCATION ANALYSIS
 

A. 	 Introduction and Objective
 

The purpose of the regionally oriented marketing fr7,
 
CPSP, described in Section I is to improve the a3bl
of the South Pacific countries' coconut industr-i :
gain access to major export markets and compete avainst
 
other producers elsewhere. Coupled with this nc-.eer
 
is the need to ensure that adequate raw materials,
 
processing facilities and, support infrastructure are
 
present to sL.pport this industry. Several South
 
Pacific countries were surveyed to get up-to-date
 
information on the type, quantity, quality, cost, and
 
reliability, of available resources, and the influenze
 
the public sector and coconut related institutions have
 
on the use of these resources.
 

Factors believed to influence the orcfrtable oceration
 
of high value edible coconut product operations were
 
surveyed. For this report edible coconut prcd.cts
 
included cream, milk, skim milk, water, and 12' rat
 
desiccated coconut; but not copra, coconut oil and
 
commodity grade desiccated coconut.
 

B. 	 Methodology
 

Figure II-l contains a map of the region. Thirteen
 
countries listed in Table II-1 were surveyed thrzugn
 
personal visits to the countries. Discussions -,'ith
 
public, institutional and private sector Persons -.
'ere
 
conducted to collect information on the followlng
 
topics:
 

1. 	 Current end use of coconuts in country and
 
for export
 

2. 	 Extent of the resource, the varieties of
 
coconut palm and pest and disease controls
 

3. 	 Support infrastructure including roads,
 
wharves, storage facilities, domestic, and
 
external shipping
 

4. 	 Utility costs, human resources and their
 
geographic availability relative to
 
crop access
 

5. 	 Current and future roles of the producer
 
boards, and other government or quasi
governmental institutions
 

6. 	 Food manufacturing sector's, scope and
 
technology application
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Table I-i
 

SOUTH PACIFIC COUNTRIES SURVEYED
 

Area in 	 Exchange
 
Country Population Sq. Miles Currency 	 Rate (Lcca
 

Currency
 
per .S.
 

American Samoa 38,500 197 US Dollar 102 = PAR 

Cook Islands 13,000 240 NZ Dollar 1.55
 

Fiji 	 700,500 18,272 Fiji Dollar x 1.40
 

French Polynesia 172,800 3,265 Pacific Franc x 1.13
 

Kiribati 	 64,000 690 Aust. Dollar x 1.15
 

N;ew Caledonia 151,300 19,103 Pacific Franc x 1.12
 

Niue Island 2,000 260 NZ Dollar x .55
 

Papua New Guinea 3,320,700 462,243 Kina 	 x 1.25
 

Solomon Islands 272,500 27,556 S.I. Dollar x 1.32
 

Tonga 	 94,400 699 Pa'anga x 1.23
 

Tu.alu 	 8,600 26 Aust. Dollar x 1.15
 

Vanuatu 	 135,600 11,880 Vatu x 1.27
 

Western Samoa 160,000 2,935 Tala 	 '2.02
 

Country Profiles were compiled with supporting resource
 
documents, collected from each country. (Annexes !:-a
 
thru m) Some country profile information was not
 
obtainable due to its proprietary nature. The
 
collected information was felt to be correct and
 
accurate at the time collected, September 198B to
 
January 15, 1989. Investors and others interested Ln
 
using the country profiles for business planning
 
purposes should verify or otherwise update them before
 
any financial/economic analysis or investment decisions
 
are made.
 

The country profiles and sorr' additional data in the
 
supplementary resource documents provided location
specific data for financial/economic analysis. The
 
country profile data were collected and analyzed by
 
team members having extensive knowledge about the South
 
Pacific coconut industry, and relevant public and
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private sector institutions and other issues which
 
could directly or indirectly influence coconut
 
processing profitably.
 

C. RESULTS
 

1. Coconut Supply
 

While nearly every South Pacific country sur.eyed
 
has some coconuts, the quantity, quality, cost,
 
location in-country and competition from existing
 
industrial purchases limit what is available for
 
new coconut processing operations. Table 77-2
 
summarizes, y country, the estimated quantity" of
 
nuts available for edible coconut product
 
processing. Since the quality of available
 
coconuts will vary from country to country these
 
factors are considered in the individual
 
country/processing locacion analysis in section
 
II-E below.
 

2. Existing Coconut Processing Operations
 

Table 11-3 summarizes data from existing coconut
 
food processors having facilities available to
 
produce exportable edible coconut products. At
 
present, the annual available capacity is about
 
1,860:t of canned cream, 550:t of frozen creao and
 
2,000:t of desiccated coconut assuming operat:on
 
on a single shift. Capacity utilization ranges
 
from 0 to 60% or more.
 

Balancing, modernizing, diversifying, and
 
expanding these operations to ensure producticn cf
 
export quality products could increase coconut
 
cream or its output to over 4,000 tcnnes/';ear.
 
This output would only require nuts that are
 
readily available for edible product producticn
 
and not those presently used for copra or
 
dessicated coconut production. If higher prices
 
than those for copra were offered the coconuts
 
supply for edible production could be increased
 
considerably in some locations.
 

3. Countries Surveyed
 

The major factors affecting coconut processing and
 
marketing in each specific country are addressed
 
below. However, the country profiles should be
 
consulted for more in-depth information.
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-------------------------------------------------------------------------------------

-------------------------------------------------------------------------------------
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-------------------------------------------------------------------------------------

Table I1-3
 

Exist ing Regional Coconut Food Processors'
 

Product Troe Estimated tac3:'t,
 

o n:-y Location and use Productionn
 

Caoact' 

C nres/v 

CK ! SLAN. S 	 Cook IsLanas Coconut Cannea Cream 120 25-5
 

Products, Lt. (Consumer)
 

Matavera, Rarotonga
 

Focu Processors of Canned Cream 400 25-50
 
Fi j i, Ltd. (Consumer)
 

Vatunaga, Suva
 

Cnao a :a Promer es , Frozen oulK 500 5.:
 
Ltd. Reprocesstng
 

Taveuni Istand
 

Sortnern Pro'vince
 

S4SANO Government Fo:d Factory Canneodream 150 0
 

ALof (Consumer)
 

Fozen B.t K 50
 

:cmmoo es 2"
 

Nuru A o fa ( 3 tK /C : nsj.
 

-"-', Tonga v Bca'o 2eslcca:ec 2, 


.Et'I SAMOA R. Cook Enterprises Canned cream 100 2-l" 

Api a 

R .V.Mereitn Ltd. Canned cream 460 00 

Api a 

Samoa Tropicat Products Canned cream 600 -

Aci a Syr.o 

Smateds Production On Single S h ft Sas . 

" : Ot inctude copra and co nut oil orocessors. 
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American Samoa
 

American Samoa has the highest regional shipping 
frequency to North America. It also enjoys 
special access to United States markets, and *as 
relatively low utility costs. in addition, the 
territory encourages private investment througqh 
generous incentives and has an established f:,n 
canning industry. If obtaining coconut cream 
supplies from other countries for packarino in 
asceptic form and marketing centra!!'" is feis:ce, 
American Samoa offers some advantages. Hc':ever_'t 
has relatively high labor costs and lacks an 
adequate supply of domestic coconuts for 
processing. 

Cook 	Islands
 

Cook Islands has an existing coconut cream canner',
 
in Rarotonga with good expansion capabilit-, and
 
experienced labor resources. Wage rates are
 
moderately high compared to the regional average.
 
The internal shipping service provides special
 
rates for freighting coconuts from the outer
 
islands of the group and the government is full,'
 
supportive of the industry.
 

Eii
 

Fiji 	has two existing coconut cream factories:
 

1) 	 Food Processors of Fiji has a cannery in the
 
V/atuwaga industrial area close to Suva, the
 
main port.
 

2) 	 Choppalia Properties Ltd. on Taveuni Island
 
is dedicated to frozen bulk coconut cream
 
processing.
 

Fiji is a transport hub for the Pacific and
 
enjoys frequent shipping links with
 
Australia, New Zealand, and the EEC block as
 
well 	as good service to .;orth America. It
 
has an excellent labor force, good utility
 
prices, and relatively well developed
 
infrastructure plus generous incentives for
 
business establishment in the region. Raw
 
material supplies are readily available in
 
key areas.
 

French Polynesia
 

French Polynesia has a large resource of
 
coconuts and strong government support for
 
greater development in the industry.
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Transport cost to the U.S. market would be
 

relatively high as are coconut costs.
 

Kiribati
 

Kiribati has a sufficient supply of raw
 
material and labor for small-scale operations
 
on South Tarawa and at Kirimati Island. The
 
best opportunity for added value there is
 
considered to be in the commercial
 
production of traditional products suzn as
 
toddy and processed toddy products such as
 
syrups and spirits. An industrial complex is
 
planned and the investment incentives are
 
good.
 

New Caledonia
 

The available coconut supply could support a
 
processing plant if price incentives for
 
harvesting are improved. The country has
 
adequate freezer storage and canning
 
facilities, excellent infrastructure and
 
strong association with EEC markets linked
 
with excellent shipping. The administration
 
is supportive of further coconut industry
 
development. It has a strong local market
 
foL specialty coconut products currently
 
served by imports.
 

Niue
 

Niue has a processing facility capable of
 
processing canned and frozen coconut cream.
 
The supply of raw materials is very limited
 
and labor availability is low. The
 
government places a high priority on export
 
income and offers generous industry
 
incentives.
 

papua New Guinea
 

Papua New Guinea has the largest raw material
 
supply in the region and as yet has not
 
ventured into export of processed coconut
 
food products. Canning operations exist for
 
noncoconut products. A mcdern meat canning

plant situated at Madang has excess
 
capacity, and could offer its facilities for
 
coconut processing. Some locations near
 
Madang, Lae and Kieta enjoy good port
 
facilities, infrastructure and utility

advantages. The Government is supportive of
 
the coconut industry and strong investment
 
concessions are available.
 

52 



Solomon Islands
 

The Solomon Islands have two areas of
 
concentrated stands of coconuts:
 

1. 	 Yandina in the Russell islands has some
 
4,000t of copra production on a good
 
road network.
 

2. 	 Guadalcanal has a large raw material
 
s'pply, good infrastructure and a full
 
range of utilities at the Honiara
 
Industrial Estate.
 

The investment packages being prepared
 
by the govtr:nment are very attractive.
 
Wage rates are relatively low and this
 
offers a major advantage for labor
 
intensive coconut processing operations.
 

TonQa
 

Tonga has a new desiccated coconut plant
 
capable of sustaining major production, an
 
oil mill which produces copra cake as a
 
byproduct, and a soap making operation.
 
Moving into coconut cream preparation is an
 
option but existing coconut processing rrms
 
consume much of the raw material supply.
 
Thus, an investment in a new activity nay
 
have to compete with other operations for raw
 
materials.
 

Tonga's Incentive Act has proven a good model
 
in the Pacific. The infrastructure and
 
utilities in the industrial estate at ::uku
 
Alofa are good.
 

Tuvalu
 

Tuvalu has a soap-making plant which uses
 
coconut oil. Specialty products derived from
 
toddy are also being produced. Although the
 
volume of raw material is limited, the
 
coconuts are of high quality. The distance
 
from harvest locations to processing points
 
and the shipping frequencies are limited.
 

Vanuatu
 

Vanuatu has concentrated stands of coconuts
 
on the island of Espirito Santo which has
 
good infrastructure and utilities as well as
 
a freezer storage capacity of approximately
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3000 cubic meters. The country could easily

sustein coconut cream operations. The
 
government offers attractive incentives,
 
including free exemptions.
 

Western Samoa
 

There are two major producers of canned
 
coconut cream in Western Samoa as well as
 
several smaller operations utilizing cream in
 
their products. In addition, there is a
 
major copra mill, and a UHT plant being
 
considered.
 

At Apia, the capital, infrastructure and
 
utilities are good. Since raw material
 
supplies are heavily utilized, strong
 
competition frcm copra and oil processing
 
could occur if existing cream operations or
 
new ventures expand the market for coconuts.
 
Wage rates for unskilled labor are relatively
 
low and good investment incentives are
 
available.
 

4. 	 Public/Institutional Sector Activity
 

There are two South Pacific regional institutions
 
which play a significant role in coordinating the
 
various countries' endeavors in the area of
 
political cooperation, trade, and culture.
 

a. 	 The South Pacific Bureau for Economic
 
Cooperation and Development (SPEC),
 
headquartered in Fiji;
 

b. 	 The South Pacific Commission (SPC),
 
headquartered in New Caledonia.
 

Of these two organizations, SPEC has a
 
mandate to further the develcpment of the
 
coconut industry.
 

Within the countries surveyed various
 
organizations or boards are empowered to
 
coordinate the activities of the coconut
 
industry. These institutions often have wide
 
powers, which can include
 

- Licensing buyers and/or sellers and
 
processors of copra
 

- Setting country prices to producers
 
- Negotiating export pricing, shipping, etc.
 
- Operating and promoting stabilization 

schemes
 
- and Providing other services related to
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coconut production, processing and traoe.
 

Producer boards in many of the countries
 
accept the need to encourage growth and
 
diversification in the coconut industrv.
 
However, lack of opportunity precludes
 
reinvostment in sectors of coconut productzn
 
other than copra or oil milling. in some
 
cases legislation covering the operation of
 
these boards is too restrictive thus not
 
allowing investment in alternative
 
possibilities. Shifts to processing high
 
value edible product may be advantageous C.t
 

the question of markets needs to be nst.eroi
 
before further investment is -ustifieJ.
 

Considerable differences exist betw.een tne
 
producer boards and the processing industry
 
in some countries. In some cases personality
 
clashes occurred as a result of a
 
misunderstanding of mutual roles.
 

The producer boards have a clear mandate from
 
their central governments to protect the
 
interest of the coconut farmers who usually
 
are geared to copra production. As copra
 
prices fluctuate a great deal, the boar-is
 
implement a variety of measures to staoiize
 
pricing structure. Since the main exocrt
 
product is generally copra, some boards
 
intervene in the pricing for raw coconuts
 
sold for edible product production. 7he
 
processing sec-7r sometimes considers this
 
levy unfair ano it increases the cost zo its
 
products. Nevertheless, there are many areas
 
of common interest among producer boards,
 
processors and farmers and many differences
 
are considered to be of a short term nature
 
which must be bridged for the expansion of
 
the industry.
 

5. Social/?olitical Analysis
 

Most of the countries considered in this stud,.
 
belong to the Pacific Forum. There are now
 
thirteen Forum Island Countries. All of these
 
countries are self-governing, although some have a
 
special relationship with a metropolitan country.
 
The main Forum Island countries in ',Ielanesia are
 
Papua New Guinea, Solomon Islands, and Vanuatu.
 

These countries have a Melanesian population, 'with
 
a small admixture of other races. In Papua New
 
Guinea some authorities distinguish the inland
 
Papuan peoples from the coastal Melanesians. In
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all three countries there are large numbers of
 
racial and linguistic subdivisions.
 

The indigenous Fijian people are Melanesian .ith a
 
Polynesian admixture of long standing. They
 
comprise about 45% of the 715,000 population.
 
They are slightly outnumberE<: by people of Indian
 
origin. There are also influential small
 
minorities of Chinese, European and mixed race.
 

The Polynesian islands extend over a wide area cf
 
the South Pacific. The Pacific Forum countries
 
that are now mainly inhabited by Polynesians
 
include: Tonga, The Cook Islands, Niue, Western
 
Samoa, and Tuvalu.
 

Of these countries, Niue and the Cook Islands are
 
self governing countries in free association .itn
 
New Zealand. Their people have New Zealand
 
citizenship.
 

Micronesia comprises most of the island groups in
 
the Central Pacific East of the Philippines,
 
mainly North of the Equator. The Forum island
 
countries of Micronesia include The Federated
 
States of Micronesia, The Marshall Islands, Nauru,
 
and Kiribati.
 

Of these only Kiribati is included in this study.
 

Non-Forum Countries
 

For purposes of this project, three Non-Fcrum
 
countries are also considered. These include N:ew
 
Caledonia, French Polynesia, and American Samoa.
 

Ne Caledonia and French Polynesia are cverseis
 
territories of France and the indigenous people,
 
Melanesian and French in New Caledonia and
 
Polynesian and French in French Polynesia, are
 
French nationals. American Samoa is a self
governing territory of the Un:ted States of
 
America and the indigenous peccle have U.S.
 
nationality.
 

a. Smallness and Fragmentation
 

A common feature of South Pacific countries
 
is their relatively small populations by
 
world standards, ranging from about 3,500,000
 
in Papua New Guinea to 2,000 in Niue. They
 
also share, in different degrees, a
 
remoteness from world markets,and many are
 
fragmented by land and sea barriers that make
 
internal communications and cransport
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difficult.
 

In Melanesia, this physical fragmentat:cn is
 
augmented by political and linguistic
 
fragmentation into literally hundreds of
 
separate tribes with many distinct languages.
 
Pidgin languages form the basis for nat:':na!
 
unity and politics. In Polynesia, and Ln
 
Kiribati, the part of Micronesia with *,-
'h
 
the project is primarily concerned, languaes
 
and customs are much more uniform. Hc.ever, 
these countries are physical!y fragmented
 
into small island populations scattered C'.er
 
vast areas of ocean.
 

b. The Subsistence Sector
 

Another important feature common throughout
 
the region is the prevalence of smallholier
 
self-subsistent agriculture. This is a
 
cultural feature of the greatest social and
 
economic significance for the project. >ost
 
indigenous Pacific Islanders can, and of:en
 
do, produce their own basic food and shelter.
 
Most also participate in the market by
 
producing a surplus for sale, or working
 
for wages, or receiving remittances from
 
family members working elsewhere. Even small -ash
 
sources can greatly increase the standard
 
living.
 

Before European contact the Pacific peccFe
 
supported themselves wholly from their se f
subsistent family and village producton.
 
Moreover, the standard of living achieved
 
was one of primitive affluence, prov!dimn
 
simple but adequate diet and shelter, ith a 
work input that left them ample leisure. in 
those respects they were better off than a 
large part of the world's population. 

This affluent subsistence production still
 
operates, in conjunction with supplementary
 
cash activities, in most of the Pacific
 
Island countries. In smaller island
 
countries and in coastal areas of the larger
 
islands the basis of the coconut
 
industry has grown. There is also an estate
 
component, but the smallholders are by far
 
the greatest source of coconuts and copra for
 
the market.
 

Subsistence sharing of the essentials of
 
living is the foundation of the social system
 
in the rural areas of the South Pacific. It
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provides for all members of the social unit,
 
whether it be the household, the extended
 
family (e.g. the AIGA of Samoa), the clan,
 
o .her kin group, or even the village. It
 
provides a significant degree of political,
 
social, and economic stability at the micro
 
level and a stabilizing influence on national
 
politics and economic situation as well. The
 
flexibility of the system protects against
 
the worst effects of external shocks such as
 
sharp variations in the price of coora or the
 
availability of wage employment, and adverse
 
weather.
 

C. Melanesia Analysis
 

The physical and social conditions of the
 
various countries and their historical
 
heritage affect their political conditions.
 
In Melanesia, tribal and linguistic
 
fragmentation, as well as the physical
 
isolation of many rural groups, iinhibits
 
effective communication between large carts
 
of the population and the centers of
 
government. Education in isolated rural
 
communities is also restricted in scope and
 
quality. Every adult has the right to vote,
 
but most have very limited knowledge of
 
national problems and this lack of knowledge
 
influences the type of person elected to the
 
legislature.
 

Papua New Guinea, which is so much larger in
 
population and area than the other countries
 
of Melanesia, has responded to this problem
 
by setting up regional governments that are
 
delegated many local responsibilities. .he
 
quality of the regional administrations
 
varies considerably end, in some cases, the
 
local bureaucracies are difficult to deal
 
with.
 

At the national level, the Melanesian
 
countries have some able politicians and
 
administrators. This is particularly so in
 
Papua New Guirea where a reservoir of very
 
able and experienced personnel have evolved
 
from the elite who have enjoyed good tertiary
 
education. In the Solomon islands and
 
Vanuatu this resource has been somewhat
 
slower to develop, but is following a similar
 
path. At the lower levels of parliament and
 
public service, in these two countries, there
 
are fewer people who have broad experience.
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In Vanuatu, the political situation is
 
further complicated by the divisive after
effects of competing French and British
 
interests during the Condominium. There "as
 
been no change in government since
 
independence, nine years ago. Serious scl:s
 
have occurred in the ruling party ,,hich nave 
reduced stability.
 

d. Fiji Analysis
 

In Fiji the key political issues are related
 
to the economic situation, but are based zn
 
race. The two main components of the
 
population are the Fijians and the 7ndians.
 

At village level, and in normal civil and
 
economic relations, individual Indians and
 
Fijians generally work well together.
 

The problems arise mainly on the macro
economic level. Fijians have been concerned
 
to see their country's slow economic orcoress
 
since independence, and the European
 
expatriates moving out of many commercial and
 
industrial enterprises, with great benefit tn
 
the Indians but little to the major i v:
 
Fijians.
 

The native Fij:.ans have some justificat::n
 
for their concern. As a race they have naz
 
little experience or training in the
 
complexities of commerce and industry, and
 
apart from a relatively small sector of the
 
Fijian population, are generally less
 
qualified than the Indians to take fu lL cart
 
in the expansion of the advanced sectors Df
 
the economy. This fact is recognized even t,.
 
many Fijians, but that does not make the
 
situation more acceptable. This is the basic
 
reason for the political upsets of the last
 
few years including two non-violent military
 
coups. It will take considerabie time to
 
restructure the country properly to satisf,
 
Fijian aspirations.
 

This imbalance is not due simply to a Fijian
 
lack of inherent ability or even capital, but
 
rather to lack of experience in commercial
 
and industrial ctivities. This in turn
 
results in a lack of capacity to seize even
 
those opportunities that come their way. The
 
casualty rate for Fijians who have tried has
 
been high.
 

The remedy for this problem requires a much
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greater degree of special assistance and
 
encouragement to the Fijians, starting from
 
the basic education they receive in the
 
inferior rural schools most of them must
 
attend, and reaching up through all aspects
 
of economic life. The installation of a few
 
Fijians as directors of large companies ices
 
not get at the root of the problem at al!.
 
In fact there are no quick and easy solutions
 
to the problem, and attempts to take the eas'
 
path have distracted attention from the hard
 
and slow remedies that should have been
 
pursued over the last two decades. Building
 
from the bottom up takes at least a
 
generation to be effective, as the experience
 
of Malaysia has shown. Unfortunately this
 
process has hardly begun.
 

The coconut industry is important in this
 
situation. Most of the coconut producers are
 
Fijians, and although only about 10% of
 
commercial copra has been produced by Fijian
 
smallholders in recent years, a considerabiy
 
larger amount is consumed by producers'
 
households. Any move that will help Fijians
 
to increase their money incomes from coconut
 
production will eventually help provide their
 
children with a little better environment for
 
education, with a little more money for
 
institutional materials and nutritious fcods.
 

Fiji has the institutional and research
 
capacity to support improvement in the
 
coconut industry. The Ministry of
 
Agriculture and Fisheries is reasonably
 
strong organizationally and technically,.
 
There has, however, been a lack of political
 
will to provide and apply the resources
 
necessary.
 

e. Polynesia Analysis
 

Being culturally more homogeneous, the
 
Polynesian peoples way of life incorporates
 
traditional social systems readily with
 
politics at the national level and, generally
 
speaking, the national government and the
 
rural people communicate reasonably well.
 

Each of the Polynesian states has a
 
legislature, but there are considerable
 
differences in their modes of election. ,'iue
 
comprises 14 villages and its legislature is
 
made up of 20 members, 14 elected by the
 
individual villages, and 6 by universal
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suffrage. The Cook Islands' legislature
 
comprises 22 members elected on a system th'at
 
gives each island at least one seat, with
 
more to the more populous islands.
 
Rarotonga, with more than half the total
 
population, has nine seats. In Western Sam.c
 
the "aiga" or extended family Is the basz
 
political, social and economic unit, and =s
 
headed by a minor chief or "matai". 7h,
 

legislature comprises 47 members of *hich 4h
 
are elected by the "matai", and cnl/, 2 t.
 
universal suffrage.
 

In Niue and in the Cook Islands, the
 
difference between the policies of the
 
government and the opposition tend to center
 
more around personalities than around major
 
issues of national development or general
 
policy. In Niue the government has been
 
remarkably,' stable over the last fifteen
 
years. In the Cook Islands, there have been
 
several major changes of government, but the
 
changes have been more in personalities than
 
in the general direction and aims. Somewhat
 
the same tendency is seen in Western Samoa, 
although there economic policies, in 
particular the degree of financial restraint 
necessary have been a major political issue 
during the last two decades. From the oc:mt 
of view of the project, however, there .s 
little cause for concern, as Samoa has a 
strong and reasonably competent Department 
Agriculture. 

There is, however, an exception. In western
 
Samoa the coconut industry has two points zf
 
political sensitivity. One is WSTEC, the
 
government owned corporation that runs the
 
public estates taken over from the Germans
 
after World War I. The other is export
 
marketing, which has been unsatisfactory in
 
the past due to excessive operating costs and
 
inappropriate incentive policies. Changes
 
have been recommended in this field, but man''
 
vested interests have been involved and it is
 
not known how effectively the changes have
 
been implemented.
 

In Tonga the system of government is rather
 
different. The King is the ruling head of
 
state of the Tongan monarchy. There is a
 
legislature which consists of a cabinet of 7
 
ministers appcinted by the King plus the
 
governors of ha'apai and Vava'u (also
 
appointed by the King), seven members elected
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by the 33 nobles of Tonga, and seven members
 
elected by universal suffrage. There is a
 
strong Department of Agriculture, but for
 
policy matters involving major innovations,
 
the support of the King is of great
 
importance.
 

In Tuvalu, there is a legislature of t;..'elve
 
members elected ii; island communities.
 
Tuvalu is too small to operate a major
 
department of agriculture, but it has had
 
some competent advisors. The major
 
institution in the coconut industry is the
 
Tuvalu Copra Cooperative Society which
 
organizes the collection of the copra from
 
the individual islands, markets it, and
 
maintains a reserve fund to even out the
 
effects of fluctuations in the international
 
price of copra. It has been reasonably well
 
managed and successful and has
 
been important to Tuvalu, as copra is its
 
only significant export.
 

f. Micronesia Analysis
 

Kiribati is the only Micronesian country
 
specified in the project guidelines.
 
Kiribati is a Republic. There is a
 
legislature of thirty-six members, one of
 
whom is elected nationally as President fro
 
three or four candidates nominated by the
 
elected members. The President appoints his
 
own cabinet from among the elected members.
 
The President is the head of the government
 
in a real sense so long as he retains the
 
confidence of the legislature.
 

The inhabited islands of Kiribati are very
 
widely scattered over vast areas of the
 
Pacific Ocean. Island councils with
 
considerable local authority are established
 
on all inhabited islands. The copra inuustry
 
is long established, and most palms are in
 
small stands scattered among the small islets
 
of the atolls, some of which are difficult tc
 
access from centers of population. The
 
industry consists for the most part of very
 
small holdings scattered throughout the
 
country, and is served by a copra society which
 
markets the product and maintains a price
equalizing reserve. The government activel',
 
pursues a coconut replanting program, and
 
manages the large plantations in Fanning and
 
Washington Islands, but a resettlement
 
program from the Gilbert group to these
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islands is now in progress and subdivisi-,n ;s
 

likely to proceed.
 

g. Non-Forum Countries Analysis
 

New Caledonia is prosperous, though income is
 
distributed very unevenly. It is beset
 
some serious political problems which Led to
 
considerable disorder in recent years.
 
problems may recur, and external pressures in
 
support of self-government continue. 7he
 
current French government has Intrzduced
 
measures leading to possible independence in
 
ten years. The economy is no longer tase4
 
on agriculture, but on French operated 7ining
 

and French government subsidies. The cocznut
 
industry is mainly based on production 4n,e
 
indigenous areas of the country, particular-,'
 
the islands to the East of the mainland, ::
 
has been declining for many years due to :ne
 
relatively lower returns compared with oth.er
 
parts of the economy -- despite subsidizat:n
 
of copra prices to as much as twice world
 
lvels.
 

French Polynesia is presently very
 
prosperous, but this prosperity depends
 
almost entirely upon financial inflows
 
connected with French nuclear testing, and :n
 
French government subsidies.
 

While there are strong demands for polit:ical
 
autonomy, which have been resisted by the
 
French government, the situation is rather
 
different from that in New Caledonia. in ::e'..
 
Caledonia the indigenous Kanaks are a
 
minority in their own country where as in
 
French Polynesia 75% of the population are
 
Polynesians. Removal of French nuclear
 
operations would leave the French with very
 
little material interest in the territory and
 
their incentive for heavy financ al support
 
would be greatly diminished. Discontinuation
 
of that support would be catastrophic for the
 
economy, leaving it with little besides. a
 
small tourist industry and the export of
 
coconut products as a source of foreign
 
income. It appears that most of the
 
population appreciate this fact and is
 
reluctant to endanger their prosperity.
 

American Samoa is also relatively prosperous
 
as a result of significant U.S. Government
 
assistance. It has the largest tuna
 
canneries in the South Pacific. American
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Samoa's favorable relations with the U.S.
 

permits it to be substantially self-governed.
 
This helps assure a stable political base for
 
the foreseeable future. The vast majority of
 
American Samoans strongly desire to maintain
 
U.S. Terrritorial status.
 

h. The Pacific Coconut Industry
 

The coconut industry of the South Pacific
 
operates in two main modes. The Traditional
 
Mode has a primary aim of directly meeting
 
the consumption needs of the producer's
 
family. The Estate Mode, has a primarily
 
commercial aim. In the Pacific, the
 
production of coconut products in the
 
Traditional mode is of vital importance
 
because of its contribution to the_
 
subsistence requirements of the majority of
 
the population, and also because it has been
 
the greatest source of raw materials for
 
coconut product exports. It is therefore of
 
exceptional importance politically, socially,
 
and economically
 

The coconut palm provides the nonmonetary
 
economy, and thus the majority of the Pacific
 
population, with a large part of its basic
 
requirements. The coconut meat is a staple
 
food, and a source of vitamin E. The milk
 
provides drink. The fresh toddy is an source
 
of vitamin C. The shell provides utensils
 
and fuel and the husk fuel and twine. The
 
leaves provide baskets and the sides and
 
roofing of dwellings. The tree trunk
 
provides hard and durable wood for many
 
purposes. The coconut palm makes a very'
 
large and relatively non-seasonal
 
contribution to the livelihood of the coastal
 
and island villages where the majority of the
 
indigenous people live.
 

Even in the atoll countries, where land tends
 
to be scarce and of low fertility, and -.here
 
root crops are difficult to grow, the coconut
 
palm, together with ocean products, makes
 
possible a reasonably adequate level of
 
living, considerably above that found in 7any
 
parts of Asia and Africa. As a main staple
 
food, and a main source of cash income the
 
coconut palm is of immense importance and
 
in the South Pacific.
 

However, although nutritionally adequate,
 
subsistence diet terds to be monotonous,
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because the range of products theyi can
 
produce is very limited. For people so
 
supplied with the essentials of life, quite
 
modest supplementation from the cash eccnny
 
can greatly enhance their standard of i.'ooil
 
and diversify the diets.
 

For nearly 100 years after a market for cc-a
 
developed in the Pacific, a combination cf
 
subsistence and cash economies worked quite
 
well. However, since World War II, !he
 
incentive for traditional producers to cr..
 
copra on this basis has been eroded by a
 
number cf fact-5rs.
 

First, there has been a long term decline in
 
the price of copra relative to other qocds.
 
thus reducing the earnings of traditlond7
 
producers for a given level of effort.
 

Second, a market for labor has developed a;.:a.
 
from the traditional subsistence areas,
 
drawing off labor from the subsistence
 
producing units into wage labor on mines,
 
estates, urban employment or through
 
emigration. As the people so drawn off .ere
 
mainly active young adults, the reduction in
 
the effective labor force of the subsistence
 
units was greater than the reduction in tne
 
consumption requirements. This increase.4
 
opportunity cost of the labor available f=r
 
copra making.
 

Third, in many Pacific countries, large
 
inflows of international aid offered
 
employment at prices above the natural
 
market.
 

Fourth, wage earners who have left the
 
subsistence sector have sent remittances back
 
to their families. This alternative source
 
of cash income has reduced the incentive
 
offered by the low returns from copra 7aking.
 

Copra production by the traditional
 
subsistence sector is also affected by a
 
number of short-term variables, especially
 
weather and fluctuations in world demand.
 

Drought in particular, and to a lesser
 
extent, cyclonic winds, can greatly reduce
 
the yield of the coconut palm. This
 
reduction in yield may severely cut the
 
surplus of nuts available after basic
 
consumption needs have been met. In many
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Pacific societies, and particularly in the
 
outer islands of atoll countries such as
 
Tuvalu, consumption needs are given priority,
 
and copra production will diminish, or e.'en
 
cease.
 

The price of copra on the international
 
market is subject to wide fluctuations. in
 
periods of low prices, the return to copra
 
producers after deducting freight charges may

be unacceptably low. Since freight and
 
handling costs tend to vary less than the
 
international price, so that the returns to
 
the producer, especially in remote areas, are
 
adversely affected. The effects of a fall in
 
price are therefore exaggerated, and even
 
when there is a substantial surplus of
 
available coconuts, a low price can make it
 
not worthwhile to collect coconuts from the
 
more distant islets. At even lower prices
 
the effort of p 'ocessing nuts into copra is no
 
longer justified, and production will cease.
 

These factors cause the output of copra from
 
the traditional subsistence producers to vary
 
greatly. As an example, Tuvalu is heavily
 
dependent on copra as a major export,
 
especially as a source of cash income for its
 
outer island population. Between 1982 and
 
1984, Tuvalu's total foreign earnings from
 
copra varied from SA 17,000 to $A 343,000.
 
This occurred despite the fact that
 
all Tuvalu copra is marketed by the Tuvalu
 
Copra Cooperative Society. This society has
 
built up reserves which are used to subsidize
 
to some extent the price received by outer
 
island producers in periods of low prices.
 

In summary, a large share of coconut products
 
coming onto the market in the Pacific
 
originates in the mixed subsistence/cash or
 
traditional mode of production, where
 
household subsistence needs are of special
 
importance. The production of a surplus for
 
sale depends heavily on the return per unit
 
of effort, and thus on price. However,
 
alternative sources of cash with a higher
 
return per unit of effort, or with other
 
advantages sL -h as access to easier urban
 
living, can do much to undermine the price
 
effect -- as experience in New Caledonia has
 
shown. To the extent that the project can
 
increase the farm gate price of coconut
 
products per unit of effort, it will benefit
 
the indigenous people in the low income
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group. The long term trends in supply may be
 
affected significantly nevertheless by the
 
socio-economic changes taking place.
 

6. 	 Environmental Impact
 

If higher coconut prices resulting from greater

domestic processing stimulate an expansion cf the
 
area of coconut trees or a replanting of senescent
 
stands there could be positive environmental
 
impact on watershed managemert, prevention cf szi
 
erosion and carbon .ixation. The processing of
 
coco"ut products, like many other food processing
 
operations can have both positive and negative
 
influences on the environment. The following
 
measures are proposed to maintain or improve the
 
enviroiment at the processing site as well as at
 
the farm site.
 

a. 	 Husks - In most cases coconuts will be husked
 
at the harvesting site to reduce transport
 
cost and effort before moving them to
 
collection and processing sites. The husks
 
will be left behind to provide compost, hold
 
soil water, reduce erosion and return plant
 
nutrients such as potassium to the soil.
 
Some husks tay also be used as a fuel for
 
domestic cooking and other uses.
 

b. Shells - These will be used as fueled in tre
 
processing plants to provide steam, hot .ter
 
and possibly electricity through cogeneraticn
 
plants. Surplus shells will be sold to
 
charcoal producers or directly to households
 
for fuel. The ash will be returned to the
 
soil to replenish minerals usable by plants,
 
thus reducing needs for imported fertilizers.
 

c. 	 Coconut Water - An esti: ted 200 liters of
 
coconut water will be produced from every
 
1000 nuts processed. Usually this is
 
discharged into municipal sewer systems or
 
streams/rivers near processing facilities and
 
increases the biochemical oxygen demand by 40
 
g/liter. An alternative to disposal could be
 
developed for profitable use of this product.
 
Several products for local or export use w:ill
 
be explored by CP'P in an effort to convert
 
this waste from a potential pollutant to a
 
usable, profit contributing resource.
 

d. 	 Solid Food ProcessinQ Wastes - Parings and 
will initially be sold to copra processors 
and pressings for animal feed. More 
profitable uses will be explorec by CPSP. 
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e. 	 Processing Plant Working Environment - A 
prime objective of CPSP, and the processors 
it provides marketing services to, is to 
market high quality products. An important
 
way to accomplish this is to instill in the
 
staff a sense of pride in their work and work
 
environment. Management must provide
 
adequate staff training, equipment, and
 
facilities to keep liquid and solid food and
 
packaging wastes to a minimum. Incentives
 
will be given to staff to encourage low
 
wastage. The housekeeping in and outside the
 
plant must be designed to allow easy cleaning
 
of the entire premises to prevent insects,
 
rodents, and bad odors from developing.
 

The section on by-product utilizaticn should
 
be consulted for further discussion on uses
 
of husks, shells , water, and solid wastes.
 

By-Product Utilization
 

To increase financial returns for coconut farmers
 
and processing operations it is important to make
 
use of as many parts of the coconut plant and the
 
nuts 	as possible. Coconut palm by-products
 
available in large quantitios offer good
 
opportunities for reducin osts or generating
 
revenues. Possibilities Zor local or export
 
include:
 

a. 	 Husks: Excess husks available at the
 
processing plant site will possibly be used
 
as a fuel. Approximately 420 kilograms of
 
husks will be available for every 1000 nuts
 
processed. This could supply 5840 mJ/or 1323
 
kg of steam energy assuming 13.9 mJ per kg of
 
husks at 15% moisture or 3.15 kg of steam per
 
kg of husk. A 68,000 nut per day operation
 
estimated to be a minimum financial/economic
 
capacity for the technology chosen, would
 
have available 89,000 kg of steam energy or
 
which could meet 208% of plant heating fuel
 
needs. (See Annex IV).
 

Processing of coir for export does not appear
 
to be feasible as India and Sri Lanka
 
dominate that industry with a variety of
 
products such as mats, and 2 ropes and have
 
the proprietary technologies and economies of
 
scale which presently preclude many South
 
Pacific opportunities. An operation in Papua
 
New Guinea, has very good facilities for
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producing large matting from coir for soil
 
erosion control and landscaping. This
 
product may offer marketing possibilities
 
that 	will be explored by CPSP. If sufficient
 
markets are located, the technology could be
 
sold 	or licensed to the private sector in
 
other South Pacific countries if the Papua
 
New Guinea operation cannot meet market
 
demand.
 

b. 	 Shells: There will be even larger
 
quantities of coconut shells than husks
 
available at processing plants. Shells 3nd
 
husks have about the same heat value if th,
 
contain the same percent of moisture. Shells
 
are easier to ignite and burn and produce less
 
ash and corrosive gases than husks. Shells
 
therefore will be considered as a boiler fuel
 
to produce heat energy and possibly power a
 
steam turbine for cogeneraticn of
 
electricity.
 

Since the recommended coconut processing
 
facilities -will operate 2 snifts per day,
 
electrical power could be sold to the
 
national electrical grid or industrial users.
 
This would help reduce foreign exchange costs
 
for imported fuel to operate electrical power
 
plants.
 

Excess shells could also be sold as fuel for
 
domestic home use or for charcoal production
 
for domestic use. The exportation of
 
charcoal to activated charcoal manufacturers
 
will 	be explored by CPSP. Production of
 
activated charcoal requires a large
 
investment (2.5 to 3.2 million U.S.dollars)
 
and a large quantity of shells to justify the
 
operation.
 

Other uses of coconut shell to produce shell
 
flour, bowls and, souvenirs do not utilize large
 
quantities of shell and face competition
 
from 	other raw materials and countries having
 
established markets for these products.
 
Thus, there are limited market-rig
 
possibilities compared to possible savings in
 
using shells for fuel.
 

c. 	 Oil: If coconut skim milk is produced a
 
market must be found for the by-product
 
virgin oil. The opposite situation is also
 
true. Some markets, for a premium quality
 
oil with good flavor and aroma have been
 
identified. These markets will be explored
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by CPSP to more clearly define the type
 
product needed and its possible selling price
 
and quantities desired. In the meantime the
 
oil will be sold to coconut oil processors
 
for export and/or domestic markets. Coconut
 
skim milk production may not be economical
 
without virgin oil being sold at a price
 
higher than ordinary refined, bleached and
 
deodorized oil from the copra process.
 

Some applied research has been done on using
 
coconut oil as a partial or complete
 
substitute for diesel fuel. Coconut oil has
 
a combustion value of 3,718 kJ per kg, which
 
is about 15% less than diesel oil. As much
 
as 30% coconut oil has been blended with
 
diesel as a car and truck fuel. Total direct
 
replacement is not feasible as coconut oil
 
solidifies at 22-23 0C.
 

Alternatively production of methylesters by
 
combining coconut oil with methanol and
 
sodium hydroxide and separating out glycercl
 
has shown some pilot scale promise in the
 
Philippines but it has not been shown to be
 
ccramercially viable yet. Both of these
 
potential vehicle fuel sources will be
 
explored by CPSP.
 

d. 	 Pressed or Expelled Residue: This by-product
 
consists of slight off white to white fibrous
 
dry material remaining after the cream has
 
been pressed and the material dried. its fat
 
content depends on the amount of partial
 
reduction done to the fresh meat before
 
extraction, the pressure used to extract the
 
cream and use of water to wash out additional
 
cream. The percent fat can range between 35
 
to 40% and since it is lower in fit than
 
desiccated coconut, it could be utilized in
 
specialized low fat applications. Initiall';
 
this product will be sold to copra mills for
 
oil production or as animal feed. CPSP r<ill
 
explore more profitable uses such as a cake
 
toppinq. meat extender, and as a partial
 
wheat flour replacement in bakery goods.
 
Some markets already utilize this low-fac
 
desiccated meal, but these markets neei to be
 
expanded and additional uses found.
 

e. 	 Trunk Wood: In the South Pacific there are
 
large numbers of unproductive senescent
 
coconut trees. The trunk in some Souch
 
Pacifi. countries is cut into timber for
 
building and other domestic cor:truction
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purposes. While local use should still be
 
encouraged, CPSP will explore export markets 

flooring and furniture. Marketing may be a 

-zr
 

major obstacle for trunk wood as it is 3 
relatively new commercial product and nnt 
fully accepted by some users. 

Only about 20% of a coconut trunk is suitable
 
for sawing into timber leaving the remaining

available for fuel, either as a direct fel
 
or converted to charcoal. Transportat:cn cf
 
coconut wood could be a major obstacle ::
 
its use as a fuel unless more profitacLe ,ses
 
can be found for the usable lumber in the
 
trunk.
 

f. 	 New Additional Product Concepts: The ato%.'e
 
planned by-product uses should be a pr4-ar'

focus for by-product utilization. Other
 
products which could be explored from the
 
marketing and technical/-roduction aspects

will need more in-depth research and
 
development. These products, listed in Table
 
11-4 and described in Annex V are felt
 
to offer good opportunities for making

alternative use of coconut by-products to
 
meet local and/or export market demand.
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TABLE 1H '4
 

4EW/ADDITIO4L PRODUCT CONCEPTS
 

BY-PRODUCT PRODUCT DERIVED
 

Coconut water vinegar 

Nata de coco 

Beverage - Non Carbonated 

Carbonated 

Single CelI Protein 
for animaI feeds 

Concentrated - for food
 

or fermentation substitute uses
 

9xoelled or Pressed Meat extender 

Res1cue Par:ial replacer for . heat 

ftojr in bakery goods
 

Processed legume extender
 

Palm oearts Canned or dried
 

oconut Sao or Toady ALcool Beverage 

* Lamoanog
 

T Tuba 

Sy rup 

Coconut 41IK Cheese
 
rogurt
 

Jams/Spreads
 

:oconu: Skim Milk Coconut money
 

Coconut flavored oil
 

for cosmetic and suntan oiock
 

p, OductS 

-unK Strip Flooring
 

B ,ck Flooring (aroue: ) 

Furniture
 

Sliced Veneer
 

Particle Board
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. Local Markets
 

Except for Papua New Guinea and Fiji, the
 
population of the countries surveyed does not
 
justify the capital investment required to
 
establish a processing operation solely for the
 
home market. The volume of imports of processed
 
cream in these countries is small, except for
 
Papua N;ew Guinea.
 

Most of the imported coconut cream is packed in
 
cans of 300 or 400 ml and imported from Thailand,
 
the Philippines, and Malaysia. Generally the
 
products are of a diluted cream nature having a
 
fat content below 14%. Thirty percent of these
 
imported products are labeled cocomilk and :he
 
remaining 70%, coconut cream. There is no
 
industry standard at present for coconut cream and
 
milk. In the South Pacific consumer interest is
 
high for a coconut cream with a minimum fat
 
content of at lease 18% and an average of 20-24%.
 

There was no evidence of intra-regional trade in
 
coconut milk or cream for retail markets. Fiji
 
has ordered some canned coconut cream from Western
 
Samoa during periods of local shortages.
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Coconut cream, considered here an a core product, has a
 
wide range of uses and is currently sold in frozen and
 
canned forms. With some additional pieces of
 
equipment, a coconut cream plant could produce ctter
 
products such as a coconut skim milk and virgin coccnut
 
oil, depending on the market.
 

Three types of processing-packaging technologies
 
analyzed to produce exportable quality products rhch
 
market research identified included.
 

o 	 Canned products are hot filled, sealed and retort
 
heat-processed. This market is the export retail
 
trade, especiall.y ethnic and health food markets.
 
This type processing is presently done by se'.'erai
 
South Pacific coconut cream processors for export,
 
is well known by the coconut industry and
 
therefore is not discussed in this analysis.
 

o 	 Ultra High Temperature (UHT) processed product in
 
semi-rigid laminated 200, 250, 500 or 1,000 ml
 
packs is to be targeted for the retail market.
 
(UHT processing is the process where the product
 
and the package are sterilized in separate
 
processes and the sterile products filled into the
 
sterile container.) No South Pacific coconut
 
processors are presently using such a technology
 
on coconut products but some dairy or fruit 3uice
 
operations presently having UHT processing
 
equipment could be converted if market demand
 
warrants. These retail boxes offer lower
 
packaging and transport costs than canned
 
products. See Annex IV.
 

a UHT processed product in flexible laminated bags 
in 5, 25, 200, and 1,000 liter packs is to be 
marketed to the industrial market. Similar heat 
processing is used with this technology as with 
retail UHT processed products, but the heat 
processed product is aseptically filled in the 
bags and sealed, shipped and stored in rigid 
cardboard or plyboard boxes and/or fiber or st" 
drums. No South Pacific food processing 
operations are using this technology now. it Is, 
however, beginning to be used by several North 
American, European, Asian and South American food 
ingredient manufacturers who want to reduce 
packaging and transport costs and provide more 
convenience to industrial users of these bulk
packaged products. An example would be 
aseptically bulk packed pineapple juice imported 
as an ingredient for pina colada mixes which are 
blended, bottled, and marketed in North America. 
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A dc:cription of processing methods and facilities
 
and the quality assurance program applicable to
 
all these products follows:
 

1. 	 Coconut Cream
 

In the South Pacific region, coconut cream is
 
presently produced commercially in Western
 
Samoa, the Ccok Islands and Fiji. The
 
current canning method, however, involves the
 
use of a batch pasteurizing and subsequent
 
retort heating which subjects the delicate
 
coconut cream to high temperatures for an
 
extended period of time. As a result, the
 
product is of uneven quality and has lost
 
some flavor and aroma. In order to expand
 
the market for coconut cream and other high
valued products, the quality will need to be
 
improved. The key to the production of high
quality coconut cream is the use of a
 
continuous pasteurizer followed by continuous
 
sterilizing and aseptic packaging coupled to
 
an aseptic filling unit. With this system,

pasteurization is accomplished b subjecting
 
the cream to a temperature of 72 C for not
 
more than 2 minutes inactivating most of the
 
spoilage and food poisoning organisms.
 
Sterilization is done by subjectino the cream
 
to 140 0C for four seconds thereby killing all
 
organisms. This method can be highly
 
successful if utmost care is practiced to
 
make the whole plant sanitary.
 

a. 	 Process Flow: The recommended process
 
flow for the production of coconut cream
 
is shown in figure II-l. This process
 
starts with inspection and grading of
 
incoming coconuts where immature, over
mature, and cracked coconuts are
 
rejected and returned to the supplier.
 
From the inspection and storage area,
 
the coconuts are sent to the opening
 
section where the shells are removed
 
using a hand tool. With practice, the
 
coconut shell could be removed without
 
breaking the meat. Breaking some of
 
the meat is difficult to avcid in
 
shelling, but this makes the subsequent

paring step difficult. The testa (the
 
brown layer between the shell and w¢hite
 
meat) is then pared off with a paring
 
tool, taking care not to break the meat.
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OEHUSKED NUTS
 

SHELL SHELLING 

PARINGS PARING 

WASHING NUT OPENING 

COCONUT WATER DECAPPING 
WATER 

WASHING 4 

GRINDING 

MILK 
WE EXTRACT ION 

AESICR4 -PRESSING 
RESIDUE 

FILTERIN( 

PASTEURIZING 

HOMOGENIZING 

ASEPTIC 
PROCESSES 

COOLING 

ASEPTIC 
FILLING 

I7 

- isuiF li-1. Process flow for coconut cream productlon. 



The pared meat is then moved to a
 
decapping machine where it is cut into
 
smaller pieces and the coconut water is
 
remov d. 

After the coconut opening stage, the
 
pieces of pared meat are moved to the
 
cream extraction stage. This stage
 
consists of comminuting the pared meat,
 
pressing it :c extr.ct Vhe cream and
 
filtering to rc,aove solid particles.
 
The 	 machine used for comminuting is
 
similar to the one used in the
 
desiccated coconut manufacture. The
 
press or extractor is a continuous flow
 
machine such as the Kraus-Maffie or the
 
Rietz S-press. The resulting coconut
 
cream may have a fat content of up to
 
38%, but is usuailly diluted ,itb water
 
to meet market specifications.
 

The extracted cream is then pumped to
 
the pasteurizing stage where it is
 
preheated and the solid particles
 
separated through a centrifugal screen.
 
Pasteurization is done in a plate heat
 
e:xchanger. Then, tne cream is sterilized
 
through steam injection, cooled and
 
pumped to a ho.ding tank. The
 
sterilized cream is then packaged in
 
aseptic boxes for the retail market cr
 
aseptic plastic bags for the bulk,
 
industrial market.
 

The by-products are dried parings and
 
coconut flakes, or low-fat desiccated
 
coconut (DCM) with a fat content of 35
40%. The coconut shells are ased to
 
fire boilers for generation of power and
 
process heat.
 

b. 	 General Functional avout: The general 
functional layout Uf the processing 
plants proposed f,.r size A plants (2,500 
liters of coconut cream per hour) is 
shown in Figure II-2. The layout for 
smaller size B pla;t (1,000 liters/hour) 
is the same, except for the size of the 
building and equipment (listed in Table 
Il--6) . 

The building plan is divided into the
 
following secti)ns: nut storage, nut
 
opening, washing, grinding and
 
blanching, drying, screening/packing,
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Table 11-6. Major Equipment Shown in Functional Lay-Out For A
 
Coconut Cream Operation.
 

1. Toledo Truck Scale, 50-ton
 
2. Nut unloading cleated belt conv.
 
3. Nut counting chain-type conveyer
 
4. Nut cross belt conveyer
 
5. Checkered ms plate platform
 
6. Nut distribution belt conveyer
 
7. Shellers and parers bin-120 boxes-30 boxes/line
 
8. Pared meat belt conveyer
 
9. DD decapping machine
 
10. Pared meat cross collecting cony.
 
11. SS inclined washing screw cony.
 
12. Inspection belt conveyer
 
13. SS surge screw conveyer
 
14. SS dewatering incline screw conv.
 
15. Concrete mezzanine floor
 
16. DCN convertible grinder - 3 units.
 
17. DCN grinder discharge SS screw cony.
 
18. SS screw conveyer to screw press
 
19. SS feedscrew cony. to blancher
 
20. SS tabular-type screw blancher
 
21. DCN dryer - 2500 LVS/hr. cap. - output
 
22. Dryer discharge SS screw conv.
 
23. SS tubular-type inclined feedscrew conveyer to screener
 
24. DCN screener, 5 screens
 
25. Screening platform
 
26. SS DCN cars
 
27. Vibrox packing equipment
 
28. a) Toledo Check Weigher
 

b) Sentinel Heat Sealer
 
c) Sewing Machine
 

29. DCN bag flatener
 
30. Inclined cleated belt cony. (shell)
 
31. Overhead shell belt conv.
 
32. Inclined parings belt cony.
 
33. Overhead parings belt. conv.
 
34. MS. hammermill
 
35. Inclined parings belt cony.
 
3:. By-product dryer
 
37. Water elevated tank
 
38. Chlorination room
 
29. SS rotary screen drum for solids recovery
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finished goods storage and laboratory.
 
Also shown in the general layout is the
 
location of the powerhouse, parings
 
dryer, water tank and wastewater
 
collection systems.
 

The general lay-out provides ample space
 
for good ventilation and sunlight to
 
eliminate breeding grounds for rodents,
 
insects and microorganisms. For the
 
larger plant, 3 hectares (ha) is
 
required for the plant site and 2 ha for
 
the waste water treatment lagoons, which
 
should be located about 100 meters away
 
from the plant. For the smaller plant,
 
2 ha is required for the plant site and
 
1 ha for the wastewater treatment
 
lagoons.
 

c. Material Balance
 

Daily coconut requirement: For a size A
 
plant producing 40,000 kg of coconut
 
cream (22.5% fat) per day in two shifts,
 
about 169,500 coconuts are required
 
daily. A size B plant producing 16,000
 
kg of this coconut cream would require
 
67,800 coconuts. Figure 11-3 shows
 
the general material balance for cream
 
production per 1,000 coconuts processed.
 
Table 11-7 shows the specific material
 
balance for the two sizes of plants
 
analyzed.
 

Table 11-7. Material Balance for Coconut Cream (22.5% fat)
 
Production for 2,500 liters/hr and 1,000 liter,'hr
 
(2 shifts).
 

Plant A Plant B
 
(2,500 liters/hour) (1,000 liter,/hour)
 

:uts 169,500 67,300
 

Cream, liters 40,000 16,000
 

Parings (5% "C), kg 4,400 1,700
 

.Low-fat DCN (3% MC), kg 12,500 5,000
 

Shells, kg 30,500 12,200
 

Water, kg 33,900 13,600
 

81
 



lF
 

4 __--__ _.__ ;, 

jrv++ ,++ ,+ ++"f+ : >+ + +'i+f+ +ines+++ ,+++++., 

lz a ' reMet 
6 4-kw .0K+}ka 4F()'1 kw i, ..... ++++ 

, I , ,+ + ++4.i ' ' r.+n, ? 

r+i+ : +++, + ++ +zk 
AA 

r7A:........... +, +) + Mp . 4'P'';+ ,:' 4=
4 t4 + + ..,.-.*,-,-, 

I]+;+' +++Ti+++t;i+ ++ 

NO.'++++++ 

4'+#V., ? + I+ T I++::'+ 

-m + 



Rejects: It is estimated that 12% of
 
the coconuts will be rejected as
 
unsuitable at the nut receiving area
 
because they are cracked, immature, or
 
over-mature. The Philippine experience

shows a 5-10% rate of rejection, but it
 
may be higher in the South Pacific -.here
 
coconuts are mainly harvested after they'
 
fall naturally from the trees. The
 
rejected coconuts are not purchased and
 
are returned to their suppliers.
 

Shell: Assuming an average coconut hiad
 
a shell weight of 180 grams (g), size A
 
plants would yield 34,300 kg of coconut
 
shells, compared to 13,700 kg at size B
 
plants. All of the shells will be used
 
to fire the boilers for power and
 
process heat generation.
 

Parings: The fresh parings, removed
 
from the meat, constitute about 15% of
 
the weight of the whole meat. The
 
Philippine standard is 13%, but because
 
of the inexperience of the South Pacific
 
workers in paring work, a 15% loss is a
 
more conservative estimate. In size A
 
plants, two shifts would produce about
 
9,300 kg of fresh parings at full
 
capacity. When dried to a 5% moisture
 
content this will yield 4,900 kg of
 
parings. A plant of size B would yield
 
1,950 kg of dried parings.
 

Coconut Water: Daily production of
 
coconut w'.ter would be around 38,100 1
 
and 15,200 1, respectively for the two
 
sizes of plants operating at full
 
capacity. The coconut water is passed

through an oil and sludge separator to
 
remove suspended oil (about 0.2%) and
 
solid particles such as shells and meat.
 
Some of the water will be diverted to
 
neighboring farms as irrigation water
 
and the rest will be pumped to a
 
fermentation lagoon.
 

Coconut Cream: In a continuous presser,
 
about 140 kg of whole cream (38% fat
 
without added water) can be produced
 
from 280 kg of pared meat. About 96 kg
 
of water is added to 140 kg of whole
 
cream to produce 236 kg of cream with a
 
fat content of 22.5%. Since 1,000
 
coconuts of average size are needed to
 

83
 



produce 140 kg of whole cream, each nut
 
will yield 0.24 1 of cream with 22.5%
 
fat.
 

Coconut Residue or Low Fat Desiccated
 
Coconut (DCN): The total fresh coconut
 
residue that will be produced in the
 
larger plant is 26,700 kg, which yields

14,000 kg of dried material per day at
 
a 5% 	moisture content, the smaller plant
 
can produce 3,600 kg of dried residue
 
per day.
 

d. 	 Equipment List: The equipment needed
 
for a coconut cream plant capable of
 
producing cream and low-fat DCN is
 
summarized in Table 11-8. See Annex
 
for names of some possible suppliers and
 
other equipment descriptions.
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Table 11-8. Equipment for the Production of Coconut Cream
 
and Low-Fat Desiccated Coconut.
 

Nut opening Area
 

I - Nut counting conveyer, 3hp gear motor, 30 rpm
 
1 - Nut distributions conveyor, 2hp gear motor, 30 rpm
 
4 - Nut cross belt conveyor, 2hp gear motor, 30 rpm
 
4 - Shell parings and line, 25 bins per line
 
4 - Pared meat belt conveyor, 2hp gear motor, 30 rpm
 

Washing and Inspector Area
 

I - Pared meat cross conveyor, 2hp gear motor, 30 rpm
 
4 - Decapping machines, 1 hp gear motor, 30 rpm
 
I - Surge screw conveyor, 5hp variable speed gear motor
 
I - Screw washing conveyor, 2hp gear motor, 30 rpm
 
I - Dewatering screw ccnveyor, 2hp gear motor, 30-40 rpm
 

Grinding Blanching Area Pressing Area
 

1 - DCN grinder feed belt cony, 2 hp gear motor, 30-40 rpm
 
6 - DCN grinders, 20 hp AC motor and 1 hp gear motor
 
2 - Screw pressers, 25 hp and 2 hp
 
2 - Vibrating screen
 
2 - DCN grinder discharge screw conveyor, 1 hp gear motor
 
2 - Tubular-type screw blancher w/ steam locking device, 5 hp
 

gear motor, vari-speed, 0-60 rpm.
 

Drying Area
 

2 - DCX! dryer, 1,100 kg/hr, hp 
2 - DCN dryer discharge screw conveyor, 0.5 hp gear motor, 20 

rpm 
2 - Tubular type collapsible bottom feedscrew conveyor 

Screening and Packing Area
 

2 - Grading Machine
 
2 - Vobrox packing equipment with Automatic weighing system
 
2 - DCN bag flattener
 
2 - DCN bag sewing machine
 
2 - DCN bag poly-heat sealer
 
2 - DCN bag check weigh
 

Cream Processing and Packaging
 

I - Aseptic processing system
 
I - Homogenizer
 
1 - FDA standard extra (Required for steam injection and
 

required to meet U.S. Food & Drug regulatiors)
 
I - Clean-in-place system
 
1 - Aseptic tank, 4,000 liters
 
I - Aseptic filling systems
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Nut Processing/Storage Area
 

1 - Truck scale
 
1 - Payloader
 

Water Supply
 

1 - Water tank (10,000 gal)
 
1 - Water treatment system
 

Power Houe
 

1 - Boiler, 500 hp
 
1 - Generator set, 100 KVA
 

Waste - Water Treatment
 

1 - Oil and sludge separator
 
1 - Fermentation lagoon
 

Quality Assurance Support Facilities and Laboratory Equipment

1 - Instrumentation and apparatus for chemical testing
 
(moisture, fat, protein, free fatty acid and pH)
 

1 - Instrumentation and apparatus for physical testing
 
(color, particle size, viscosity)
 

1 - Instrumentation, equipment, and media for microbiological
 
testing (standard plate count, yeast, mold,
 
staphylococcus, caliform, salmonella)
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e. 	 Electricity: Utility, water, stea2.
 
The total rating of the larger plant is
 
404 horsepower. With a load factor of
 
0.8, 	the total load is 404 X 0.3 x ).-4,5
 
kw/hp, or 241 kilowatts. If a steam
 
cogeneration plant is installed electric
 
power can be produced using coconut
 
shells as a fuel.
 

Water: The daily potable water
 
requirement for size A plants -s I50, :o: 
1 and it is 75,000 1 for size B plants.
 

Steam: The steam requirements include:
 

Plant A Plant B
 

Pasteurizer/
 

Sterilizer: 750 kg/hr 300 kg/hr
 

Dryers: 10,000 kg/hr 4,000 kg/hr
 

Blanchers: 2,300 kg/hr 1,000 kg/hr
 

f. 	 Labor Requirements: Operating on double
 
shifts, plant A requires a total cf 534
 
people and Plant B 242 people (Table 7
9).
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Table 11-9. Labor Requirements for Ccronut Cream Plants
 
(Persons Per Day)
 

Plant A 

(2,500 liter/hr) 


A. Direct Labor
 

Receiving/storage 20 

Nut opening 452 

Cream extraction 8 

Aseptic processing 4 

Finished product warehouse 6 


Blanching and drying 10 

Powerhouse 3 


Quality Assurance 2 


Subtotal 505 


B. Administrative
 

General Manager 1 

Production Manager 1 

Marketing Manager 1 

Personnel Officer 1 

Quality Assurance Officer 1 

Finance Manager 1 

Accountant 1 

Salesmen 1 

Cashier 1 

Secretary 2 

Drivers 2 

Security Guards 6 


Subtotal 19 


C. Indirect Labor (Foremen) 10 


TOTAL 534 


Plant B
 
(1,000 liter/hr.)
 

10
 
181
 
6
 
4
 
6
 
4
 
3
 
2
 

216
 

1
 
1
 
1
 
1
 
1
 
1
 
1
 
1
 
1
 
2
 
2
 
6
 

19
 

7
 

242
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2. 	 Low-Fat Desiccated Coconut (DCN)
 

When 	the pressing residue is blanched and dried.
 
it may be marketed as low-fat DCN. The fat
 
content of this product would range from 35-40%
 
depending on the efficiency of cream extraction.
 
Figure 11-2 shows the plant lay-out for the
 
production ot cream and low-fat DCN, including a
 
blancher, DCN dryer, and packaging equipment. t::
 
every 1 kg of cream with 22.5% fat about 0.33 kg
 
of low-fat DCN with a 38% fat content may be
 
obtained.
 

3. 	 Virgin Oil and Skim Milk
 

a. 	 Process Flow: Virgin oil (sometimes calied
 
first pressings or natural oil) is produced
 
from coconut cream by centrifugal separation.
 
Virgin oil retains the pleasant sweet smel
 
of coconut and most of its vitamin E content.
 
The general process flow is shown in Figure
 
11-4.
 

b. 	 Material Balance: Figure 1I-5 and shows the
 
general material balance for the production
 
of virgin oil and skim milk. For every ,000
 
coconuts of average size, 73 kg of skim milk,
 
50 kg of virgin oil, 26 kg of dried parings,
 
74 kg of low-fat residue and 13 kg ot sLudge
 
is produced.
 

In sizing the overall virgin oil and skim
 
milk 	processing plant capacity, the minimum
 
rating of 1,000 1 per hour for aseptic
 
filling systems, available commercially -.as
 
used. At this 	capacity, 16,000 1 of skim
 
milk 	will be produced daily in 2 shifts.
 
Table II-10 shows the summary of material
 
balance of this plant which would require
 
220,000 coconuts per day.
 

Table II-10. 	 Material Balance for Virgin Oil and Coconut Skim
 
Milk Production.
 

Coconuts Required 220,000 pcs
 
Shell 39,600 kg
 
Skim Milk 16,800 kg
 
Virgin Oil 10,960 kg
 
Parings 5,700 kg
 
Low Fat Residue 16,200 kg
 
Sludge 3,900 kg
 
Water 44,000 kg
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CREAM 

SKIMMED MILK / CENTRIFUGAL 

OTHER 
SEPARATION 

COMPONENTS 

BLENDING 	 PHASE INVERTER 

CENTRIFUGAL
PASTEURIZATION SEPARATION 

ASEPTIC DYN
PROCESSING DRYING 

ASEPTIC 	 POLISHING 
FILLING 

FILLING 

SKIMMED MILK VIRGIN OIL 
IN TETRAPAK 

FIGURE 11-4. 	 General process flow for the production of virgin oll 
and skimmed milk. 



S SHELL WHOLE MEAT 

180 1 1 530 k 9 

OIL DRY PARING PARINGS PARE MEAT 

(14.3 kq) 26kg 49 kq 480kg 

OIL WATER MEAT 
CAKE 14.3 kq 200 kg 280kg 

DRY RESIDUE MILK 
RESIDUE74 kg 7440kg 146 kq (38 % fat) 

r 
SKIMMED CREAM 

CAKE OIL MILK) (79 °/ al)
(2%.fat) 

73 kg 

SLUDGE OIL 

IS ko 50 kg 

FIGURE II-5. Material balance for the produclion of virgin oil and skimmed milk. 



c. 	 Equipment P.equireJ: Some equipment needed
 
for production of virgin oil and coccnut skim
 
milk 	is similar to that of coconut cream
 
production. The production does require a
 
few,additional pieces of equipment such as
 
centrifuges, a phase inverter, and an aseptic
 
storage tank. The virgin oil would be
 
packaged in bags using a bulk filling system
 
for aseptic industrial packages, while the
 
coconut skim milk would be packaged in either
 
retail or industrial aseptic packages units.
 

d. 	 building Requirement: The plant layout for
 
virgin oil and skim milk production is
 
similar to that of the 2,500 kg/hour cream
 
factory, except that the sh~lling, and paring
 
area is expanded to 1,700 m and the sanita~y
 
skim milk processing area expanded to 580 m
 

4. 	 Frozen Coconut Flakes (Chunks)
 

rhe production of frozen coconut flakes
 
involves the same meat preparation steps used
 
in coconut cream production up to grinding.
 
The finely cut flakes are passed through the
 
rotary or screw blancher and steamed to kill
 
bacteria, that can cause fnod poisoning or
 
spoilage. The blanched flakes are then packed
 
in sterilize: nylon polyethylene laminated film
 
bags and sealed. The reccmmended packaging
 
weight is 25 kg for quick freezing. The blast
 
freezing temperature should be -400C and the
 
cold storage is -200 C. The frozen flakes are
 
transported under refrigerated conditions.
 

The process flow is shown in Figure 11-6 and the
 
material balance is summarized in Table !I-11.
 

Table II-1l. Material Balance for Frozen Coconut Flakes
 

Single Shift Double Shift
 

Nuts 	 35,700 71,400
 

Flakes 	 10,000 20,000
 

Dried parings 9,000 	 18,000
 

Shell 	 6,400 12,800
 

Water 	 7,000 14,000
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09HUSKED NUT 

SHELL SHELLING 

PARINGS PARING 

WASHING 

COCONUT 
WATER 

DECAPPING 

WASHING 

GRINDING 

BLANCHING 

PACKAGING 

BLAST FREEZING 

COLD STORAGE 

REFRIGERATED VAN 

FIGURE 11-6. Process flow for frozen coconut flakes. 



5. 	 Quality Assurance (QA): The success of any edible
 
coconut product manufacturing enterprise depends
 
to a large extent on the production of
 
consistently high quality products. The market
 
need 	for these type products was.also strongly

voiced by market research respondents from several
 
industries. The short space given in this report

is not meant to be indicative of the importance

of a 	very good QA program. The program must be an
 
integral part of any coconut processing operaticn

if the operation expects to compete against lo,*;

quality products and sell to buyers with higher

quality expectations. A consistent high quality

image can only, therefore, be achieved with an
 
effectively planned and implemented QA program.

Quality assurance begins with a sound plant design

and site selection. It also requires monitoring

day-to-day operations on procurement; in process

handling and storage; and final product handling,

packaging, labeling and storage. It also includes
 
staff motivation and training to maintain high

health and hygiene standards.
 

An effective QA program must be set up in any

coconut processing operation wanting to export

to the United States. Regulations for other
 
importing countries such as Australia, Japan,

Canada and New Zealand would, in nearly all
 
cases, be met if U.S. Food and Drug

Administration regulations are met.
 

Equally if not more important in meeting these
 
governmental regulations is the commitment and
 
ability to provide high quality products and
 
services to buyers. By developing and
 
maintaining an efficient, effective QA program
 
government regulations, buyer specifications,
 
and market needs will all be achieved.
 

A complete QA program description needed by a
 
processor is not included as the program is
 
dependent on the specific processor, their
 
operations and products produced. CPSP can
 
assist processors to tailor a QA program to
 
meet the processor government and market needs.
 
See Annex V-T for a description of important

features of a model QA program.
 

The following steps would be followed in
 
setting up the QA program for each processing
 
operation desiring to have CPSP represent their
 
operation.
 

a. 	 CPSP will make available to the processor
 
a complete set of regulations applicable
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to the operations startup or upgrading z.
 
facilities, and subsequent operations. A
 
qualified person will be located to offer
 
guidance to the processor on planning,
 
procurement of equipment, setting up
 
facilities and procedures and training
 
staff related specifically to the QA
 
program.
 

b. 	 Qualified person(s) will also be made
 
available to provide guidance related to
 
processing facility design, location anJ
 
operations and maintenance and staff
 
training.
 

c. 	 Qualified South Pacific persons or
 
agencies will be located, by CPSP, to
 
provide QA backup and monitoring services.
 

d. 	 CPSP will help provide other support to
 
help maintain or upgrade the processor's
 
QA program.
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E. Country Analysis of Processing Locations
 

1. Rationale for Selection of Processing Sites
 

The country profiles and accompanying resource
 
documents provided information to support the
 
selection of processing locations considered in
 
the financial and economic analysis. These
 
locations have the most feasible combination of
 
factors to meet export market needs and make
 
optimal use of available resources.
 

Initially, each country surveyed was analyzed
 
independently of existing or potential processing
 
facilities in other South Pacific countries. This
 
allowed each to be judged as a self-sufficient
 
(complete) processing site using its own raw
 
material supply and ability to produce exportable
 
products competitively.
 

A second analysis helped select countries that
 
could support a feasible satellite operation
 
producing semi-processed products for a central
 
operation elsewhere. This analysis began by
 
examining the feasibility of transport connections
 
between possible satellite locations and certain
 
central operations. Then we investigated

whether the operations could generate adequate
 
revenues by themselves without being de~endent on
 
subsidies or inflated prices offered by a zentral
 
operation. The central operations would purchase
 
at a price tiLat includes a margin of 15% over the
 
breakeven price at a 100% capacity use rate, which
 
is reasonable in the food processing industry.
 
Transport costs satellite country to a central
 
operation were assumed to be covered by the
 
central operation. Transport costs and the cost
 
of a satellite's frozen product determined in
 
large part which central satellite combinations
 
were most feasible.
 

The financial/economic analysis assumed that new
 
plants would be constructed. Due to lack of
 
sufficient information on the cost structure and
 
capability of existing operations, no analysis -.as
 
done for upgrading these facilities. This does
 
not mean that modernizing or expanding these
 
operations would be an infeasible way of meeting
 
importing country regulations, buyer
 
specifications, and demand. In fact, upgrading
 
existing operations could help increase capacity
 
use rates, reduce investment costs and overall
 
risks, and better utilize the vast amount of
 
experience in coconut and food processing already
 
present in the region.
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Regardless of whether new or existing firms are
 
tapped to produce high-volume coconut products for
 
export, the market position of the industry in the
 
South Pacific could be greatly improved through
 
the creation of a marketing service firm. ne
 
funccion of the marketing service firm, referrej
 
to here as Coconut Products of the South Pacif.:
 
(CPSP), would be to assist existing processors
 
make the necessary changes facilities, cperati:ns
 
and procedures with as little investment as
 
practical, while insuring consistent production of
 
a high quality product. changes in existing
 
operations should only be made after market
 
requirements for product quantity, price, and
 
quality are well defined. It will be CPSP's job
 
to c&efine market demand well enough to build the
 
confidence of existing producers of new investors
 
and entrepreneurs in the region to justify any
 
necessary investment.
 

Due to limited market demand, unfamiliarity, risk
 
and ,:ncertainty, and CPSP's limited financial and
 
staff resources not all South Pacific countries or
 
even processors will want to use these marketing
 
services initially. Therefore, it is important to
 
select the best combination of market
 
opportunities and processor operations at the
 
beginning so that CPSP activities can meet the
 
expectations of both buyers and processors. As
 
market opportunities open up, demand expands, and
 
processor capabilities grow, additional processors
 
could be assisted by CPSP. CPSP will expand to
 
keep pace with the industry's needs.
 

It is important that CPSP balance buyer needs with
 
processor capabilities to ensure that production
 
is matched to demand. Buyer expectations will not
 
be met if processors are unable to supply what has
 
been promised. Conversely, processor expectations
 
of higher capacity utilization and better returns
 
on investments will not be met if buyers are
 
unwilling to purchase the products at a reasonable
 
price.
 

Buyer confidence in coconut products and
 
processors of the South Pacific will also depend
 
on the ability of the processors and CPSP to
 
establish consistently high quality product lines
 
under one or more brand names. CPSP must be
 
willing to stand behind the products and services
 
offered. Without this reliable reputation, South
 
Pacific coconut products and processors will have
 
to compete with many other producers in the market
 
who might have cost advantages. Thus, it w.ill be
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very important to select South Pacific processors
 
who can demonstrate their commitment to meet this
 
challenge.
 

2. Economic and Financial Analysis
 

PurDose anId Accessibility of the Analysis
 

An economic and fi '-ncialanalysis was conducted
 
for production of a variety of different coconut
 
products in various locations in the South
 
Pacific. An economic analysis shows the net
 
monetary gains or losses to the country from the
 
investment of domestic resources. It includes tax
 
payments as benefits, excludes subsidies, and is
 
independent of the means of financing. The
 
financial analysis examines the profitability of
 
the enterprise to the investors, which can vary
 
substantially with the financing terms and
 
subsidies available and tax rates. Thus, the
 
economic analysis is the best measurc of whether
 
government or donor policy should encourage an
 
investment relative to other alternatives. Yet,
 
the financial analysis is also important because
 
it indicates how attractive the investment will be
 
to entrepreneurs. At this stage of prefeasibility
 
investigation, the data are tentative.
 

Interested parties in the region can obtain the
 
spreadsheets from this analysis through the Suva,
 
Fiji office of U.S. A.I.D. for rapid updating and
 
revising of the analysis. The analysis is
 
contained on eight 5.25-inch floppy diskettes for
 
an IBM-compatible system using the menu-driver
 
Symphony Version 1.2 software. This soft,<are can
 
easily be used by someone familiar with Lotus 123.
 
As the key assumptions listed at the top of the
 
spreadsheets are varied by the users, the changes
 
are linked to the corresponding variables in the
 
subsequent formulas.
 

Product Choice and Plant Siting
 

Table 11-12 lists the 40 cases analyzed %hich
 
represent various combinations of products,
 
packaging, location, and scale of production.
 
Three product lines were considered. The first
 
product line is premium-quality coconut cream and
 
its two saleable byproducts: low-fat dessicated
 
coconut (LFDC) for export and dried parings for
 
domestic coconut oil mills as a partial substitute
 
for copra. Coconut cream could be sold in one of
 
three different types of packaging: 340
milliliter (ml) retail-sized cans; 250-ml Tetrapak
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aseptic boxes for the retail market; and 25-liter
 
(1) StarAsept aseptic bags for industrial use.
 
[Note that Tetrapak and StarAsept are brand names
 
and of aseptic-packaging, competing products are
 
available. Use of cost data from the supplier of
 
these two products in the analysis does not
 
constitute an endorsement.]
 

The second product line consists of frozen coconut
 
meat flakes exported as an intermediate good for
 
industrial food processors, plus parings copra for
 
the local market. The third product mix is coconut
 
skim milk, virgin coconut oil, and parings copra.
 

In most cases, it was assumed that each plant

would use 60% of its capacity on a single shift in
 
the first year, achieve the same level of capacity
 
use on a second shift in the following year, and
 
increase its overall capacity use rate to 70% for
 
.1th shifts in subsequent years. The only

exception was for production of frozen coconut
 
flakes, which was analyzed separately for a single
 
shift and a double shift operation at 60% capacity
 
use in the first two years and 70% thereafter.
 

The first-cut screening of countries for potential
 
processing sites was based on the presence of an
 
adequate supply of raw materials reliable enough
 
to withstand a localized disruption of coconut
 
supply. The country profile reports address the
 
issues of intra-country siting of processing
 
plants, accounting for such factors as the
 
location of coconut trees, transport
 
infrastructure, utilities, and labor availability.
 

The following countries were identified as
 
potentially having a sufficient raw materials
 
supply of coconuts to support a plant producing
 
1,000 liters of coconut cream with a 22.5% fat
 
content per hour: Cook Islands, Fiji, New.
 
Caledonia, Papua New Guinea, Solomon Islands,
 
Vanuatu, and Western Samoa. Kiribati could on!y
 
support a plant of this size if internal transport
 
problems could be economically resolved. Siting

in French Polynesia could be financially but not
 
economically feasible if the government bore the
 
costs of shipping dehusked coconuts, as they

currently do for copra. The availability cf
 
coconuts is too low in Tuvalu or Niue for this
 
scale of operation. On the other hand, Papua Neew
 
Guinea and the Solomon Islands could support an
 
even larger processing plant having a capacity of
 
2,500 liters of coconut cream per hour.
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A complete cream processing plant in one lzcatizn
 
would rely on domestic sources of coconuts. A
 
smaller plant with having a capacity of lO,2cO kg
 
of frozen coconut meat flakes per shift/cpera-.ng
 
one or two shifts per day, was examined for
 
Vanuatu. An alternative to complete cream
 
processing would be a combination of a central
 
processing plant served by satellite plants that
 
send it an intermediate product for final
 
processing. A central plant would purchase frzzen
 
cream with a 27% fat cont:nt from one or more
 
satellites that could b,. independently o .;ned and
 
managed. It would convert the frozen cream into a
 
sterile product with 22.5% fat in aseptic
 
packaging.
 

The satellite plants would be located close to the
 
raw materials supplies. The central plant's
 
location might offer other advantages such as
 
special market access, greater technical or
 
managerial capacity, or infrastructure and lower
 
cost of transporting products to importing
 
nations. This alternative was considered because
 
shipping of raw materials from one country to
 
another is due to infeasible high transport costs
 
for bulky whole or husked coconuts as *eil as
 
quarantine regulations for plant products.
 

Potentially, satellite operations could allow more
 
countries in the region to benefit from the value
 
added in coconut processing. Moreover, the
 
central plants could take advantage of economies
 
of scale in packaging technologies, marketing, and
 
distribution. Five central/satellite combinations
 
were analyzed: a central plant in Fiji purchasing
 
frozen cream from Vanuatu or Kiribati, and a
 
central plant in American Samoa linked to a
 
satellite in Tonga, the Cook Islands, or W-estern
 
Samoa.
 

Capital Costs and Financing
 

In this prefeasiblity study, the delivered cost of
 
equipment was assumed to be the same throughout
 
the region, although the analysis does account for
 
higher building costs in American Samoa and New
 
Caledonia. Table 11-13 shows the total capital
 
investment for selected alternatives. The
 
minimum capital investment for a small plant
 
producing frozen coconut flakes is $2.4 million.
 
A satellite operation with a capacity of 1,)OO I
 
of frozen cream per hour is $3.5 million. A
 
central operation of the same capacity for
 
finishing the product aseptically in StarAsept
 
bags would cost $2.3-2.5 million. Thus, the total
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capital cost for a satellite/central combination
 

would be $5.8-6.0 million. One of the
 
satellite/central combinations with slightly
 
higher capital cost has lower total producti:n
 
costs due to transport cost savings. A
 
satellite/central combination has 60% higher
 
capital costs than the $3.7 million required for
 
complete processing of the same volume of ccccnut
 
cream in bulk aseptic packaging at one locaticn.
 

The capital costs of a 1,000 1/h coconut cream
 
plant would be 17% higher with aseptic retail
 
packs and 18% higher for a new UHT canning
 
facility than one using aseptic bulk packaging.
 
Due to economies of scale, a plant producing
 
coconut cream in aseptic bulk packaging with Q153%
 
more capacity would only cost 54% more to
 
establish -- $5.7 million. A similar, large
 
plant for aseptic retail packaged coconut cream
 
would be 11% more costly and a canning plant 13%
 
more than a bulk aseptic facility of the same
 
size. A virgin oil/coconut skim milk plant wculd
 
cost $7.1 million to establish.
 

It was assumed that the coconut cream and virgin
 
oil processing plants wo-id operate two shifts per
 
day after the first year. The capacity use rate
 
would be 60% in the first and second years, rising
 
to 70% thereafter. A ten-year time frame :s
 
adopted in the analysis.
 

Financing costs were determined at twc Jifferent
 
interest rates, 18% and 12%. In both cases, the
 
repayment period was five years with a one .'ear
 
grace period. Because less money has to be put up
 
front when financing is obtained, the financial
 
rate of return on the initial costs to the
 
entrepreneurs can be much higher than the economic
 
Internal Rate of Return (IRR) provided that the
 
interest rate is less than the discount rate.
 
Since the IRR is calculated as a percntage cf tne
 
capital contribution of tae entrepreneur, 3 small
 
difference in revenues can mak= a much larger
 
difference in the IRR than in the net present
 
value.
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Operatine Costs
 

Table 11-14 lists the key cost assumptions that
 
vary across locations. The rest of the
 
assumptions may be found in the spreadsheets in
 
Annex III. All costs are in U.S. dollars. The
 
wage rate and fringe benefits paid to unskilled
 
workers is one of the most important factors in
 
country selection for labor-intensive coconut
 
processing plants. If operated at a 100% capacity"
 
use rate, complete processing of coconut cream at
 
one location would require 220 unskilled workers,
 
compared to 256 with combined satellite and
 
central processing. Complete processing of 2,500
 
1 of coconut cream per hour would require 50 '
 
unskilled workers. A frozen coconut flakes plant
 
would need 118 unskilled workers on a single shift
 
operation or 231 when there are two shifts per
 
day. Because of the larger quantity of coconuts
 
processed, production of virgin oil and coconut
 
skim milk would require 652 unskil!2d workers.
 

The salaries of managerial and technical staff are
 
a much smaller portion of annual production costs.
 
Between 11 and 32 skilled employees would be
 
hired, depending on the type and scale of the
 
plant. Product transport costs are also
 
important, but there is less variation in these
 
costs across countries than in unskilled labor
 
costs.
 

Another large component of production costs is for
 
purchase of coconuts, the main raw material. The
 
market price for whole coconuts will vary with the
 
price of copra, but should be adjusted to reflect
 
the labor farmers save in not having to shell the
 
coconuts and pare out and dry the meat. On the
 
other hard, an adjustment will have to be made for
 
the higher costs that farmers face in transporting
 
bulkier whole nuts instead of copra. Although
 
raising the prices that farmers receive for
 
coconuts is a desirable goal, a for-profit
 
processing firm would have to base its prices on
 
market values to remain competitive.
 

The base case analysis is based on a unit price of
 
$0.10 delivered for a dehusked coconut of average
 
size weighing 710 grams. It would take 5,900
 
coconuts of this size to yield 1 tonne of copra.
 
In some South Pacific countries, the local
 
varieties of coconuts tend to be much smaller than
 
this average. A proportionately lower price would
 
be paid for smaller but mature coconuts,
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reflecting the lower amount of meat contained in
 
them. The base unit price is equivalznt to $140.80
 
per tonne of dehusked coconuts.
 

The purchase price of coconuts will be a critical
 
variable in convincing farmers to sell to the
 
processing plants, especially for the larger scale
 
plants. Nevertheless, the price of $0.10 per
 
average-sized coconut allows for a conservative
 
assessment of the viability of the processing
 
plants. Under anticipated market conditions, this
 
delivered price should be more than adequate for
 
the farmers. At present, delivered prices in
 
Tonga and Western Samoa are closer to $0.07 per
 
unit, leaving a reasonable margin for price
 
increases.
 

Nevertheless, a sensitivity analysis was done to
 
examine the effects of a 30% increase in the cost
 
of dehusked coconuts in case world market
 
conditions change or it proves necessary to pay a
 
higher price to obtain a reliable supply of a
 
sufficient volume of coconuts to support a large
 
processing facility. This higher cost amounts to
 
an 86% increase over the actual current price.
 

Revenues
 

The prices of high-value coconut products are
 
subject to considerable uncertainty because many
 
of them are new to the U.S. market in form,
 
quality, or uses. Based on some preliminary
 
market assessment findings, the c.i.f price for
 
premium-grade coconut cream could be $1.98/1 in
 
retail packages (aseptic boxes or cans) and
 
$1.54/1 in bulk, aseptic packages for the
 
industrial market. To have a conservative
 
estimate of revenues, this analysis only values
 
the byproduct dried flakes at the reject ccpra
 
price based on its coconut oil content. However,
 
there is a potential export market for the dried
 
flakes as a low-fat substitute for desiccated
 
coconut. If this market materializes, a coconut
 
cream processing facility could receive a much
 
higher price by exporting the low-fat flakes,
 
boosting profitability substantially.
 

Since frozen coconut cream for further processing
 
within the region is an intermediate product, it
 
was assumed that it would sell at a 15% margin
 
over the breakeven price at 100% capacity use.
 
This was the lowest margin that provided a
 
minimally acceptable economic rate of return on
 
capital of at least 15% in most of the cases. The
 
same margin was assumed for enterprises producing
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frozen coconut meat flakes.
 

There is still considerable uncertainty over the
 
sales prices of coconut skim milk and even more so
 
for virgin oil. Coconut skim milk is a new
 
beverage for the health food or ethnic markets.
 
Similarly, and virgin oil would be a higher
 
quality raw material for the cosmetics industry

which is not currently being used. Therefore, the
 
financial and economic analysis takes a range of
 
prices for the coconut skim milk and set a price
 
for the virgin coconut oil that results in an
 
acceptable economic rate of return at the mid
range of skim milk prices.
 

Taxes
 

Since income tax concessions may be negotiated in
 
many of the countries in the region, the analysis
 
assumes a 10-year exemption from income taxes. In
 
some countries, the exemption is only likely to be
 
five years and the effects of having to pay taxes
 
should be examined in subsequent feasibility
 
analyses prior to making an investment. The 1%
 
turnover tax in the Cook Islands and a $150 per
 
employee annual business license fee in Vanuatu
 
were included in the financial analysis. Vanuatu
 
has no personal or corporate income tax. The
 
South Pacific Forum is currently considering
 
establishment of a common policy on investment
 
incentives and taxation in the region.
 

Results of the refeasibil*ty Analysis
 

In the prefeasiblity analysis, the criterion
 
selected for profitability was a positive economic
 
net present value at a discount rate of 15%. Due
 
to uncertainties in the data, small differences
 
across locations should not be considered
 
significant. Among the satellite installations,
 
Vanuatu and Western Samoa were the lowest cost
 
producers, followed closely by Kiribati and Tonga.
 
With the 15% margin and operation at full
 
capicity, these countries could produce frozen
 
coconut cream in bulk, non-aseptic plastic
 
packaging for between $1.18 and $1.24 per liter at
 
factory gate. The Cook Islands was not
 
competitive as a satellite because its higher wage
 
rates for unskilled labor resulted in a price of
 
$1.36 per liter. None of the satellites could
 
absorb a 30% increase in coconut prices for the
 
whole period of analysis without incurring losses,
 
unless there were an increase in product prices
 
(Table 11-15).
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If the intermediate output of one of the
 
competitive satellites is finished at a central
 
plant, the final product would have a breakeven
 
price ranging from $1.58 to $1.72 per liter in
 
bulk aseptic packaging and around $2.08/i in
 
aseptic retail packs at 100% capacity use. Ncne
 
of these central plants would be profitable

because the intermediate product is too expensive
 
even at the relatively low rates of return
 
allocated to the satellites. When the price cf
 
frozen cream is increased 20% in the sensitivity
 
analysis, the prospects for central finishing
 
plants become even bleaker (Table rI-16).
 

The concept of a satellite/central combination is
 
inherently inefficient because it requires a
 
higher total capital investment at the two
 
locations and transport costs between islands in
 
the South Pacific are high. Even if product
 
prices were higher so that a profit could be
 
generated despite these costs, such an operation

would be unstable because it could be knocked out
 
of the market through entry of a competitor doing
 
complete processing at one location within the
 
Pacific region or in Southeast Asia.
 

Thus, complete processing at one facility would be
 
a better option. The feasibility of this option
 
in many locations depends on the form of packaging

chosen because it constitutes a large portion of
 
total variable costs. The breakeven price of
 
coconut cream in bulk aseptic packaging produced
 
in a 1,000 I/houv plant at a 100% capacity use
 
rate ranges from $1.22/I to $1.68/1 in the
 
countries considered in the analysis. At the
 
assumed sales price and more realistic capacity
 
use rates, complete processing could be profitable
 
in Western Samoa, Vanuatu, the Solomon Islands,
 
and Fiji. The profitability of such an operation

would be marginal in the Cook Islands or Papua New
 
Guinea, and negative in New Caledonia. Even at
 
the four locations judged mcL. promising,
 
production of coconut cream in bulk aseptic bags

would only be marginally profitable following a
 
sustained 30% increase in coconut prices without
 
an increase in product prices (Table 11-17).
 

On the same scale of operation, breakeven prices
 
for complete processing of coconut cream in
 
aseptic retail boxes at the seven locations
 
analyzed range from $1.68 to $2.16 per liter. At
 
the four locations
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,here the aseptic bulk product is feasible, a
 
retail product could also be viable, although less
 
profitable. In other words, the $0.44/1 price
 
premium for the retail product, as estimated in
 
the preliminary marketing analysis, does not full,,
 
cover the extra costs of this form of packaging.
 
If the retail packs could be sold at a still
 
higher price, which might be possible, they could
 
be as profitable to produce as the bulk product.
 
However, at the assumed product price, an aseptic
 
retail product would not be sufficiently
 
profitable in any of the locations after a
 
sustained 30% increase in coconut prices (Table
 
11-18).
 

Canned coconut cream using a UHT process would be
 
even more costly to produce than the aseptic
 
retail product. For example, in the Solomon
 
Islands, the breakeven price would be $0.12 per
 
liter higher for canned cream than for the aseptic
 
retail product. It is expensive to import to the
 
South Pacific. At the assumed sales price, a
 
1,000 1/h plant for canned coconut cream would
 
only be marginally profitable. Due to existing
 
and potential competition from canned coconut
 
cream producers in Southeast Asia, it is doubtful
 
whether a high enough price could be charged to
 
make a canning operation feasible at this scale of
 
production. The prospects would be even less
 
favorable if coconut prices were higher (Table I!
19).
 

There are significant economies of scale in
 
expandinq coconut cream production from 1,000
 
1/hour to 2,500 1/hour in a single plant. For
 
example, in the Solomon Islands, this increase in
 
this scale would reduce the breakeven price by
 
$0.14/1 in bulk aseptic bags, $0.19/1 in aseptic

retail packs, and $0.17/1 in cans. At the assumed
 
sales prices, 2,500 1 plants in the Solomon
 
Islands or Papua New Guinea could generate very
 
good economic returns by aseptic production of
 
coconut cream packaged for either the industrial
 
or retail markets. On this scale, the
 
profitability of canned coconut cream production
 
in both locations would also be good. Except for
 
canned coconut cream production in Papua New
 
Guinea, these economic returns are high enough to
 
allow a 30% long-term increase in the cost of
 
dehusked coconuts, or alternatively to allow room
 
for price reductions to meet competition (Tables
 
11-19 and 11-20).
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Frozen coconut flakes could be produced in a
 
smaller plant than the minimum economic size for
 
aseptic processing of co-onut cream. With a 15%
 
profit margin, the c.i.f. price for frozen coconut
 
flakes delivered from Vanuatu would be $1.27 cer
 
kilogram (kg) if the plant operated on a single
 
shift or $1.08/kg on a double shift. Since the
 
economic rates of return would be high, the margin
 
could be reduced some to lower the price.
 
However, a manufacturer of frozen flakes could
 
only absorb a 30% increase in coconut raw material
 
prices without an increase in the product price if
 
operating on a double shift (Table 11-21).
 

The analyzed facility for production of coconut
 
skim milk and virgin cocorhut oil would have a
 
throughput that is nearly 30% greater than the
 
2,500 1/hour coconut cream plant. Its large raw
 
materials requirement would probably limit the
 
location of the plant to either the Solomon
 
Islands or Papua New Guinea. Coconut skim milk
 
could be packaged in aseptic retail boxes or
 
without added flavorings and sugar. Virgin
 
coconut oil could be packaged in bulk aseptic
 
bags.
 

To achieve an economic IRR of 15%, the c.i.f.
 
price for virgin oil would have to be at least
 
$1.87/kg when skim milk can be sold at
 
$0.62/liter. The minimum price required ror
 
virgin oil is very sensitive to the skim milk
 
price. For example, if an enterprise could sell
 
the skim milk price to $0.70/1, it could earn an
 
economic IRR of 26%. Alternatively, the
 
enterprise could lower its price for virgin oil to
 
meet competition and still earn a 15% economic IRR
 
(Table II-22).
 

Risks
 

Table 11-23 summarizes the potentially profitable
 
combinations of processing choices discussed
 
above. Due to the limited size of the market in
 
the near term, it would not possible to establish
 
facilities in all of these locations w.ithout
 
having an adverse effect on sales prices.
 
Nevertheless, there may be some additional
 
products that could be developed, such as low-fat
 
coconut-based yogurt. Some of these products m7,'
 
offer profitable opportunities, but a financial
 
and economic analysis has not yet been done for
 
them.
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Moreover, there are possible risks that should be
 
weighed before investment decisions are made. One
 
of the largest risks is a major shortfall due to
 
adverse weather or pests and diseases, which might
 
result in a lack of sufficient coconuts to process
 
at any price. That location-specific risk zould
 
lead to plant shut-downs or bankruptcies. A
 
smaller shc:tfall might just increase the price or
 
coconu'.. Unless the problem is country wide, it
 
may le possible to obtain coconuts from another
 
dcmestic source. Within some South Pacific
 
countries, inter-island shipping is costly. In
 
some cases, shipment of raw materials between
 
countries may be limited by quarantine
 
restrictions.
 

One way of handling this risk would be to increase
 
the differential between the base price of husked
 
coconuts and the price in the sensitivity analysis
 
for some part of the ten-year time horizon, the
 
proportion of the time with higher prices cculd be
 
based on the probability of crop failure or market
 
dislocations. The existing sensitivity analysis
 
already shows that a 30% increase in coconut
 
prices over the base case for 10 years without a
 
proportionate increase in product prices is enough
 
to make most of the processing alternatives
 
marginally profitable or unprofitable. Howeeer, a
 
price increase of that magnitude could probably be
 
absorbed for a shorter period without affecting
 
the feasibility of the investment.
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F. Potential Investors - Location; Promotion and Selecti-n
 

Several companies and individuals have expressed
 
interest in considering investments in this venture.
 
These firms are:
 

a. 	 Existing producers of coconut products .;ho are 
looking to expand present operations, seeking 
ot -*r sources of coconuts in semi-or conoletel, 
processed form, interested in wanting to expani 
markets, and/or want processing operaticns zIzser 
to markets; 

b. 	 Food processors, who want to diversify their
 
product line; or make use of unused processing
 
capacity.
 

c. 	 Users of coconut products who are looking for
 
alternative or new sources of supply to meet t-eir
 
specifications;
 

d. 	 Investors looking for opportunities in the South
 
Pacific.
 

Below is a list of possible investors contacted during
 
the course of conducting the study who are interested
 
in talking more with South Pacific representatives
 
about proposed investment opportunities.
 

Foreign Investors
 

1. 	 Fraser & Neave PTE LTD
 
475 River Valley Road
 
Singapore 1024
 
Contact: Lo Kren Sen
 
Management Services Manager
 
Management Services Unit
 
Phone: 463-0222
 
iAX: 475-8220
 

472-6167
 

2. 	 Yeo Hiap Seng LTD
 
950 Dunean Road
 
Singapore 2158
 
Contact: Alas Yeo
 
Phone: 466-2266
 
FAX: 466-4641
 

3. 	 Standard Tropic Industries PTE LTD
 
233 Pandan Loop
 
Singapore 0512
 
Contact: Sheng Huai Nak, Director
 
Phone: 778-7477
 
Fax: 779-3314
 
Telex: RS 34758
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4. 	 Harlen Enterprises PTE LTD
 
Block 20 No. 143 Pandan Loop,
 
Pandan Light Industries Park
 
Singapore 0512
 
Contact Heng Hua Chin, Managing Director
 
Phone: 778-7322
 
Te7.ex: RS 555356 COCOS
 

South 	Pacific Investors
 

1. 	 Director, Economic Development & Planning
 
Office
 

American 	Samoa Government, Pago Pago A.S.
 
96799
 

2. 	 President, revelopment Bank of American Samca
 
Pago Pago, American Samoa 96799
 

3. 	 Fiji: National Marketing Authority
 
Suva 

4. 	 Fiji Development Bank/Fiji Investment Bcari
 
Suva
 

5. 	 Solomon Islands: Commodities Marketing Board
 
Honiara
 

6. 	 Levers Solomons Ltd.
 
Yandina, Russell Islands
 

7. 	 Papua New Guinea: J. Barnes Meats LTD.
 

Madang
 

8. 	 Copra Marketing Board of Papua New Guinea
 

9. 	 Investment Corporation of Papua Ne: Guinea
 

10. 	 Coconut Products Ltd., Rabaul, Papua N:ew
 
Guinea
 

11. 	 Western Samoa: Steve Persival Sr.
 
Natural Foods LTD.
 
Apia, Western Samoa
 

12. 	 National Provident Fund
 
Apia, Western Samoa
 

13. 	 Samoa Tropical Products Ltd.
 
Apia, Western Samoa
 

14. 	 R. V. Meredith Holdings
 
Apia, Western Samoa
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15. 	 Bank - Indo-Suez
 
Noumea, New Caledonia
 

16. 	 D.I.D.E.R., Administration
 
Noumea, New Caledonia
 

17. 	 Kiribati Copra Society
 
Batio, Kiribati
 

There 	are also investor matching services ;hich
m13c .... 
help to inform investors of proposed projects and project 
promoters of investors who have interest in such type 
projects. Among those services contacted who indicated thev 
could be of assistance in locating investors are 

A. 	 Investment Promotion Information System
 
UNIDO Director
 
Industrial Investment Division
 
P.O. Box 300
 
A - 1400 Vienna
 
Austria
 
Telephone - (0222) 2631 ext. 4811
 
Telex - 135612
 

or 	 UNIDO Investment Promotion Service
 
Suite 	215
 
1660 	L Street N.W.
 
Washington, D.C. 20036
 
Telephone - (202) 659-5165 
Telex 	- 9102406649 IPS WSH
 

B. 	 JETRO (Japan External Trade Organization)
 
M.itsuo Takii
 
Executive Director - Research
 
1221 Avenue of the Americas
 
ilew York, New York 10020
 
Phone: 212-997-0422
 
Fax: 212-997-0464
 

In addition to promoting the Japanese export trade,
 
JETRO 	also provides reports and assistance in defining
 
the market prospects for imports to Japan as -.ell as
 
possible investors. A description of the proposed
 
investmrnt should be sent to Mr. Takii who will route
 
it to 	public and private sector Japanese groups ha'.'ng
 
knowledge of possible Japanese investors. These
 
investors will contact the project promoters directly.
 

The above services and possibly other similar services, are
 
not necessarily the best way to promote a new venture in a
 
competitive market. Competitors could also learn of the
 
newly planned venture and take advantage of knowledge on
 
innovative technologies, and services or tap new markets
 
found by the venture. This could reduce greatly any
 
competitive advantage the new venture would have.
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!I. IMPLEMENTATION PLAN
 

A. Introduction
 

Purpose: To provide a clear understanding of those
 
activities that must be planned and implemented to make the
 
South Pacific integrated coconut study available to
 
potential investors, and to locate initial funding for
 
CPSP's first 1-1 1/2 years of operation.
 

General Description: A large part of the implementation
 
plan could be carried out by an Investment Promotion Team
 
(IPT). The IPT's primary functions will bi to identify
 
potential investors and assist them in upddting the study to
 
make it more processing location specific. Immediate
 
implementation of this plan is important for three reasons.
 

First in the process of developing country profiles through
 
field visits, both private and public sectors expressed much
 
interest in participating in this venture. Their
 
expectations for finding more profitable markets for South
 
Pacific coconuts are high as a result of the current
 
situation of the industry. Many countries are already
 
planning to begin production or increase production of ni:h
value edible coconut products for both local and export
 
markets. A common concern, however, is locating markets and
 
production technologies with higher financial returns than
 
existing copra and/or oil operations. By presenting the
 
study as soon as possible, interest in the South Pacif:: for
 
this venture can be maintained and possibly boosted even
 
higher.
 

Second, some potential foreign investors are looking at
 
similar ventures in Indonesia, the Philippines and Malaysia.
 
The first firms to gain a foothold in these key markets
 
.:il have a substantial advantage. Due to the limited size
 
of markets, late entrants may be blocked from participating
 
by economic factors.
 

Third, some potential buyers have expressed an interest in
 
the proposed South Pacific coconut products. However, thley
 
will continue to look for the best quality products at
 
favorable terms from producers in other countries. Too
 
often buyers of coconut products have been disappointed :hen
 
new products have not met their specifications or have never
 
materialized. It is therefore important that follcw.ups to
 
initial sales calls be made to demonstrate that CPSP is
 
ready to establish itself as a reliable supplter.
 

Table III-1 is a time line of activities that Thould be
 
carried out to implement the plan in as raFid and well
 
thought fashion as possible.
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B. 	 IMPLEMENTATION PROMOTION TEAM (IPT) DEVELOPMENT
 

Purposes:
 

1. 	 Locate funding from South Pacific regional and/or
 
international organizations for CPSP's first 1-1 1/2
 
years of operations.
 

2. 	 Updating the preliminary feasibility study and
 
transforming it into an appropriate business plan.
 

3. 	 Locate possible public and private sector investors in
 
the South Pacific and other areas and present the
 
business plan to them, if requested.
 

4. 	 Facilitate the meetings, between investors and
 
entrepreneurs and advise parties on negotiation terms.
 
If agreements are not reached, IPT will continue the
 
search for other investors.
 

Structure:
 

The IPT will be made up of 4 to 5 persons having the
 
experience in:
 

a. 	 Investment promotion and corporate
 
structure/development
 

b. 	 Knowledge of the South Pacific and its coconut
 
industry
 

c. 	 Marketing
 

d. 	 Speciality coconut products/processing/quality
 
assurance
 

Members of the team should be available for 6 person weeks
 
spread out over 12 calendar weeks.
 

Base 	of operations for IPT will be a South Pacific central
 
location with good international communication and regicnal
 
and international travel connections. Suggested locations
 
include American Samoa, Fiji, Vanuatu, or Western Samoa.
 

The Team will report to the public or private group fuinding
 
IPTs work. A team leader will be appointed by the funding
 
g9:up. Possible funding and other assistance could be from
 
South Pacific Forum (SPEC), the U.S. Department of Interior
 
and members of the regional and international donor
 
community.
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TABLE 111-2
 
PROPOSED IPT BUDGET
 

Consultant Fees
 

6 person weeks, 6 days/week 

$280/day, 5 persons

180 total days 

Per Diem 

$100/day 210 person days 

Travel 

Air 

IPT meeting $700,'RT, 5 persons 
Regional Investor Visits $700/RT, 

3 persons 
International Travel $1500/RT 

3 persons 

Surface
 

Regional $60/day X 15 days 

$70/day X 20 days 


Communications 


Administrative Support 


Computer Rental 


Cntingencv, Office Rent, etc. 


$50,400
 

$21,000
 

$3,500
 

$2,100
 

$4,500
 

$900
 
$1,400
 

$3,000
 

$2,000
 

$900
 

$10,000
 

$97,700
 

129
 



C. 	 Business Plan Development and Investment Promotion
 

The Investment Promotion Team will have to gather some
 
additional information to update the present study for
 
a specific processing location and prepare a business
 
plan. In addition to its content, the presentation of
 
the business plan is often important in creating -n 
image for the enterprise(s). Some suggestions i l1:.'. 

1. 	 Appearance
 

a. 	 Make it look like a custom document asserbled
 
for targeted investors.
 

b. 	 Plastic spiral binding.
 

c. 	 Prepared on a word-processor for rapid
 
updating and modification. Printed on high
 
quality paper.
 

d. 	 Length - about 40 to 50 pages. Use annexes
 
in separate documents to contain information
 
supporting the business plan.
 

e. 	 Cover Page - Contents
 
Name of promoting group, organization or company
 
Address (Location or proposed enterprise if
 
different)
 
Phone number
 
Month and year business plan was sub-tel to
 
possible investor
 

f. 	 Title Page - Contents
 
Same as Cover Page Plus
 
1) Name of principle person to contact
 
2) In upper or lower corner show
 

"Copy Number of
 

Note: Circulate only a limited nu-ber 3,frc e:
 
and record who gets which copy.
 

2. 	 Executive Summary Contents - Length 2 pages
 

a. 	 The proposed company's present status an~i :f
 
applicable how it i.;ill so-e e:.st:ng
utilize 

operations.
 

c. 	 Products and services of the ccpan*.
 

d. 	 A list of potential buyers.
 

e. 	 Benefits, in economic and non-econonic terns
 
from the company's products or services.
 

f. 	 Desired amounts and types of financing.
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g. 	 Company's objectives, short tern and
 
term, and how it proposes to reach
 
those objectives.
 

h. 	 How and when the investor is like,.'
 
benefit from the investment.
 

3. 	 Table of Contents and List of Tables and F7L::res
 

a. 	 Section or chapter numbering.
 

b. 	 All tables and figures should also ha've ma7!
 
number relating to text.
 

c. 	 Include important subsections ..th te-n
 
sections.
 

4. 	 Structure and Content
 

a. 	 The company. Initially, entrepreneurs shou'xJ
 
describe the company--its origins, and
 
expectations, and the management team. -'.hs
 

section should summarize the enterprise's
 
overall objectives so that the investor :e-s
 
a clear indication early on of .'.'here te
 
company is going and now it plans to get
 
there.
 

b. 	 The market. The definition of the mark:et
 
be served by the company is second in
 
importance only to the definition of the
 
company itself. An important part of innat
 

market definition is a description of the
 
benefits derived from the company's prodiuzs
 
or services. Investors -.ant evidence :'-at
 
founders have a clear idea of .. :il'
ho 

purchase the company's product :r se":ze ::i
 
why. That is, entrepreneurs rust :e-str'te
 
that 	they focus primarily on tne market t-eir
 
company will serve rather than cn the
 
technicalities of their product or ser.'[:e.
 

c. 	 Products (or services). This part she*
 
describe the company's products or serv.:es,
 
including a summarized theory of ceraticn
 
and a statement about perfcrmance and present
 
status. The proprietary, patented,
 
patentable features of the company's :m::: ct3
 
should also be summarized tn tnis sect-orn.
 
It is recommended the section cn the
 
company's products or services be a page Dr
 
two shorter than the section on the oompan,''s
 
market, as an indication to potential
 
investors that the founders realize the
 
priority of markets over products. Investors
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are interested in companies that are 7arket
drive, not product-driven.
 

4. 	 Sales. After reading descriptions of the
 
markets for products, investors want to knot:
 
precisely how the company plans to apprcac
 
its customer prospects and thu3 capitalize -n.
 
its potential. This section, should state
 
how the goods or services are to be sold-
(e.g. by sales representatives, distributors,
 
in-house salespeople, direct mail, or
 
executive selling). Whichever approach is
 
chosen, it must be clearly outlined and
 
justified. This section should also J-scusS
 
sales costs and compare them with nd. "
 
practices.
 

e. 	 Processing. This section should describe and
 
explain the company's decisions on technology
 
choice and types of raw materials. Investors
 
want 	to see the processing process be as
 
inexpensive and efficient as possible, geared
 
to maximizing profits. In preparing the
 
business plan, an emphasis on value
 
engineering (designs to minimize costs) :ill
 
be viewed favorably. Also, entrepreneurs
 
should include plans for quality control
 
since the investors will want to be aware of
 
expected warranty/replacement costs.
 

Discussion of product development should be
 
quite brief since investors want their money
 
to go into processing and selling rather than
 
developing a new product that is not vet
 
ready to be sold. Consequently, inordinate
 
development expenses and procedures w-l
 
likely turn off most investors. Engineering
 
in support of manufacturing, on the other
 
hand, is well understood because it shu
 
translate into better products and inzreaseo
 
profits.
 

f. 	 Financial Data. The key assumption orfhe
 
financial analysis should be realistic :inJ
 
well 	justified. The results of the analysis
 
should be summarized concisely. A senstivity
 
analysis to show effects of changing critical
 
assumptions is desirable. Details and
 
spreadsheets should be confined to an
 
appendix or separate volume.
 

g. 	 Financial Plan. This last formal section in
 
the business plan should cover the
 
entrepreneur's expectations about the
 
investment itself. This section should
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indicate how much money the comcany' Is
 
seeking to raise, the form of inl.'estment 
being sought, how the funds wi be usei, a"
 
what 	portion of the company the investmemt
 
will 	purchase.
 

h. 	 Appendix. This should be confined to resumes
 
of the management team and key personne. :
might also include explanations of f:nanciaL
 
or other data, but in any case it
 
extend the business plan beyond the :e-3' -f
 

forty pages. As we mentioned previously,
 
detailed elaboration of any secticns
 
appear in a second volume.
 

5. 	 Writing and Editing
 

a. 	 Legal counsel should review the final jraft
 
before presenting it uo investors to make
 
sure that Return on Investment forecasts are
 
legally correct and appropriate disclaimers
 
are used.
 

b. 	 Have a professional editor review for
 
grammar, syntax, consistency, clarit: and
 
organization.
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ANNEX I-a
 

PRODUCT PROFILES
 

PRODUCT PROFILE 1: COCONUT WATER
 

USAGE: Direct end-use, food consumption.
 

PHYSICAL PRODUCT: Primarily canned coconut water mostly in non
carbonated form; has not yet appeared in bottles or aseptic
 
packages. A coconut-flavored soda is also available in cans.
 

CATEGORY: Beverage: juice and soft drinks.
 

.!ARKET USERS: The primary market is ethnic, primarily immigrant
 
Asian: (1) Philippine, Thai, and Indonesian; (2) Indian; (3)
 
".'ietnamese and Chinese; and (4) very limited usage among Koreans 1 : 
Japanese. Secondary markets are in Hawaii and the Hispanic and 
Caribbean communities on the West Coast, Puerto Rico, and Florja. 
No apparent significant consumption in the mass market; market
 
pockets tend to concentrated.
 

USER COMENTS: Too much sugar, too little coconut taste in some
 
products; "canned" flavor disliked, preference for "real" fresh, ycunc
 
coconut water; an occasional purchase item only.
 

SIZE AND GROWTH: Indeterminate for this product; the specialty

fruit juice market (passion, kiwi, and combinations such as banana
orange) is reportedly the fastest growing segment of the beverage 
industry--10-20% per year. Note that many of these juice prcduz s
 
have graduated from the ethnic market to the mass market.
 

C'.!PETITION: Exporters of canned coconut water from the
 
Philippines, Thailand, and Taiwan and Hong Kong; the latter t.'o
 
countries obtain their raw materials from ASEAN countries.
 

CHANINELS: Direct from exporter to ethnic wholesaler-retailer
 
and to other Asian grocery stores, in U.S. "Chinatowns," and small 
independent outlets.
 

BARRIERS: Business ties between retailer and exporter, cultural
 

ties between product and consumer.
 

ENTRY STRATEGY: A product with a "real" coconut taste.
 



PROD'CT PROFILE 2: DESICCATED COCONUT
 

USAGE: Multiple as a food ingredient.
 

PHYSICAL PRODUCT: The dried kernel is processed into varying
 
sizes, from chunks to extra fine. Finely grated coconut flakes
 
can be steamed into a liquid, milky substance.
 

CATEGORY: Coconut ice cream and sherbet, juice and pina colada,
 
soft drinks and liquor, chocolate candy, cookies and pies,
 
flavors and spices for cooking.
 

MARKET USERS: Manufacturers and processors of branded products;
 
primarily a flavor within a multi-product line -- e.g. ice cream,
 
juice, pina colada; occasionally a specialized producer--such as
 
CocoLopez and CocoRibe.
 

USER COMMENTS: Standard, readily available product. When used
 
for extracting milk, the quality is not as good as it would be
 
with coconut cream, but a good substitute because of lower price
 
and greater product uniformity. A small part of a total product
 
line (less than 1% of sales), provides an exotic flavor, not used
 
by spice companies.
 

SIZE AND GROWTH: These are large markets in aggregate, at least
 
U.S. $1 billion, but growth is moderate at 3-7% per year since these
 
are mature markets. The U.S. imports approximately 40,000 t ol
 
desiccated coconuts, primarily from Asia, with smaller supplies
 
from Mexico and the South Pacific.
 

COMPETITION: Major coconut-growing and copra-producing
 
countries, ranging in annual volume from the Philippines
 
(2 million t) and Indonesia (I million) to Mexico (100,000 t) and
 
Fiji, Nlauru and the Solomon Islands (20-40,000 t).
 

CHA.NNELS: The three main channels in descending order of size
 
(1) large, integrated, general trading companies, which are
 
usually multinational; (2) medium-sized U.S. importers and
 
wholesalers in direct contact for contract with smaller copra
 
producers (many in the Philippines) and Philippine companies with
 
...Y. sale offices; and (3) wholesale produce markets servicing
 
regional and local manufacturers and retailers.
 

BARRIERS: High among the large food companies that are
 
backwardly integrated to suppliers and can exercise internal
 
transfer pricing. The large firms also act as purchasing agents
 
for smaller food companies. Smaller importers buy on quoted
 
price and standard specifications. Basically a commodity
 
product, even "extra-fine" desiccated coconut only commands a
 
premium of only U.S. $0.01 per pound. For flavoring, edible
 
synthetic substitutes are available.
 

ENTRY STRATEGY: Compete on c.i.f. price.
 



PRODUCT PROFILE 3: COCONUT CREAM (MILK) CREAMED COCONUT
 

COMPETITION: Coconut cream competes with desiccated coconuts and
 
fresh coconuts. Fresh coconuts are an acceptable substitute e
 
of availability and uniformity, while desiccated coconuts are reaid':"
 
available.
 

USAGE: Multiple as a food ingredient.
 

PHYSICAL PRODUCT: The fresh kernel or meat is processed into
 
milk or a semi-liquid nectai. There is no clear distinction
 
between what is sometimes marketed as coconut milk versus cream.
 

CATEGORY: Coconut ice cream and sherbet, juice and pina colaia, 
soft drinks and liquor, chocolate candy, cookies and pies, fiv.'zr 
and spices for cooking. 

MARKET USERS: Small, specialty producers attempt to convey a
 
distinctive image to the end-users -- natural, exotic, high
 
value, and different from the product availabe from the mass
 
market producers and distributors.
 

USER COMMENTS: A difficult product to work with, some users
 
have tried it, but switched back to desiccated coconut. The
 
consistency often varies from shipment to shipment and each must
 
be tested on arrival. Coconut cream has a superior taste
 
compared to dried coconut, but many consumers cannot tell the
 
difference. Desicated coconut flakes keep better.
 

CHAN IELS: Limited, often by direct purchase from coconut cream
 
producer to ingredient user/producer. Some is purchased from the
 
United Kingdom and Belgium for candy fillings.
 

BARRIERS: Some large food companies are not very interested in
 
this product because their own production processes are geared to
 
desiccated coconut from their own integrated supply sources. Due
 
to the lack of product standards, coconut cream is sold by sample
 
or on a trial basis
 

ENERGY STRATEGY: Made-to-order coconut cream meeting buyer
 
specifications.
 



PRODUCT PROFILE 4: FRESH COCONUTS
 

COMPETITION: Fresh coconuts also compete directly with
 
desiccated coconuts and coconut cream.
 

USAGE: Primarily as an ingredient for final food uses in ice
 
cream and juices. Also purchased for direct consumption or as a
 
condiment or flavoring for cooking.
 

PHYSICAL PRODUCT: Whole coconut, primarily shipped in dehydrated
 
form, with a brown shell and dry but still soft interior.
 
Sometimes as a green, fresh coconut with an interior that is
 
completely soft and contains the coconut water.
 

CATEGORY: (1) For ingredients -- cocrnut ice cream and sherbet, 
juice and pina colada, soft drinks and liquor, chocolate candy, 
cookies and pies, (2) For cooking -- flavor and spices. 

MARKET USERS: Due to the perishable nature of the product, users
 
are almost exclusively ma.-ufacturers and consumers located in
 
Puerto Rico, Florida, the Caribbean, Southwest (California and
 
Texas) Central American and Mexico, and Hawaii. Dehusked
 
coconuts in the North arrive harder and drier.
 

USER COMMENTS: Some industrial users prefer to process fresh
 
coconuts as a food ingredient. The product is cheap, but a large
 
proportion may be for the primary use. The reject coconuts are
 
often desiccated.
 

SIZE AND GROWTH: The U.S. imports about 17,000-18,000 t of 
coconuts each year, with a value of U.S. S 3.0 -3.4 million; tut the 
of tz.e volume may end up as copra. The market has not grown 
over the last three to five years. 

CHA NEr2: Direct oiders from plantation to processors;
 
independent middlemen are not significant channels. Also, there
 
are some cross-border purchases and shipments, subject to USDA
 
inspection and approval.
 

BARRIERS: Proximity is essential due to high transport costs for
 
this bulky product. Standards do not exist and the quality is
 
uneven.
 

ENTRY STRATEGY: Establish direct ties between plantations and
 
processors.
 



PRODUCT PROFILE 5: COCONUT OIL
 

USAGE: Used as an edible cooking oil and a source of fatty a:.is
 
for soaps, detergents, and cosmetics.
 

PHYSICAL PRODUCT: Oil and oil-derived chemicals produced by
 
expelling copra (dried coconut meat), which may then be.
 

CATEGORY: Edible oil, non-dairy creamer for filler; shampccos, szacS
 
essences (flavor and fragrance)
 

:!ARKET USERS: Large companies
 

USER C0O'iMENTS: A commodity product with price as the major
 
sell .ng point. The market is dominated by the Philippines.
 

SIZE AND GROWTH: U.S. consumption (including both edible and 
inedible products) of coconut oil decreased from 500,000 t in 
1976 to 350,000 t in 1986. The USDA estimates coconut oil 
imports of 450,000 t in 1988. Prices fluctuate and reached a 
high of $0.60 per pound in 1984, but have fallen back to the v-e 
level of 10-12 years ago. Lauric acid from coconut oil for scaps 
and detergents accounts for only 45,000 t. Palm kernel oil is a 
prime substitute for the non-edible uses due to its similar "'igh 
concentration of lauric acid. For edible uses, the market has 
declined following the American Heart Association, and the 
National Academy of Sciences have recommended that highly 
saturated tropical fats should be avoided. The American Scv'tean 
Gro*.'ers' Association is lobbying for federal regulations to 1abe' 
coconut, palm and palm kernel oil as saturated fats. 

COMPETITION: The Philippines is the market leader, but there are
 
a dozen other major exporters and about fifty large coconut
 
producers who have sporadically entered the export market. Since
 
many other vegetable oils are availa' i as substitutes for
 
edible uses, price is an important c,.sideration. Although u.S.
 
soybean oil has a powerful lobby, it is not always price
 
competitive. The soybean industry in Brazil and Argentina are
 
major international competitors, and reportedly are subsidized.
 
Palm kernel exports are a major competitor for the non-edib.e
 
uses of coconut oil.
 

CHANNELS: Primarily, large, integrated multinational companies,
 
authorized buying agents and manufacturer representatives.
 

BARRIERS: Integrated channels, coalitions among Asian producers,
 
unstable coconut prices and a declining U.S. market trend.
 

.ENTRY STRATEGY: It would be difficult to compete on price terms
 
with large existing producers of edible coconut oil and it might
 
be necessary to undertake both a consumer education campaign and
 
a government lobbying effort for the mass market. An alternative
 
would be to produce a virgin (first pressing) oil by using a w.et
 
process, resulting in a higher quality product with a fragrant
 
natural aroma for cosmetic uses.
 



PRODUCT PROFILE 6: "REDUCED SATURATED FAT" COCONUT OIL
 

A reduced-saturated fat coconut oil is a potential product that
 
is still in the research stages. Work is being done in the
 
Philippines by Proctor and Gamble and Unileven. If this can be
 
done at a low enough cost, companies may attempt a high-volu-e
 
transformation of their coconut oil output.
 

USAGE: Direct, end-use food consumption.
 

PHYSICAL PRODUCT: Ideally, low saturated fats.
 

CATEGORY: Home cooking oil.
 

MARKET USERS: Primarily specialty distributors of the minor
 
edible oils, who might supply health-conscious ethnic househcz1s
 
with a preferred type of cooking oil.
 

USER COMIMENTS: Samples would be needed for chemical analysis
 
and market testing.
 

SI7E A:D GROWTH: Indeterminate; the total cooking oil market 4s
 
over U.S. $1 billion, but this includes various vegetable oils.
 

COMPETITION: Primarily producers of other vegetable oils.
 

CHANN ELS: Direct sales from coconut oil producers to edi-le oil
 
Jstributors.
 

EARRIERS: Health concerns brought to the attention of consumers
 
by lobbyi,-g and advertising efforts of the American Soybean
 
Gro'.wers ,zsociation and other producers of edible temperate

oils.
 

ENTRY STPATEGY: Start with the ethnic market because of
 
:amiliarity with the product and to reduce perceptions of other
 
edible oil producers that the new product would constitute a threa.
 



PRODUCT PROFILE 7: COIR AND COCONUT SHELLS
 

USAGE: Coir and coconut shells are non-food materials for
 
household, industrial fuel, and fiber users.
 

PHYSICAL PRODUCT: Coir (coconut husk fiber) is available in a._ 
or rubberized forms. Coconut shells are carbonized. 

CATEGORY: Coir is used in rope, mattresses, and seats, iocr 
mats, handicraft and alternate fuel. Coconut shell charc- 1 Ls 
predominantly used for fuel but may be processed into activaei 
carbon in capital-intensive facilities. 

M!ARKET USERS: Coir is bought by manufacturers and suppliers
 
general merchandise, gifts, and arts and crafts material, she>l
 
charcoal is burned directly in industrial boilers and kilns.
 

USER COMMENTS: Coir products are low-value, high-volume items.
 
In handicrafts, coir is used as a filler material for containers.
 
Coir competas with abaca and jute fiber and rope and, it has nz
 
particular product distinctiveness. Coconut shell makes an
 
excellent charcoal. However, it competes on the basis of tne
 
price of alternative sources and face problems of consistent
 
delivery from suppliers.
 

SIZE AND GROWTH: These are small markets, each less than
 
U.S. $500 million in sales to low-growth, mature industries .. tm 
limited expansion prospects. 

CO,_PETITI,: For coir, most developing countries have simi:r
 
trade advantages with the United States. Shell charcoal has m~r
 
alternate sources, locally and internationally.
 

CHANNELS: Coir is distributed through buying agents for ma~cr
 
rope, mattress, and handicraft manufacturers. Shell charcoal -.
 
be sold directly to users by a coconut processing plant.
 

BARRIERS: Price and distance are problems due to the low value
 
and bulk of these products. It is generally an open and
 
competitive market. 

ENTRY STRATEGY: Develop a low-cost operation for these 
byproducts. Obtain equipment to reduce transport costs such 3s .i 
high-density baling press. 



ANNEX I-b
 

MARKET SURVEY AND QUESTIONNAIRE
 

An Approach to Conducting the Market Survey on High-Value
 
Coconut Products
 

Cbiectives
 

The purposes of market research include informing users of tie
 
products' availability and characteristics, and determining t:e
 
likelihood and frequency of purchases, as well as the
 
relationship between product prices and the quantity consumed.
 
User perceptions of products are a key element of a market
 
survey. Some coconut products are new from the user's point-of
view because they have not yet been tried and the users are
 
already being served by alternative existing products. For a
 
products, the marketing task is to encourage pLuduct substitut!Zn
 
by new users. To do so, one of the main otjectives is to
 
determine how the product compares to its substitutes. In
 
marketing jargon, this is described as a product superiority,
 
parity, or inferiority.
 

Understanding product pcsiticn is important because an infericr
 
product will have to sell on the basis of a lower price, while a
 
superior product can command a premium. Under product parity, a
 
.hole set of marketing concerns have to be addressed including
 
price, quality, reliability of delivery, custom production to
 
7eet specifications of each major buyer, and product
 
differentiation through promotion and advertising. A market
 
survey should include technical specifications for products cv
 
use when possible. Where tnese have not been establisned, the
 
respondent is likely to require product samples for testing so
 
that a more valid indication of interest can be elicited.
 

T.ey question of many market studies is "How big is the -3r .e
frr the product?" However, for niche markets, this question
 
might not be relevant because the market size is already known to
 
Le small. For example, published data might be available on
 
total sales of ice cream and the shares of coconut-flavored
 
products in that market. Thus, a survey might want to ask other
 
ey',questions such as, "How can the dollar sales or market share
 
st coconut ice-cream be increased?" or "What are consumer
 
reactions to coconut ice cream?" These questIcns are appropr:ote
 
fcr a neutral survey geared to obtaining general inf:rmatiin
 
about the market.
 

The preliminary market survey conducted for this study was
 
designed to identify opportunities and constraints for tne South
 
Pacific coconut industry and directions for further market
 
Investigation later. A "snowball" approach wa; used with
 
telephone surveys of informants leading to identification of
 
other respondents. The survey did not rely on a statistically
 
rigorous, random sampling from the universe of possible
 
respondents. Nor was the market assessment based a
on 




comprehensive analysis of secondary data.
 

The pattern of questions asked in the survey varied with the
 
responses. For example, one question was, "Do you want to buy
 
coconut concentrate or flavoring for your ice crearte" If the 
answer was affirmative, the follow-up question would be, "In .;h-t 
quantity and specifications, and at what price?" if the answ*;er 
was negative, the surveyor would ask, "Why not?" (Note that 
artificial flavors already dominate this market.) This type :. 
question is most appropriate for an action-oriented survey,' thAt 
is concerned with purchasing behavior of specific firms or
 
consumers. A neutral survey may yield better responses cn s:-.
 
term attitudes than an action survey which might only reflect
 
respondents' willingness to try .he product out for awhile.
 

Selection of Resoondents
 

This market survey focused on intermediate users, such as the
 
purchasing manager or the technical director of a manufacturer of
 
ice cream or candy. It also emphasized brokers and wholesalers
 
for retail products. Although the final user ultimately
 
determines a product's viability, consumer survey are expensive
 
and tie-ccnsuming. That is especially the case if the consumer
 
is unfamiliar with the oroduct and must be educated in its use.
 

Existing purchasers of coconut p-oducts may represent the most
 
viable market segment for South Pacific producers in the near
 
term. Thus, the market survey focused on existing users and
 
brokers already in this market. Their reactions can be useful _n
 
product choice and in reformulating the product or deciding =m a
 
strategy to expand the consumer base. A relatively inexpensive
 
way of obtaining these reactions is thirough a focus group
 
discussion. A focus group could be composed of ethnic consumers
 
to gain some insights on their current or potential use of the
 
products. As a proxy for focus groups of ethnic users, one minmt 
interview importers of coconut products who serve the ethnic 
communities. Unfortunately, it can be difficult to find these
 
importers cecause of the small and specialized nature of their
 
cusinesses, which often do not appear in commercial market
 
Listings.
 

The Scope of the Market Study
 

The choice of what products to include in a market study can be a
 
"chicken-or-egg" dilemma because of the issue of "which comes
 
first, product development or market viability?" Furthermore,
 
the respondent may only be interested in the product if
 
commitments on product quantity, quality and price can be made,
 
but the prospective firm might not be able to secure financing or
 
make production commitments until after prospective users
 
indicate their total requirements.
 

The situation is even more complicated when multiple products can
 
be generated from the same or a modified manufacturing process.
 



A market study may have to make assumptions from preliminary data
 
on the process, costs, technical specifications, and quality and
 
quantity of various products. Usually, it is necessary to narro*:
 
down the list of possible products before the survey.
 



REMINDERS TO INTERVIEWER(S): 
1. This survey is directed at intermediate users- probably manufacturing, 

marketing, and R & D managers, of firms, not at end-users or final 
consumers. 

2. There are really only two basic questions to this survey: (i) Do you use 
coconut by-product "x"? (ii) f "yes," proceed with the survey; if "no," ask 
why not. 

3. This survey is essentially exploratory, opportunistic, and open-ended. 
Therefore, the interviewer should allow the respondent leeway in replying. 
That means: (a) the respondent will probably answer out-of-sequence and 
introduce new information not covered by the questionnaire; and (b) the 
interviewer has two difficult tasks- i) to encourage the respondent to keep 
talking, and (ii) to make sure that the responses cover the questions in the 
survey. Be on the look-out for a genuine expert-, someone who knows the 
coconut business or who may have buying experience in American Samoa 
and the Pacific Islands. 

4. This is a non-random, survey. We need referrals to continue the survey. i) 
Be sure to ask that question (at the end of the interview). (ii) Use the 
telephone directory and try "blind" or "cold" calls-- for example, to 
supermarkets, candy manufacturers, ice cream companies. Note that we are 
interested in several "industries" or types of users; the questionnaire covers 
'quantitative" information that can be classified, but the qualitative
 
information-- opinions, may be equally important.
 

5. This is not a "rigorous" questionnaire. The questions are just guidelines. 
Interviewers may change the form and sequence of the questions, ask long 
as the basic topics- Volume , Sources etc., are covered. 

6. The questionairre is preliminary., and we always "pre-test.' That means: 
look over the qu,,,ionnaire arnd make vour own adjustments, sugestions, 
etc.; (ii) we should review the results after 5-7 interviewees in order to 
improve the questionnaire. 

QUESTIONNAIRE ELEMENTS 
Entry "Story Line" 
* Salutation. 
"Identity.
 
° We are conducting an exploratory survey,
 
"for USAID, on behalf of American Samoa & the Pacific Islands, (this
 

information may or may not be helpful) 
* to determine the feasibility of American Samoa's supplying you with 

coconut by-products (this line needs to be phrased better or restated) 

NOTES: 
(1) Be prepared to answer questions about the story line; go through the 



accompanying materials. 
(2)Be patient, as you will probably be "bounced around" to different 

managers/respondents within the company. 
(3)Be sure to list down respondent's name, position, office number, firm 

address, etc. 
(4) In the course of the interview, insert at appropriate stages the following 

(flattering) remark: "We are interested in your expert opinion on this 
question..." 

Key Question
 

"Do you/Does your company use any cocoaut by-products?
 

(If no) 
(1)Why not? NOTE: A negative response may offer important information 

on the feasibility of the project. Probe for the reasor,(s)-cost, unreliable 
or inconsistent product, high cholesterol, consumer ignorance, taste, etc., 
and ask the respondent to explain the reason(s). 

(2) 	 IMPORTANT: 
* Are there substitutes that you use instead of coconut? 
*What are they?
 
"Why are they preferred to coconut by your firm?
 

(3) 	Exit. Thank you. Can you suggest another respondent to help us
 
continue the survey?
 

IfYes
 
NOTE: (1) A separate sheet may be useful to list down the answers.
 

(2) 	The sequence of questions may be rearranged. Some respondents 
may prefer to "warm up" with general Usage & Attitude questions. 

Usage & Attitude 
"What particular coconut products (or by-products) does your company 

import/ purchase/ use? (refer to list if needed) 
"How is the particular by-product used in your company? (name each one if 

more than one) 
*What (if any) are the substitutes for the coconut by-product? 
"What do you like about the coconut by-product with respect to its 

substitute(s)? 
"What 	do you dislike about the coconut by-product with respect to its 

substitute(s)? 

Volume 
* Over how many years has your company been buying the coconut products? 

(name each individually if more than one) 



*How many pounds or tons of each product (as named by the respondent) 
did your company buy in 1987, and fo: the first half of 1988? 

SoUrcs 
* From what countries did you buy each of your coconut products from in 

1987, and in the first half of 1988? 
"How many pounds did you buy from each country in 1987, and for the first 

half of 1988? 
* Which countries (or companies) are your most reliable suppliers? 
* Which countries (or companies) are new suppliers, that is, since 1986? 

Projections 
*Since your company has been buying the coconut products (name each one), 

has the usage /market/purchase for these products been declining or rising? 
* In your opinion, is the market for each of the products likely zo decline or 

grow over the next few years, from 1988-1990? 
* Why do you believe that usage is declining (or increasing)? 
* What factors do you believe will influence increased usage? 
*Could you explain what you mean by (repeat factor stated by respor.dent)? 

Price 
* (Price is likely to be one factor) What is the lowest price, and the highest 

price that you paid per pound in 1988, for your coconut products? 
"What is the lowest and the highest price that you are prepared to pay for -he 

products in 1989? in 1990? 

Quality 
*(Quality is a likely factor to influence .,sage and price) Could you elaborate 

on your firm's (or customers') requirements on quality? 
" What technical specifications would you require from the products? 
"(If detailed) Would you send a copy of your specifications to this address? 
"Would you be willing to accept and comment on samples from the project? 

* Exit. Thank you. Can you suggest other users of coconut products? 



.ANNEX I - c 

LIST OF RESPONDENTS CONTACTED IN INITIAL SURVEY
 

RESEARCH DAETH 
1. 	Dun's Maketing Sevices, 3 Century Drive Parsippany, NJ 07054; 1-800-526. 

0651; Dun & Bradstreet Principal International Businesses; Dun's 
Marketing Services. 

2. 	The Journl of Commerce 110 Wall St., NY NY 10005; (212) 425-1616; Port 
Import/Export Reporting Service. 

3. 	Gale Research Co., Book Tower, Detroit, MI 48226. 
4. 	 Thomas International Publishing Co. Inc., One Penn Plaza, 250 West 34th 

St., NY NY 10119; (212) 290-7343. 
5. 	Standard and Poor's Register of Corporations, N.Y., 1988. 

FROST & SULLIVAN REPORTS: INDUSTRY STUDIES 
1. 	The U.S. Animal Feed Industry, 1983, 199 pages, #A854. 
2. 	 Europe's Dehydrated and Powdered Foods Market, 1982, 278 p., #E590. 
3. 	Ethnic and Frozen Style Foods, 1982, 286 pages, #A1 138. 
4. 	Processed and Fresh Fish Markets, 1981, 265 pages, #A947. 
5. 	Flavor and Fragrance Market in the U.S., 1982, 352 pages, #A1055. 
6. 	 Flavor and Fragrance Market in Europe, 1983, 277 pages, #E621. 
7. 	 Food Enhancers Market in the U.S., 1984, 2 vol., #A1341. 
3. 	Frozen Foods Market in Europe, 1983, 2 vol., #E630. 
9. 	Marketing Strategies for Cosmetics and Toiletries in Europe, 1983, 382 

pages, #E605. 
10. Meat and Meat Products Market in Europe, 1984, 352 pages, #E685. 
11. 	 Organic Pigments Market in Europe, 1983, 297 pages, #E608. 
12. Protein Ingredients Market in the U.S., 1982, 207 pages, #A1014. 

FOOD LNND STRY ASSOCIAIJONS: GENERAL 
1. 	American Institute of Food Distribution, Inc., 28-12 Broadway, Fair Lawn, 

NJ, 07410; (201) 791-5570. 
2. 	Food Industry Association Executives, 1001 Connecticut Ave. NW, Suite 

800, Washington, D.C. 20036; (202) 296-8951. 
3. 	National Food Brokers Association, 1010 Massachusetts Ave. NW, 

. Washington, D.C. 20001; (202) 789-2844. 
4. 	 National Association of Specialty Food and Confection Brokers; 6501 Puco, 

Ft. Worth TX 76133 (817) 292-8495. 
5. National Association for the Specialty Food Trade; 215 Park Avenue #1606, 

NY NY 10003 (212) 505-1770. 
6. 	National Confecioners Association, Rhonda Applebaum (703) 790-5750. 
7. 	 American bakers Association 1111 14th St. N.W. # 300, Washington, D.C. 

(202) 296-5800. 
8. 	American Institute of Baking, 1213 Bakers Way, Manhattan, KS 66502; (913) 

537-4750. 

FRAGRANCES AND PERFUMES 



1. 	Inte rational Flavors and Fragrances, 521 W 57th St., NY NY 10019; (212) 
765-550, Mr. Arthur Roberts, VP Corp. Dir. off Purchasing for Natural 
Produ IFF 600 H-ghway 36, Hazlet NJ 07730; (201) 264-4500. 

2. 	 Cosme4Tcfletry and Fragrance Association, 1110 Vermont Ave., NW, 
Suite 80W, Washington, D.C. 20005; Edward Kavanaugh, Pres.; (202) 331
1770. 

3. 	Fragrance Foundation, 142 E30th St., NY NY 10016; Annette Green, Exec. 
Dir.; (212) 725-2755. 

4. 	 Fragrance Manufacturers/Materials (two names) Association of the U.S., 
900 17th St., NW, Suite 650, Washington, D. C. 20006; Atty. Daniel 
Thompson, Exec. Sec.; (202) 293-5800. 

FLAVORINGS & SPICES 

I.Mc Cormick & Co. Inc., 11350 Mc Cormick Road, Hunt Valley, MD 21301; 
Al Goetze, Intl Purchasing, (301) 667-7301, 771-6000, 771-510. 

2. 	American Spice Trade Association, Box 1267 Englewood Cliffs, NJ 07632; 
Thomas Burns, EVP; (201) 568-2163. 

3. 	Durkee PA, (215) 867-0521; RD. Nelson, Purchasing Director. 
5. 	Spice Islands CA, (415) 981-7600; N. Brunckhorst, Buyer. 
6. 	Spice King CA; (213) 836-7770; Ban Stern. 
7. 	 Naarden Int'l USA, N-Y; Int'l Import Mrkting Mgr., Stanley White; (212) 

371-5300. 
8. 	MCP Foods CA; (714) 535-2871. 
9. ITC Flavorings & Fragrances IL; (312) 827-2153. 
10.ITC Spices & Seasonings; (312) 287-8572. 

FLAVORS & OILS 

New rersey 
"A & S Corp. (201) 575-6330 
"Coldelite Corp.; Italy, ice cream; (201) 843-7400 
* Crompton & Knowles (201) 25850 
* Elan chemical (201) 344-8014 
* Firmenich (609) 452-1000 
"Mane USA (France) (201) 633-5533 
* Cibis Products (201) 824-3144 
*Thomas & Co.; (201) 221-0990 

llin.il
* Fa.ntasy Flavors (312) 668-1000 
"Food Materials Corp. (312) 463-7600 
"J. D. Searle; artificial; (312) 982-7000 

California
 



* Ajinomoto (213) 373-6891
 
"American Foods (415) 641-1040
 
"Flavurence (213) 727-1957
 
" Kovarich Brokerage (213) 222-7143 
* Hasegawa USA 534I W. 144th St. Lawndale, CA 90260; (213) 643-9711 

New York
 
" Amazon Coffee (718) 507-8080
 
"Globe Extracts (516) 273-6200
 
" Hartog Trading (212) 687-2000

" Hartog Foods International (212) 687-2000 
" Manheimer (718) 392-7800 
* Rockley (212) 355-5770 
"Standard Aromatics (212) 926-2000 

Others 
* Eclipse Food Products; RI (401) -739-3600 
*Adams OH (216) 225-9135 

Berghausen OH (513) 541-5631 
Lucks Co. WA (206) 622-4609 

" Ottens Manufacturing; PA (215) 627-5030 
" Tannin Corp.; MA (617) 532-4010 

FOODS & BEVERAGES 

Alabama 
* Marx Brothers; (205) 251-3139; 26 emp. 

California 
" American Fruit Processors 10725 Sutter Avenue, Pacorna CA 91331 (818) 899

9574 
" MCP Borden; juices &powders; 421 S. Achison, Anaheim, CA 92805 (714) 

535-2871 
* Banta Associates (714) 597-7514
" Calavo Growes of California; (213) 587-4291; 350 emp., $65 M. 
" Mother's Cake &Cookies; (415) 569-2323 
"Crown Oil; (415) 433-4686 
"Natural Nectar Products Corp; City of Industry CA 91745 
* Natute's Warehouse, Inc.; Sacramento, CA 95816 
* Del Monte Foods Department A, San Francisco CA 94105 
*Hain Pure Food Co., LA CA 90061 
*Dole, 50 California st. SF 94111; (415) 986-3000 
"Spectrum Naturals; 133 Copeland St., Petaluma CA 94952 
° T&P Custom Brokers 2500 E Colorado; 213-796-9008 
* Kern's of California; City of Industry; Brian Lynmayer (Purchasing Manager) 

818-369-8354 



* L & A juice co., Inc., City of Industry, CA 91745 
* R. W. Knudsen & Co., C'nco CA 90241; 213-744-7000 
" Baker conmodities (213) 268-2801 
* Carnation Co.; (213) 932-6000 
* Colgate-Pa&nolive; coco-oil RP; (212) 310-2000 
* Lou Ana Foods (318) 948-6561 
* Marubeni San Francisco (415) 954-0100 
* Mother's Cake & Cookies (415) 569-2323 
* Norman, Fox, & Co. (213) 583-0016 
* Dreyer's (415) 652-8187 
"Xenia Food Communications; PO Box 25919 (213) 479-1221 
*Safeway Stores (Von's) 2800 Ygn.acio Alley Rd., Walnut Creek CA 94548; 

(415) 944-4000 
* Von's Grocery Co.; 10150 Lower Azusa Rd., El Monte CA 91731; (213) 579

1400 
" Ralph's Grocery Store Co., P.O. Box 54143, LA CA 90054; VP Keri Hodges; 

Import Purchasing Manager John Mitchell (2130 637-1101 & 748-9471 

Connecticu
 
*Great Eastern Trading; (203) 348-7667 
* Cadbury Scwep-)es (Peter Paul, Coco Casa, RoseHolland House), Naugatuck, 

CT 06770 
* Pepperidge Farm, Inc., Norwalk CT 06856 
* The Club Distilling Co., Hartford CT 
* Hueblein, Munson Road, Farmington, CN 06032; 203-678-6500 &240-5000 
* House of Lawrence (203) 637-7887 

Florida 
* Adams Fruit &Import; (305) 751-7231; 25 emp. 

* Anzel Products, Inc., .Miami, FL 33142 (DR) 
Lincoln Diversified Systems; (305) 391-0880; 200 emp. 

* Lakeview Products, Miami, FL 33242 

Hawaii 
* Hawaiian Flour Mills; coco milk & flakes; (808) 527-3264; 65 emp. 
"Hawaiian Sun; R.P coconuts; (808) 845-3211; 80 ernp. 
*Hawaiian Host; candy; (808) 949-5541 
*Kotake Shokai; fruits & vegetables; (808) 533-2961 
"Royal Trading Co.; confectionary; (808) 531-2002 

Illinois 
*Sun Diamond Growers of California; (317) 739-3000; 90 emp., 15000 Tons 
*Stepan (312) 446-7500 
*Borden's (312) 498-6200 
*Home Juice Co. (. 2) 379-3000 



0 Beatrice Foods Co., 2 North La Salle St., Chicago 60602; (312) 782-3820 

Indiana 
*Coktails far Two Distilling Co., Lawrenceburg, IN 

Louissiana
 
" Valle & Sons; (504) 525-3424
 
"Bruce Foods Corp.; P.O. Drawer 1030, New Iberia 70560 (318) 364-5874
 

MAryland
*Castle & Cooke; (301) 992-0016 & (415) 986-3000 

* Stop & Shop, P.O. Box 1942, boston MA 02105 
*Timberlake Candies (617) 484-6257 
* Bailey's of Boston (617) 321-5700 
• H P Hood (617) 242-0600 

* Everfresh Juice (313) 755-9500 

Minnesota 
"General Mils, Minn MN 55440; Pilsbury (612) 330-4966 
"Land O'Lakes, Inc. PO Box 116, Minn MN 55440 (612) 481-2488 

Missouri 
* Pet Inc., 400 South 4th St. St. Louis MO 63102 (314) 621-5400 
New Tersey 

' Hershey Imports (201) 388-9000; 125 emp. 
*Red V Coconut Products; Avenel, NJ 07001; (201) 388-8282 
*Goya Foods; Secaucus, NJ 07094 
* Paddington Corp., One Parker Plaza, Fort Lee NJ 07024 (Canada); 201-592

5700; Dean Arvanites 
*Sunshine Biscuits, Inc., Woodbridge, NJ 07095-1196 
*Thomas J. Lipton, (201) 567-8000 
*Van Leer Choclate Corp. (201) 798-8080 
*M & M/ Mars; Hackettstown, NJ (201) 852-1000 
*Nabisco (201) 682-6400 
*Quality Confections of America; Plaza Nine 900 Route 9, woodbridge, NJ 

07095 (201) 636-3902 
*Campbell Soup Co., Camden Place, Camden NJ 08101 (609) 342-3500 
* American Kitchen Products, 812 Jersey Avenue, Jersey City NJ 07303 (201) 

66-4800 

New York 
Amato Agency (212) 943-4974 



"Trucco; (212) 893-3060 
"Cocoilne Chodate Co., Inc.; (718) 5224500 
"Phildes,; (212) 986-8385; 5000 Tons 
SMars Fidk&Fruit; (718) 453-6770; 29 emp. 

"Finest Foods; (718) 296-0700 
"General Foods; White Plains, NY 10625 (302) 734-6100 & (914) 335-2500 
"Iberia Foods Corp., Brooklyn NY 11207 
"Nestle Foods, 914-251-3000 
"NOG Inc. (716) 366-3322 
"Naarden International USA (212) 371-5300 
"Southland Frozen Foods (516) 222-9350 
"Mercantum (US) Corporation (212) 233-0412 
"Curtis Bums (716) 325-1020 
"J.P. Braun & Sons (516) 997-2200 
"United Fruit Co.1271 Ave. of the Americas NY NY 10020 (212) 307-2000 

Ohio
 
0 Virmurco; (216) 722-1102 
* CocoRibe Co., Cincinnati OH 
* Capitol City Products (614) 299-2801 
* J.M. Smucker (216) 682-0015 

•Palmco (503) 286-8341 
Pennsylvania 
"Durkee Famous Foods; (215) 867-0521; 500 emp., 525 M. 
o Hershey Foods (717) 534-7500 
"Godiva (215) 779-3792 

Puerto Rico 
•Goya de Puerto Rico, Bayamon, PR 00621 (DR)
"Coco Lopez Corp., Bayamon, PR 00621 

"Coco Rico Inc., PR 
"Able Sales; pastes &juice; (809) 795-3:31 
°Costamar Corp; foods; (809) 786-0737 

Malger &Co.; foods; (809) 781-3308 
* Plaza Provisions; soap & foods; (809) 781-2070 
* Suarez &Co., Inc.; (809) 782-6117 

Zan

•Anderson Clayton Foods (214) 450-6000 

Vermont
 
"Ben &Jerry's (802) 224-5641 
"Spring Tree Corp.; P.O. Box 1160, Brattleboro, VT 05301; (802) 254-8784 



Viinia
 
Northern Virginia Beverage Co., 844 Terminal Road P.O. Box 0549,
 

Newington VA 22122 (703) 550-9710 (Coco Lopez of Puerto Rico)
 

"Ayengar Associates; WA (206) 524-4040 
"International Food Storage, PO Box 1924 W. 505 Riverside Ave., Suite 500, 

Spokane 99210 (509) 455-8523 

* Daltons; food; (416) 366-8921 
* Preisco Foods; (604) 941-8502; 70 emp., $35 M. 
*Seymour Importing; food; (604) 434-0221; 50 emp. 
*Lawton; processed coconuts; (416) 672-0400 
*Loretta Foods Ltd. (416) 678-9250 
* Morris National Sales; confectionary; (514) 931-7525 
*Dwersey Canada; soap (416) 822-3511 
*Alma Foods; chocolate; (602) 420-5001 
" Arkona Feed Mills (519) 828-3385 
"Balcorp Ltd; fruits &nuts: (514) 387-7383 
*Bertozzi Importing; Italy: (416) 746-7250 
* Bowes Co.; fruits; (416) 233-5851 
*Cosmopolitan Foods; European food; (604) 273-4546 
*Cuiinar Foods; European Foods; (416) 689-9633 
*Dalton's; coconuts; (416) 366-8921 
* Empire Spice Co. (204) 942-2574 
*H &T International Food Brokers; dried fruits, nuts, juices; (416) 622-6650 
* ITC Canada; spices; (514) 332-3400 
*Khazzana Inc.; dried fruits &nuts; (514) 397-1710 
" Sun Pac Foods Ltd.; juice; (416) 741-3520 
*Dominican Food Brokers (416) 474-0424 

CARBONIZED SHELL 
* Cameron Yakima; (509) 452-6605, WA 

* Blocksom &Co., 406 Centre St., Michigan City IN463600; (219) 874-3231 

HANDICRAFTS/ARS & CRAFTS/BASKETS 
* A12 Makana; HI (808) 841-7383 
* Buhi Imports; HKI &RP; OH (213) 593-6540 
*Charlotte Charles; fine foods; IL(312) 772-8310 
*Dell-Co Imports; Mexico; TX (512) 722-8368 
*Greenspan &Co; baskets; NTY (718) 894-7000 
*Hecht Importers; PA (215) 92.5-5520 



* Hickory Farm; fine foods; OH (419) 893-7611 
* Hlirt Co; fne foods; MI (313) 831-2020 
* Importtd Interors; IL (312) 666-9366 
"Internattii Artware; FL (904) 737-8500 
* Kuba Intenational; TX (214) 353-9808 
° Lucky Clover Trading; CA (707) 746-5885 
"Luzon imports; PR; MA (617) 482-5012 
"Marshall Products Inc.; CA (213) 595-1223 
"New Trends; TX (214) 243-2406 
"Ohio Imports Co.; OH (216) 756-2700 
"Pacific Rim Import Corp.; WA (206) 767-5000 
"Pan American Import Co.; Mexico; TX (512) 542- 5292 
"Panda Inc.; wooden articles; TX (214) 631-2042 
"Pier I Imports; MA (617) 749-7292 
"Polar Island Corp.: RP; NY (212) 402-8721 
"Ponce's Creations; WA (206) 628-0815 
"Watson Trading; wickerwork; .i (517) 439-9313 

FLOOR MATTINGS 
0 ArtCo Import-Export; IL (312) 338-5820 
* Burden's; craft items; FL (305) 835-5151 
0 Cape!, Inc.; rugs; NC (919) 483-2151 
* Euromarket Designs; mats from China; IL (312) 272-2888 
* Eurotex Inc.; rugs; PA (215) 739-8844 
*Forbo N.A.; PA (717) 291-5874 
*Harmony Carpet Corp.; NY (212) 355-6000 
*Interaco Corp.; cocoa mats; IL (312) 252-4995 
*Kelly Carpet Co.; NJ (609) 662-0317 
0Koffler Sales Corp.; cocoa mats; IL (312) 334-5200 
0 Puckett Supply; cocoa matting; NC (919) 292-1372 
* Schober Co.; PA (215) 425-4623 
0 Seymuur Inc.; mats; WA (206) 935-5471 
0Trans-Ocean Import Co.; NY (212) 371-5656 
*Tri-Par Carpets; IL(312) 467-6: 0 

COSMETICS & CREAMS 
"W. H. Cooper &Co.; shampoos & cream; L (312) 376-7675 
" Faberge, Inc.; NJ (201) 529-5100 
"Morrow's Unlimited; shampoos; CA (213) 367-5951 
"Pont-Flores Corp.; Europe; PR (809) 784-6065
"Maybrook Inc.; derivatives; MA (617) 682-1716 
* Allied of Chicago; IL(312) 459-0717 
* Amiguet Brothers; Spain; PR (809) 761-3450 
*Colonia Inc.; CT (203) 787-4711 
*Fmali Herb Co.; spice &sopas; CA (408) 423-7913 
*Focus Chemical Corp.; NH (603) 430-9802 



Fragrances Selective Inc.; Spain; NY (516) 586-5222 
* Michaud Assodates; sopas; CA (213) 650-4443 
SMoInlycke Inc.; tissue; (415) 830-2970 
Original 16dford Soap Works; Italy; RI (401) 821-2141 
Plaza Provi s; Europe; PR (809) 781-2070 

"The P-e-ume House; OR (503) 234-5375 
"Tri-Par Corp.; NY (212) 677-0900 
"Tropical Soap Co.; Box 31673 Dallas, TX 75231 (Mexico) 
"Mountain Ocean Ltd., Box 951 Boulder CO 80306 
"Sunshine LA, CA 90016 
"Kiss My Face Corp., P.O. Box 804, New Pa1tz, NY 12561 
"Schigg Bio-Food Products Dist., Moonachie, NJ 07074 
"The Community Soap Factory P.O. Box 32057 D.C. 20007 
"Helene Curtis IL (312) 661-0222 
"Proctor &Gamble OH (513) 983-1100 
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ANNEX II. COUNTRY PROFILES TAB 

American Samoa A 
Cook Islands B 
Fiji C 
French Polynesia D 
Kiribati E 
New Caledonia F 
Niue G 
Papua New Guinea H 
Solomon Islands I 
Tonga J 
Tuvalu K 
Vanuatu L 
Western Samoa M 



REPORT ON AMERICAN SAMOA 



AMERICAN SAMOA OVERVIEW
 

LAND. GEOGRAPHY AND POPULATION
 

American Samoa is comprised of seven islands with a total land
 
area of 197 square kilometers and a combined population of
 
approximateLy 37,500 people. The largest island is Tutuila,

approximately 135 square kilometers in area with over 90 percent

of the population.
 

The islands are located along 14 degrees latitude south of the
 
equator at about 170th meridian west longitude. American Samoa is
 
about 3,700 kilometers southwest of Hawaii and 2,500 kilometers
 
nc-theast of New Zealand. Western Samoa, an independent nation,
 
is 130 kilometers to the west.
 

Economic Overview
 

American Samoa has essentially a single-industry economy. Canned
 
tuna and related fish products account for virtually all exports

from the Territctvi in terms of quantity and value. The two tuna
 
canneries operating in American Samoa are wholly owned by

multinational corporations from the United States. 
 Fishing boats
 
from the United States, Korea and Taiwan are the principle

suppliers of fish to the canneries. The economy of American
 
Samoa experienced significant growth in the mid-1980's, mainly as
 
a result of a substantial increase in the production levels of
 
the tuna processing industry. In 1987, the canneries produced a
 
total of 18.7 million cases of canncd tuna valued at $269
 
million, the highest level of output on record.
 

In spite of the growing importance of the tuna processing

industry in American Samoa, financial aid from the United States
 
continues to be a key component of the area's basic income.
 
Grants from the U. S. Department of the Interior and other
 
federal agencies account for more than half of the receipts of
 
the American Samoa Government. In 1988, federal financial
 
assistance to the Territory totaled about $52 million.
 

American Samoa has a well-developed retail, service and wholesale
 
sector. In 1987, there were approximately 1,900 licensed
 
businesses. Local enterprises provide such services as banking,

accounting, insurance, architecture/engineering and data
 
processing.
 

Language
 

The official language of American Samoa is Samoan but English is
 
widely used.
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Currency
 

The currency is U. S. dollars. American Samoans are U.S.
 
Nationals, have unrestricted assess to the U. S. and carry U. S.
 
passports.
 

Air Transportation
 

American Samoa is currently served by one major U. S. air carrier
 
and several regional air carriers. Pago Pago International
 
Airport can accommodate any size commercial aircraft. Air
 
traffic control is maintained by the U. S. Federal Aviation
 
Administration. Despite good airport facilities, air

transportation between American Samoa and the U. S. sometimes
 
suffers from inadequate airline scheduling and service. Air
 
cargo service is frequently unreliable due to inadequate service
 
frequency and cargo capacity.
 

Sbippinq
 

Common carrier freight service between the west coast of the
 
United States and American Samoa is excellent. Di:ect service is
 
provided by fast, modern, high capacity ships. American Samoa's
 
current shipping services are listed in table 1. 
In addition to
 
tho services shown, the Western Samoa Shipping Corporation

operates an inter-island passenger/cargo ferry twice weekly

between Western Samoa and American Samoa. There are two
 
principle shipping agents in the Territory. At present,

transshipment cargo is largely from the U. S. to Tonga and the
 
Cook Islands. This cargo arrives in containers and is shipped

outwards in break bulk form.
 

Communications
 

As a member of the International Telecommunications Satellite
 
Organization, American Samoa is in direct 24-hour contact with 20
 
countries in the Pacific region and more than 100 nations world
wide. Telephone, telex, telegraph, fax and other services are
 
available and in common use. American Samoa is part of the U. S.
 
Postal system, and standard U. S. postal rates apply to the
 
Territory.
 

Banking
 

Full international service banking is provided by Bank of Hawaii
 
and the locally owned Amerika Samoa Bank. Commercial interest
 
rates are currently 14-15%. The American Samoa Development Bank
 
owned by the Government provides limited direct loans and loan
 
guarantees to residents for home building and for small to medium
 
local businesses at soft term rates. 
 The American Samoa Economic
 
Development Authority (EDA) can pr-v.e for tax exempt and
 
taxable industrial development bona rinancing for commercial and
 
infrastructure projects in excess of $USi.0 million that can
 
demonstrate a solid ability to repay the loan from sale of bond
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proceeds. EDA bond financing is secured solely on the payback

ability of the enterprise. EDA financing is for long term (15-25

years) capital financing with significant economic benefits.
 
Intereh rates are usually 2-4 points below the U. S. national
 
prime rate.
 

Utilities
 

Power is widely available on all islands at the U. S. standard of
 
110 and 220 volts.
 

The government owned and operated central water system services
 
85% of the Territory's population pumped from hiqv quality ground

water and surface systems. Outlying vil]7,ges depend on village
 
or surface and catchment systems.
 

Sewerage is available in the Pago Pago Bay Area, Tafuna
 
Industrial Park and Nuuuli-Tafuna area. Most outlying villages

rely on septic tank systems.
 

The American Samoa Government (ASG) contracts private business to

collect and dispose of solid waste generated from all villages in
 
the main islad of Tutuila which are accessible by paved roads.
 

Americar Samoa has more than 70 k:lometers of roads, 85% of which
 
are pavei (sealed).
 

Government
 

American Samoa has been an uni.. 
 rporated territory of the United
 
State5 since 1900. After pericJ,
- f direct administration by the

U. S. Navy and the U. S. Department of the Interior, American
 
Samoa is now virtually self governing. It has its own judicial

system, legislature, governor and non-voting representative to
 
the U. S. Congress. The U. S. Department of the Interior
 
continues to have e..ecutive responsibility for the territory.

American Samoa's currency is the U. S. Dollar.
 

Land
 

The topography of Pago Pago Bay with a narrow shelf bordered by

steep mountains is a severe constraint on the potential area
 
available for industrial development in the harbor area.
 
Industrial sites are available on long-term lease, 55 years with
 
a renewal option, at the Tafuna industrial Park located adjacent

to the Pago Pago International Airport. The Park includes a

total of 4S acres, divided into lots ranging from one-third to
 
one acre. 
 The final size of a site may be adjusted to fit
 
specific business needs, there are presently 12 acres available,
 
and 10 additional acres not yet fully developed. Full
 
electrical, water, sewage and drainage are provided. 
The annual
 
lease rate is $0.15 per square foot.
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Tnvestment
 

Investment incentives including generous tax, financial, manpower

training, land siting, transshipment and export incentives into
 
the U. s. market are available under the government's Industrial
 
Incentives Act.
 

Investment policy favors maximum local participation to the
 
extent feasible and available.
 

Agriculture
 

American Samoa's agriculture industry is subsistence oriented
 
with some commercial production in traditional crops and small
 
but growing interest in high value vegetables for local market
 
demand.
 

General Conclusions
 

Given the heavy subsistence nature of agriculture "n the
 
Territory, the access to local 
raw nuts is extremeiy limited to
 
oil.
 

The prospects for processing of coconut products for export is
 
favorable given the Territory's shipping advantages to the U. S.
 
west coast, access to U. S. markets and relative appeal to U. S.
 
investors, adequate and trained labor force and generous

incentives, the limiting factor is the Territory's labor rate
 
which is 3 to 5 times higher than most South Pacific countries.
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COUNTRY: AMERICAN SAMOA
 

COUNTRY PROFILE INFORMATION
 

1. 	 TRANSPORT (SEA/LAND)
 

1.1 	Type (container, refrigerator, other)
 

20 and 40 foot containers, reefer and breakbulk
 

1.2 	 Cost
 

American Samoa - U. S. West Coast US$140/ton or 1,3
 
(For regional and other shipping information see
 
American Samoa Shipping Services attachment)
 

1.3 	 Frequency
 

3 times a month to U. S. west coast
 

1.4 	 Capacity
 

ton vessels
 

1.5 	 Handling facilities from source (harvest) to collection
 
points
 

1.6 	 Back loading problems
 

None.
 

1.7 	 Other transport problems
 

None.
 

2. 	 EXPORT & IMPORT FACILITIES
 

2.1 	 Port
 

Pago Pago harbor, American Samoa's only port of entry,

is a well-sheltered, natural deep water harbor. With a
 
mid-channel 	depth of more than 60 meters between the
 
harbor mouth and the commercial port, the harbor has
 
more than ample depth for even the largest of modern
 
container ships. The navigational channel has never
 
required dredging.
 

The main cargo wharf is 340 meters long with a low
 
water depth of 9.1 meters. The port includes full
 
service facilities, including 21,000 square meters
 
containerized storage yard, and approximately 3,500
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square meters of covered transit warehouse space

available at dockside. The port has no cold storage

but power points are available for refrigerated

containers. The 120 meter fuel dock adjacent to the
 
main wharf is used for ship refueling and for
 
discharging fuel from tankers to the oil tank depot.
 

The port is government administered. The Port Director
 
is in direct control of the harbor and all its services
 
such as pilot services, traffic control, customs and
 
security and engineering services, cargo loading and
 
off-loading is carried out by two stevedoring firms,
 
who supply all labor and equipment required for freight

handling. The following port fees are currently in
 
effect.
 

Dockage - Two cents per GRT per day or 10 cents per

foot per day, whichever is greater.
 

Wharfage - $2.00 per ton of cargo, 30 days free
 

storage n incoming vessels only.
 

Dues - $1.00 per ton of cargo.
 

Pilotage - $100.00 for first 12 feet of draft plus
 
$3.00 for each additional foot.
 

Tug Hire - $200 per hour.
 

Customs - Entry/Clearance $6.00.
 

Water - $0.85 per ton.
 

Electricity - Approximately $27 to $29 per day per
 
plug-in point when used.
 

2.2 	 Warehouses
 

.A 3,500 square meter transit warehouse is at dock side.
 

2.3 Handling machinery
 

All cargo loading and off-loading is carried out by

three stevedoring firms who supply all equipment and
 
labor required for freight handling.
 

2.4 Water depth
 

Mid-channel depth of 60+ meters.
 
Low water depth at main wharf of 9.1 meters.
 

2.5 Harbor size
 

Harbor ocean area covers 11.8 sq. kilometers. Two
 
3-lane paved roads line the full perimeter of harbor.
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2.6 Problems
 

Limited additional land availability in harbor area.
 
Approximately 5 acres of government land available 1
 
mile west of main wharf. No cold storage.
 

3. SUPPORT INFRASTRUCTURE
 

3.1 Water
 

Available at $0.85 per ton.
 

3.2 Electrical
 

U. S. standard 110 and 220 volts.
 
Charge - US$0.125 per kw hr.
 

3.3 Fuel
 

Fuel supplies are delivered by chartered vessel. The
 
principal charterer is Pacific Resources, Inc.,
 
Honolulu, with a call approximately monthly. From 3 to
 
5 million gallons are delivered each trip 
approximately 60 percent diesel, 28 percent jet fuel
 
and 12 percent gasoline. All fuel comes from the U.S.,
 
either the west coast or Hawaii. The current price of
 
diesel fuel is $0.71 per gallon. Gasoline is about
 
$1.13 per gallon.
 

3.4 Sewer
 

The Pago Pago Bay area, Tafuna Industrial Park, and the
 
Nuuuli-Tafuna area is ser':iced by sewage system. Two
 

waste-water treatment plants provide primary treatment. A
 
nominal sewer connection fee is charged. Most outlying villages
 
rely on septic tank systems. Both of the tuna processing firms
 
operating in American Samoa have obtained special permits from
 
the U. s. Environmental Protection Agency concerning disposal of
 
cannery waste products.
 

3.5 Waste Disposal
 

The American Samoa Government contracts a private
 
business to collect and dispose of solid waste material
 
generated from all villages in Tutuila which are
 
accessible by paved roads. The capacity of existing
 
sanitary landfill sites is very limited. Solid waste
 
collection charges are paid annually by businesses in
 
operation. The fee ranges from $25 to $250 depending
 
on the type of business activity and number of
 
employees.
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3.6 Engineering Services
 

Engineering services are provided by a limited number
 
of on-island consultants. Major projects have often
 
relied on foreign engineering firms licensed to operate

in American Samoa.
 

3.7 Labor/Manpower skills
 

American Samoa is subject to the U. S. Fair Labor
 
Standards Act under which minimum wage rates for
 
selected industries in American Samoa are established.
 
Every two years the Wage and Hour Division of the U. S.
 
Department of Labor prepares a re._port on the Territory

which is used as a basis for setting a minimum wage

schedule. The current schedule is listed in Table 2.
 

Employees in American Samoa usually work 40 hours per

week. Most companies offer fringe benefits such as
 
paid holidays, vacation and sick leave. 
 Some employers

also provide pension/retirement benefits and medical
 
insurance. All employers are required to provide

Worker's Compensation insurance against work connected
 
injuries or de,:th nnd must comply with the provisions

of the U. S. Occupational Safety and Health Act which
 
regulates working conditions as to the health and
 
safety of employees. The U. S. National Labor
 
Relations Board has extended its jurisdiction to
 
American Samoa, making it possible for U. s. unions to
 
expand into American Samoa. However, there are no
 
labor unions in American Samoa at this time.
 

3.8 Regulations/Laws
 

Businesses in American Samoa are eligible to sponsor

non-American Samoans for implement, provided approval

from the local Immigration Board is granted. A quota

system has been established to regulate the number of
 
aliens allowed to enter the Territory by nation of
 
origin. The approval of the Immigration Board is
 
usually limited to one-year renewable periods.
 

A U. S. Job Training Partnership program is available
 
in the Territory for on-the-job training and can
 
subsidize up to 50 percent of tLe training costs to
 
businesses to hire workers under the program.
 

3.8. Quarantine laws and procedures
 

Any person, firm or corporation wishing to import into
 
American Samoa any plants or plant material must first
 
obtain a permit from the Department of Agriculture of
 
the American Samoa Government. The permit details the
 
amount and kind of plants, point of origin, method of
 
transportation and type of treatment required, if any,
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at the point of origin.
 

All imported plants and plant material must be
 
accompanied by a certificate issued by a competent

authority of the country of origin, listing the
 
contents of the shipment, their locality and type of
 
treatment,if any, and stating that the plant material
 
covered by the certificate was examined and found to be
 
free from injurious pests and diseases.
 

3.13 Land cost and availability
 

The topography of Pago Pago Bay with a narrow shelf
 
bordered by steep mountains is a severe constraint on
 
the potential area available for industrial development

in the harbor area. Industrial sites are available on
 
a long-term lease, 55 years with a renewal option, at
 
the Tafuna Industrial Park located adjacent to the Pago

Pago International Airport. The Park includes a total
 
of 45 acres, divided into lots ranging from oi.--third
 
to one acre. The final size of a site may be adjusted
 
to fit specific business needs. There are presently 12
 
acres available, and 10 additional acres not yet fully

developed, full electrical, water, sewage and drainage
 
are provided. The annual lease rate is $0.15 per
 
square foot.
 

Approximately 90 percent of the land in American Samoa
 
is registered as communal family land. Under the
 
existing tenure law on communal lands, it is unlawful
 
for non-American Samoaas to purchase communal land or
 
lease it for more than 55 years. Land siting

assistance for alternative government or private land
 
is also available through the Development Planning
 
Office.
 

4. EXISTING PROCESSING FACILITIES 
(coconut, fruit, vegetables,
 
beverages, etc.)
 

Two tuna processing companies operate in American
 
Samoa. Star-Kist Samoa, Inc. (a subsidiary of the H.
 
J. Heinz Company) E:, VCS Samoa Packing (a subsidiary

of P. T. Mantrust, lased in Indonesia, and recently

purchased from Ralston Purina Company) began operations

in 1963 and 1954, respectively. In 1986, the two
 
canneries processed apprcximately 150 thousand tons of
 
tuna. 
The main product of both canneries is lightmeat

and whitemeat tuna packed in oil or water in airtight

metal containers. Two by-products, pet food and fish
 
meal, are made from portions of the fish unsuitable for
 
canning. Frozen fish are supplied primarily by boats
 
from the U. S., Korea and Taiwan. Miscellaneous
 
ingredients are provided by parent companies in the
 
United States. Star-Kist Samoa imports tin-plate and
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manufactures cans on-island, while Samoa Packing

imports complete cans. The following quantity and
 
value of tuna related products were exported from
 
American Samoa to the United States in 1987:
 

Quantity Value Product
 
(thousands of tons) (millions of dollars)
 

Canned 'una 332.7 
 $268.6
 

Pet Food 11.8 
 18.1
 

Fish Meal 1.3 0.3
 

The total processing capacity of the two canneries is
 
770 tons per day.
 

Since 1983, Pago Chips, Inc. has manufactured snack
 
foods such as banana chips, ulu (breadfruit) chips,
 
taro chips and shrimp chips. Bananas, ulu and taro are
 
purchased from local farmers. Dry pellet shrimp are
 
imported from Hong Kong and Japan. Plastic bags and
 
miscellaneous ingredients are bought from U. S.
 
Suppliers. Production capacity is 1,200 1.75-ounce
 
bags per day. Products are sold to local retail
 
outlets.
 

Haleck's West Dairy was established in 1985 and
 
manufactures ice cream for the local wholesale and
 
retail market. Raw materials are purchased from
 
suppliers in the U. S. Production capacity is 2,950
 
gallons of ice cream per month.
 

Pacifica Foods, Inc. packs kegs of corned beef. The
 
firm began operations in 1975. Beef is imported from
 
Australia. Plastic 15 kilogram kegs and salt are
 
purchased from U. S. suppliers. Processing capacity is
 
3,000 to 5,000 pounds of beef per day. Product is sold
 
locally.
 

5. INSTITUTIONAL FACTORS
 

The economy of American Samoa is primarily based on the free
 
market system. Investment in commercial enterprises is
 
generally left to the private sector. However, in certain
 
areas of the economy government intervention is considered
 
necessary to preserve or enhance the health, safety and
 
general welfare of the territory's residents.
 

5.1 Private sector involvement
 

Possible from select local well-to-do business.
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5.2 Equity participation by Board's Government Private
 

Yes, Government (U.S. Foundation monies).
 

6. RAW MATERIALS (Coconuts)
 

Coconut production in American Samoa is primarily for
 
subsistence and sale at local markets and does not
 
constitute any export earnings. 
The last official
 
agricultural census revealed a decline in coconut production

from 3,586,958 pounds harvested in 1970 to 1,324,766 pounds

in 1980. There are presently 1,584 acres under coconut
 
production. There are a total of 396 plantations, with an
 
average size of 2 to 3 acres per farmer. There are 158
 
farms producing coconuts for sale, and 297 farms producing

coconuts for production. There are only a few sites where
 
the coconut trees have been planted in plantation rows.
 
Most villages have randomly planted coconut trees on
 
communal lands which provide for local consumption needs.
 

7. TYPE OF STABEX CONDITIONS APPLICABLE TO COUNTRY
 

Nil.
 

8. GOVERNMENT POLICIES PRESENT
 

Nil.
 

9. FUTURE POLICIES AND PLANS RE: COCONUT INDUSTRY
 

The government currently has no major plans or programs

regarding the coconut industry, other than participation in
 
this project. The local agencies most involved in
 
agricultural production are the American Samoa Government
 
Department of Agriculture and the American Samoa Community

College Land Grant Program. The Land Grant Program has been
 
involved with coconut planting programs. During the cannery

shutdown, 1984-197 , a work program was instituted jointly

with JTPA which 'uded the planting of 50 acres of coconut
 
trees on farms lo,:. ,d on Tutuila. Plantings have also
 
occurred in the Manu'a Group after Hurricane Tusi struck.
 
There is presently no program controlling supply.
 

The Government would be interested in fostering the
 
development of a processing plant in American Samoa through

its incentives programs. Its interest in limited equity

investment in such a plant would depend on economic benefits
 
and long term viability.
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10. RULES, REGULATIONS, STANDARDS
 

See 3.12.
 

11. IMPORTS
 

Although American Samoa is technically a duty-free port,

excise taxes at the following rates are levied at the port

of entry:
 

-
 one hundred percent on beer, wine, tobacco products and

smoking accessories;
 

- seventy-five percent on 
firearms and ammunition;
 
- twenty-five percent on motorcycles, cars weighing less
 

than 4600 pounds, commercial vehicles and vehicle parts

and accessories;
 

- fifty percent on vehicles of 4600 pounds and more;
 
- ten percent on vehicles for personal use;
 
- thirty percent on second-hand vehicles and machines for
 

resale;
 
-
 eleven and one half percent per gallon of gasoline;
 
-
 three and one half cents per gallon on diesel and fuel
 

oils;
 
-
 one half cent par gallon on kerosene;
 
- fifteen percent on lubricating oils;
 
- twenty percent on construction materials uf less than
 

"standard grade";
 
-
 one half cent per eight ounces on soft drinks.
 

12. EXPORTS
 

No export or value added taxes exist.
 

13. LABOR
 

13.1 Labor Construction
 

- unskilled, low skilled - $2.60/hr.
 
- skilled - $4.00 to $7.00/hr.
 

13.2 Processing
 

- minimum wage for entry level for miscellaneous
 
industries - $1.85/hr.
 

- competitive entry rate - $2.50/hr.
 

(See Minimum Wage Rate attachment)
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14. PIONEER INVESTMENT INCENTIVES
 

14.1 Transshipment Incentive
 

Thirty day free port storage charges are conveyed for
 
transshipment freight through the Pago Pago Port.
 

14.2 Tax Incentives
 

Section 936 of the U. S. Internal Revenue Code provides

that U. S. Corporations operating primarily in American
 
Samoa and other U. S. territories are allowed a tax
 
credit equal to the taxable income from the active
 
conduct of a business within a territory of the U. S.
 

No Federal provision explicitly limits the authority of
 
American Samoa to provide tax relief with respect to
 
income derived from American Samoa. The tax incentive
 
law of American Samoa provides for full or partial

exemption from income and other taxes for qualifying

domestic and foreign investors. The Governor may grant

the exemption upon recommendation of a tax exemption

board. To qualify, enterprises must employ residents
 
of American Samoa to the extent of at least 75 percent

of the total work force. The period of tax exemption

is for up to 10 years, although it can be made to
 
terminate earlier if the cumulative amount of taxes
 
forgiven equals 100 percent of the company's net
 
current investment in American Samoa. The Governor may

waive the 75 percent requirement and may renew tax
 
exemptions.
 

14.3 Investment Tax Credit
 

Approved businesses are given the option for a tax
 
exemption or an investment tax credit on taxable income
 
for the value of capital investment (non-recurring)
 
made.
 

14.4 Business Losses
 

Business losses may be carried forward for tax purposes
 
for up to seven (7) years.
 

14.5 Financial Incentives
 

Long-term and working capital loans are available to
 
eligible enterprises through various business financial
 
assistance programs administered by the U. S.
 
Government. These credit programs include both direct
 
loans and loan guarantees. The American Samoa
 
Government also administers a revolving loan fund
 
program that provides a subsidy on rates of interest
 
charged on qualified business loans from local
 
commercial lending institutions.
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15. OTHER
 

15.1 Susceptibility to natural disasters
 

Last major hurricane in 1966. Infrequent short term
 
droughts occurring every other year lasting 4 to 6
 
weeks. Severe drought occurred in 1974.
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COOK ISLANDS OVERVIEW
 

The Cook Islands are made up of 15 Islands and atolls. They

span an ocean area of more than 2 million square kilometers. To
 
the north are Ohe Line Islands of the Republic of Koubato. 
To
 
the Southeast the Austrol Islands and 
-.i the west Niue Island and
 
American Samoa.
 

LAND AREA
 

Tne total land mass covers 240 sq. miles the longest island and
 
capital Rarotonga is some 67.1 sq. km.
 

Rarotonga is a high volcanic island while the other souther
 
islands are more of the structure of raised atolls with a high

plateau or outer rim and a sunken center of fertile land.
 

Population
 

The population stands close to 17,800 some 
q,000 being resident
 
in Rarotonga. The Cook Islanders are a handsome race well known
 
for the dancing and entertaining skills. Cook Islanders are
 
gentle, out-ci,g, and generous. They have natural tlent for
 
diving, fishing, and agricultural activity.
 

The Economy
 

The economy is a mix of tourism, agriculture aid service
 
industries including offshore banking. 
 The tourist industry is
 
particularly buoyarnt and attracts visitor levels up to double the
 
country's base poulatior, and this sector continues to expand.
 

Language
 

The official language is English. Cook Island Maori and English
 
are both used frequently.
 

Currency
 

The base currency is N.Z. dollars but the Cook Island mints notes
 
and coins as well.
 

Air Transport
 

Rarotonga hosts up to 8 international flights per weck with
 
connections to Australia, New Zealand, Hawaii, Tahiti, The
 
Samoas, and Fiji. Tow internal airlines 
run daily services
 
to most outer islands.
 

Shippin
 

Rarotonga is Eerviced regularly by small container vessels with
 
links to New Zealand, Hawaii, The Samoas, and Niue, and
 
transshipment points in Fiji and Australia.
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Communications
 

The capital Rarotonga has access to worldwide communications by

satellite. Fax, Telex, and Telephone services are readily
 
available.
 

Banking
 

The Westpac Banking Corporation and the Australia/New Zealand
 
6anking group offer a full range of commercial services. A
 
government funded Development Bank operates also.
 

Utilities
 

On Rarotonga a good range of utilities is available. In some
 
areas water in large quantities is not readily available.
 
Similarly there are some constraints in 400 volt supply in
 
certain areas of Rarotonga.
 

The outer islands generally have limited power and water
 
resources and limited access to fuel suppliers.
 

Government
 

The Cook Islands has a democratically elected government

totaling 24 members. The membership being fully representative

of the entire Cook Island group. The Prime Minister selects his
 
Cabinet and the Cabinet are the decision makers.
 

Land
 

Most land is privately owned by family interests. Leasing is the
 
most common method of acquiring land. Generally these leases are

negotiated on 
twenty year terms with renewal provisions.
 

Investment
 

The Cook Islands government encourages foreign investment and
 
have in place investment legislation clearly laying out a full
 
range of incentives.
 

Agriculture
 

The Cook Islands has highly fertile soil on some islands. Cash
 
cropping for export is a major activity. The crops most commcn
 
are papaya, bananas, oranges, pineapple, taro, capsuums and
 
tomatoes.
 

Migration
 

Cook Islanders are highly mobile people and communitics of Cook
 
Islanders exist in New Zealand and Australia.
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COUNTRY: COOK TSLANDS
 

COUNTRY PROFILE INFORMATION
 

TRANSPORT (SEA/LAND)
 

1.1 Type 	(container, refrigerator, other)
 

3 medium sized container ships service Rarotonga

monthly. Each vessell has reefer and dry box
 
facilities. As new as break bulk cargo capacity.
 

1.1.1 	 Major port of cargo loading

Honolulu, Hawaii = 1 vessell
 
Auckland, New Zealand = 2 vessells
 

1.1.2 	 Internal Shipping:

The outer islands of the northern group are
 
serviced on a regular schedule averaging 12 
16 days. The southern group is serviced more
 
frequently. The service is highly dependent
 
on cargo inducements. Currently one vessell
 
provides this service although other services
 
are planned.
 

1.2 	 Cost
 

Export rates can be negotiated. Current rate between
 
New Zealand and the Cook Islands is $2,500 U.S. per

container general cargo.
 

Cook 	Islands' internal rate for coconuts from outer
 
islands is $2.21 U.S. per 100 coconuts (husked)
 

1.3 	 Frequency
 

Contains vessells from New Zealand (2 vessells monthly)
 
and from Hawaii (1 vessell monthly).
 

1.3.1 	 Current Routing
 

Example: New Zealand via Tonga, the Samoas,
 
Niue Island to New Zealand.
 

Example: Hawaii via Samoas, Tonga, Fiji,
 
Cooks, Hawaii.
 

1.4 	 Capacity
 

Southbound from Cooks to New Zealand = 
large capacity

Northbound from Cooks to Hawaii = large capacity

From New Zealand to Hawaii booking space in advance
 
essential.
 

1.5 	 Handling facilities from source (harvest) to collection
 
points
 

4
 



In outer island ports very basic. In outer islands
 
manual loading of sacks is normal.
 

Rarotonga has good wharf facilities and handling
 

equipment capable of lifting 60 tonnes.
 

1.6 	 Back loading problems
 

Major problems is shortage of outbound cargo.
 

1.7 	 Other transport problems
 

Roadstead conditions, in outer island ports, very

sensitive to rough seas in outer islands, thus
 
turnaround time and loading rates are costly.
 

2. 	 EXPORT & IMPORT FACILITIES
 

2.1 	 Port
 

Rarotonga has the only wharf. At all other ports
 
roadsteads services by launches and barges apply.
 

2.2 	 Warehouses
 

On wharf Rarotonga and Aitutari, other ports, mostly
 
small wharf sheds.
 

2.3 	 Handling machinery
 

Container fork lifts 1 x Unit
 
40 tonne crane available
 
8 tonne fork lifts x 2 units
 
Truck, cranes 5 ton capacity x 2 units
 

Aitutari - One truck crane capacity = 5 tonne
 

2.4 	 Water depth
 

6.2 	meters Rarotonga
 

2.5 	 Harbor size
 

Wharf 128 m Berth x 1
 
132 m Berth x 1
 

Turning circle 62 m
 

2.6 	 Problems
 

Depth of wharf berths limit ship size. Turning circle
 
small and very narrow entrance to harbor.
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Entrance 	__ requires skilled navigation 

3. 	 SUPPORT INFRASTRUCTURE
 

3.1 	 Water
 

Available on Rarotonga in most areas but shortages are
 
cormon throughout the group and commercial quantities
 
are limited to Rarotonga.
 

3.2 	 Electrical
 

420 volt and 240 volt service available consistently in
 
capital but in some areas limited by cable size. 
 Outer
 
islands generally have limited service only during

daylight hours.
 

3.3 	 Fuel
 

Diesel - freely available
 
Petrol - freely available
 

3.4 	 Sewer
 

Septic system necessary
 
Mains feed unavailable
 

3.5 	 Waste Disposal
 

Very limited, tightly controlled, own installation
 
essential.
 

3.6 	 Labor
 

3.6.1 	 Engineering
 

Welding service3 to Lloyds certificate
 
available.
 

Small engineering job capability only.
 

3.6.2 	 Manpower skills
 

Good availability in construction industry
 
and service sectors. Staff training needed.
 
Cook Islanders adapt and learn skills easily.
 

3.6.3 	 Regulations/laws
 

Wage Laws are in force as are most common
 
laws appertaining to industry in the region.
 

3.6.4 	 Costs - Rarotonga
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Wage Rates - i.18 per hour U.S.
 
Skilled Tradesmen - $4.50 per hour (U.S.)
 
National Average - $1.80 per hour (U.S.)
 

On outer islands wage levels are lower
 

generally but skills are in short supply.
 

3.6.5 Availability
 

Steady supply of unskilled labor. Skilled
 
workers are very hard to find locally.
 

3.6.6 Reliability
 

Very good. Generally will work well and
 
arrive on time and put in extra hours
 
required.
 

3.7 	 Quarantine laws and procedures
 

Very stringent. Active Agriculture Department inspect

all produce for impcrt or export. Fumigation is
 
standard procedure.
 

3.8 	 Land cost and availability
 

On Rarotonga the availability of land is limited.
 
Demand for tourist investment is high and affects land
 
prices. Land cannot be purchased, only leased. To
 
secure a lease in an area.with good utilities for
 
industrial use may require inducement of U.S. $20,000
 
for 5 hectares and an annual rental of some U.S.
 
$2,500.
 

3.8.1 Problems, etc.
 

Mainly relate to the limitation and quality
 
available.
 

4. 	 EXISTING PROCESSING FACILITIES (coconut, fruit, vegetables,
 

beverages, etc.)
 

4.1 	 Size
 

Cook Islands Coconut Products Limited 150 sq. meters of
 
processing area. 60 sq. meters covered storage.
 

4.2 	 Use
 

Canning operations
 

4.3 	 Type
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Canning ot coconut
 

4.4 	 Products
 

Coconut cream, coconut pressing by product
 

4.5 	 Capacity
 

Cream 180 tonnes p.a. Coconut pressing 180-200 tonnes
 
p.a.
 

4.6 	 Utilization
 

Less than 40% of capacity
 

4.7 	 Age
 

3 years since establishment
 

4.8 	 Ownership
 

Joint Venture/Government/Development bank/Private
 

4.9 	 Location
 

Matavera or Rarotonga
 

4.10 	Type Management
 

Private SEctor/Government Board
 

4.11 	Interest in participating in this integrated venture
 

Yes
 

INSTITUTIONAL
 

5.1 	 Private sector involvement
 

See detail on other processors e.g. Cook Islands
 

5.2 	 Equity participation by Board's Government Private
 

Government is interested
 

5.3 	 % of GNP and export earnings from coconuts
 

Barely measurable
 

5.4 	 Other institutions involved with coconuts
 

Northern Group Copra Society (currently inactive).
 
Government support available subject to consultation.
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5.5 	 Degree of control on supply, etc.
 

Nil
 

5.6 	 Competition (multinationals and local firms)
 

Nil
 

6. 	 RAW MATERIALS (Coconuts)
 

6.1 	 Geographical concentration of productions
 

Northern Group - see Appendix 9 green Agriculture
 
Department Book.
 

6.2 	 Tonnage available
 

As above.
 

6.3 	 Land ownership
 

Communal in most supply areas
 

6.4 	 Tree use rights
 

Communal in most supply areas
 

6.5 	 Size of holdings
 

Small. 
 Atolls and groves of no fixed boundaries.
 

6.6 	 Age
 

Senile and Serescent 18%
 
Old and mature 11%
 
Young 16%
 
Not yet Bearing 55%
 

6.7 	 Variety
 

Cook Islands Talls
 

6.8 	 Productivity
 

Average 18 nuts per tree p.a.
 

6.9 	 Copra meat or cream yield/nut type
 

Cream 120 - 140 Northern Group
 
145 - 165 Southern Group
 

6.10 Yield and variation within the country
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Substantial.
 

6.11 	Replanting schemes and hybrid development
 

Very high proportion of young tree plantings in
 
Northern Group = 55% of total trees.
 

6.12 	Harvesting methods
 

Manually
 

6.13 	Frequeucy
 

Infrequency in past years but generally in 6-8 week
 
cycle except for areas closed for conservation.
 
Conservation is common through the group as many of the
 
coconut areas are wildlife habitats.
 

6.14 	Labor availability
 

Limited to family groups/village groups which work on a
 
piece meal/part-time basis.
 

6.15 	Care and husbandry practices
 

Limited except for occasional ring weeding and
 
spreading husks beneath palms.
 

6.16 	Waste - not harvested
 

Currently very high due to lack of market opportunity.
 
Could be as high as 50% of available resource.
 

6.17 Otht_ losses
 

Rat attack, climatic factors, e.g. drought.
 

6.18 	Domestic
 

15% maximum
 

6.19 	Industry, % of total availability
 

Currently utilizing 5 - 20% throughout the group,
 
except in Rarotonga where all are used for domestic
 
use.
 

6.20 	Cost of coconut production
 

6.21 	Domestic pricing and policies
 

No formal pricing in place although government is
 
active in price support. During periods of low copra
 
prices, government subsidized production.
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6.22 	Controls
 

On nut quality between growers and producers.
 

6.23 	Rural
 

Onus on grower, rarely do Agriculture Department reject

nuts on size for sale except when rotten or broken.
 

6.24 	National
 

Only on whole fruit exports do Agriculture inspect for
 
quality.
 

6.25 	Influence of stabilization schemes (effect of these on
 
sale on non copra products)
 

Copra no longer produced: Price support to factory is
 
.0126 each = $1.26 for 100.
 

7. 	 TYPE OF STABEX CONDITIONS APPLICABLE TO COUNTRY
 

Nil
 

8. 	 GOVERNMENT POLICIES PRESENT
 

Government is 
reviewing the industry, and recognizes the
 
need for the industry to develop.
 

9. 	 FUTURE POLICIES AND PLANS RE: COCONUT INDUSTRY
 

Replanting programs and crop management programs which
 
support added value processing.
 

10. 	 RULES, REGULATIONS, STANDARDS
 

11. 	 IMPORTS
 

Subject to taxes/duty unless product is re-exported.

Packaging free of duty.
 

12. 	 EXPORTS
 

No export tax levied.
 

13. 	 LABOR
 

13.1 Labor Ccnstruction
 

See Questionnaire
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1.3.2 	Processing
 

See Questionnaire
 

14. 	 PIONEER INVESTMENT INCENTIVES
 

Available in some instances. High priority is given
 
agricultural activities.
 

15. 	 OTHER
 

15.1 	Susceptibility to natural disasters
 

Droughts are the major hazard. A cyclone in 1986
 
caused widespread damage.
 

15.2 	Disease such as "cadang cadang"
 

Some termite infection in Northern Group but is being
 
monitored.
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FIJI OVERVIEW
 

The Fiji Islands sgans the 1800 meridian of Longitude and lie
 
between 150 and 22 South of the Equator. The land mass of
 
18,333 square kilometers comprises 322 islands of which some 100
 
are inhabited.
 

Fiji is the crossroads of the South Western Pacific and is well
 
serviced by international air traffic through Nadi Airport and
 
Nausou Airport both of which are located on the most populous
 
island of Viti Leveu.
 

Fiji's Capital Suva has a population of 74,000 and is the major

seaport. The second city is 
Lautoka with 27,000 inhabitants is
 
also a sea port, both these cities are on the main island of Viti
 
Leveu.
 

population
 

The population stands at some 700,000 and is made up of two
 
major ethnic groups and a number of minorities.
 

The 
largest group are of Indian Descent and account for 48% of
 
total population. The Fijian Race accounts for 44% of the
 
population and the minority is made un of European, part 
European, Chinese, Rotuan's and otrer Pacific Islanders. 

Climate 

The climate is tropical and enjoys trade winds predominately from 
the East to South East. The weather is of two seasons - Dry :nd 
,et. The Wet Season is from November through April when the 
heaviest rainfall is recorded. The Dry Season is from May 
through October. 

Temperature ranges during the Wet Season average in high of
0l.;c to a lo.. of 23.6 c. In the Dry Season uL- winter period,

the high iH in the order of 28.4o and the low of . 6c . 
1 8 

The seaoona rainfall varies from a high of 1945 mm at Suva 
luring the -..et season to a low of 448mm at Nadi in the dry 
serason. 

Weather Season
 

During the past 10 years, tropical cyclones have been prevalent
throughout the Fiji Islands and some crop and property damage
does occur. Droughts occur less frequently but have a large 
term affect on the agricultural production. 

La ngu age 

The official language is English and is widely used together with 
ethnic languages. 
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The Economy
 

The economy is primarily agrarian with sugar the major crop.

Timber is a significant factor, as is coconut products, fish,

gold and ginger which are exported.
 

Diversity into secondary industries is growing rapidly over a
 
wide range of manufactured products.
 
Tourism is 
a major foreign exchange earner and challenges sugar
 
in regard to earnings.
 

Investment
 

Fiji has an investment climate unique in the Pacific. The range

of incentives is broad and generous. Tax free factory zones,

free import access for plant and machinery, freedom to repatriate

funds etc. are but a few of the investment package items
 
ivailable. 

Banking
 

Five Trading Banks offer a full range of Commercial Banking
 
aci 1 ities.
 

In addition the Fiji Development Bank provides loans for
 
industrial and Agricultural developments. 

Curcent the Commercial Banks enjoy a high liquidity position. 

Labor 

A solid s'pply of skilled and unskilled workers are available
 
throughout Fiji. Generally multi-lingual the labor force 
has the 
ability to adapt and absorb skills. 

Basic work skills are taught at Government and private technical
 
institutions and prepare the youth 
 for full time employment.
Currently some 101 of the work-force is awaiting employment. 

T e 1 e comm-u n i cat ir 

Fiji is well serviced with a network of postal telephone and 
radio links. 

The international service 
is among the most efficient in the
 
world and offers the whole range of facsimile, telephone and 
telex links abroad. 

'Land Availability
 

Fee simple or Freehold land is available for purchase in some
 
parts of Fiji.
 

In addition the Nature Land Trust 
Board leases land on behalf of
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the Fijian landholders for various commercial users.
 

Prices vary widely given the district or island venue but
 
generally are attra'tively priced.
 

Transport International
 

Fiji en]joys the most frequent sea and air services in the South
 
Pacific region. 3hipping services are available to Europe,

U.S.A., Japan, Australia, New Zealand, Tonga, Samoa, Cook
 
Islands, Kiribati, and Tuvalu.
 

Air services likewise are frequent and scheduled flights to
 
Canada, Japan, United States, Australia and New Zealand are
 
constant as are links with other Pacific Islands.
 

Local Shipping
 

The Islands of Fiji are linked by constant Air and Shipping
 
services.
 

The major coconut producing areas including Taveuni and Savu Savu
 
are serviced by a roll on roll off vessel namely the Spirit of
 
Free Enterprises (SOFE) which has container capability as well as
 
break bulk and reefer capability. On SOFE, rates are negotiable

but generally the other shipping company's have standard rates
 
above the SOFE level. Frequency is regular on all inter island
 
vessels.
 

Transport Land
 

Fiji has some 3,300 kilometers of roads of which 1,200 kilometers
 
a,*e ill weather links.
 

The main island or Veti Levea has a 500 kilometer highway
 
encircling the island anJ is mainly tar sealed.
 

Rural and arterial roads are of good quality but are susceptible
 
to sLIrface scouring during the wet season.
 

Electric Power
 

Is available in the City and town areas in 440 volts and 240
 
volt services. Some rural areas and islands lack mains feed
 
power* in these areas so power is often privately generated.
 

Part of the Main Fiji Grid is Hydro powered.
 

Power charges are generally below the regional average.
 

Water
 

Is piped in cities and town areas and more than 60% of the
 
population have easy access to water. The water quality is good.
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Sewerage
 

Is limited to the cities and part of the urban areas. 
 Elsewhere
 
septic tanks are installed.
 

Waste Disposal is the responsibility of the Producer and laws
 
governing this are in place.
 

General
 

The Fiji Islands are a good point of investment, and the pace of
 
life more relaxed than Western societies. The economy is
 
returning to a buoyant state and the future is promising.
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COUNTRY: FIJI
 

COUNTRY PROFILE INFORMATION
 

1. 	 TRANSPORT (SEA/LAND)
 

1.1 	 Type (container, refrigerator, other)
 

See Fiji Attachment No. 1.
 

1.2 	 Cost
 

Cartage: 	7 tonne truck $10 - 12.00 per hour. City area
 
$12 - 14.00 per hour Country area
 

1.3 	 Frequency
 

Shipping locally - good, and export good. See
 
Shipping Appendix
 

1.4 	 Capacity
 

See Shipiing in Fiji Attachment No. 1.
 

1.5 	 Handling facilities from source (harvest) to collection
 
points
 

Mainly truck, trailer. Bagged coconuts are manually
 
carried from inaccessible areas or shifted in small
 
boats.
 

1.6 	 Back loading problems
 

Frequent throughout Fiji. Generally relate to a
 
limitation of back loading. Costs on some routes are
 
high.
 

1.7 	 Other transport problems
 

Limited hireage availability, in some districts
 
particularly when came is being harvested.
 

2. 	 EXPORT & IMPORT FACILITIES
 

2.1 	 Port
 

See Port Study - Fiji Attachment No. 2.
 

2.2 	 Warehouses
 

Suva 5 cents per cubic foot per day in off wharf
 
facility
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2.3 	 Handling machinery
 

See Fiji Attachment No. 2.
 

2.4 	 Water depth
 

See Port Study - Attachment No. 2.
 

2.5 	 Harbor size
 

See Port Study - Attachment No. 2.
 

2.6 	 Problems
 

Security checks are compulsory for inward and outward
 
cargo.
 

3. 	 SUPPORT INFRASTRUCTURE
 

3.1 	 Water
 

Available in all urban areas 60% of Fiji has accessible
 
water of good quality.
 

3.2 	 Electrical
 

Available in all towns and most rural areas. Supply in
 
towns 440 volt and 240 volt.
 

3.3 	 Fuel
 

Available in most areas
 
Diesel = 44 cents liter
 
Petrol = 67-69 cents liter
 
L.P. 	Gas = 1.23 per kg.
 

3.4 	 Sewer
 

Available in some towns. Most city areas, but rural
 
areas require septic tanks.
 

3.5 	 Waste Disposal
 

Available on conditional use basis in city areas,
 
otherwise self contained system must be installed.
 

3.6 	 Engineering
 

A wide range of engineering skills are available.
 
Medium/Light scale.
 

3.7 	 Manpower skills
 

A wide range of skilled/semi skilled and unskilled
 
labor is readily available.
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3.8 	 Regulations/laws
 

Are in place for every industry. These include
 
building codes, industry awards, labor awards etc.
 

3.9 	 Costs
 

Are embraced in industry awards but the Factory Act is
 
under review. Refer to Labor Section for Rates
 

3.10 	Availability
 

Ample manpower is available in most cities,
 
towns and rural areas.
 

3.11 	Reliability
 

Very good
 

3.12 	Quarantine laws and procedures
 

Fiji relies heavily on agricultural exports, therefore
 
it maintains firm control in quarantine matters. It is
 
unlikely that a relaxation of this policy will occur.
 

3.13 	Land cost and availability
 

Ample land is available for industrial use. It is
 
leasehold on long or mid-term. Rates vary widely but
 
land lease costs are realistic.
 

3.14 	Problems, etc.?
 

In areas where free hold land is available, a general

loss of $15,200,000 per 1/3 acre is indicative of
 
value.
 

4. 	 EXISTING PROCESSING FACILITIES (coconut, fruit, vegetables,
 

beverages, etc.)
 

4.1 	 Food Processors of Fiji Ltd.
 

4.1.1 	 Size
 

Nut Preparation/Paring Sheds = 200 sq. meters
 
Cream Processing Facility = 15 sq. meters
 
Blast Freezer Storage = 12 tonnes capacity
 
Holding Freezer Storage = 25 tonnes capacity
 
Some 300 meters square. Capability to
 
process fruit, vegetables, beverages, sauces.
 

4.1.l.a 	 Existing Processing Facilities
 
Chappalia Properties LTD. Taveuni Island
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4.1.2 	 Use
 

Multipurpose cannery, bottling operation.
 

4.1.3 	 Type
 

Mainly canned products, bottled sauces and
 
preserves. Has desiccating plant of 300
 
tonnes per annum. Currently unused.
 

4.1.4 	 Products
 

Coconut cream and spinach, tomato sauce,
 
chili sauce, local asparagus in coconut
 
cream, coconut cream.
 

4.1.5 	 Capacity
 

About 400 tonnes per annum capacity all
 
products excluding desiccated.
 

4.1.6 	 Utilization
 

Single shift basis
 
Coconut cream products = Est.: 10% capacity
 
Desiccating Plan = Nil
 
Other Products = Est. 40%
 
Note: No 	accurate Figures available
 

4.1.7 	 Age
 

Joint Venture Company established in the
 
early eighties. Factory has been in place
 
much earlier with different ownership.
 

4.1.8 	 Ownership
 

Private/Government joint venture
 

4.1.9 	 Location
 

Suva Industrial Area at Vatuuaga
 

4.1.10 	 Type Management
 

Private Enterprise/Corporate
 

4.1.11 	 Interest in participating in this integrated
 
venture.
 

Interested in integrated ETC.
 
Yes. Joint Venture possibility.
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4.2 Chappalia Properties Ltd., Taveuni Island.
 

Chappalia Properties Ltd. has its own coconut
 
plantations and a ready local supply from adjoining
 
properties. The area has an ample supply of good water
 
and a private power generation system. Currently the
 
coconut cream plant is working on an order-supply
 
basis.
 

Use Food 	Processing Facility
 

4.2.1 	 Size
 

Nut preparation/paring sheds - 200 sq. meters
 
Cream processing facility - 15 sq. meters
 
Blast freezer storage - 2 tons capacity
 
Holding freezer storage - 25 tons capacity
 

4.2.2 	 Use
 

food processing facility.
 

4.2.3 	 Type
 

Cream expelling activities.
 

4.2.4 	 Products
 

Frozen bulk coconut cream, 25kg packs.
 

4.2.5 	 Capacity
 

Daily - 2.5 tons - single shift basis 
Weekly - 12.5 tons - single shift 
Per Annum - 500 tons 

4.2.6 	 Age
 

Creaming plant - 4 years.
 

4.2.7 	 Ownership
 

Private Enterprise
 

4.2.8 	 Location
 

Taveuni Island, Northern Province, Vanua
 

4.2.9 	 Type Management
 

Private Enterprise/corporate
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4.2.10 Interest in participating in this integrated
 

venture
 

Yes, joint venture possibility
 

4.3 	 Type/Cream Expelling activities
 

4.4 	 Products: Frozen Bulk Coconut Cream 25kg packs.
 

Capacity: Daily 2 1/2 tons, Single Shift bases
 
Weekly 12.5 tons Single Shift
 
P.A. 500 tons
 

Age: Creaming Plant - 4 years
 

Ownership: Private Enterprise
 

5. 	 INSTITUTIONAL
 

5.1 	 Private sector involvement
 

Limited to the two current processors. Major activity
 
is in oil milling.
 

5.2 Equity participation by Board's Government Private
 

The National Marketing Authority has been involved in
 
whole nut exports and may invest further.
 

5.3 	 % of GP and export earnings from coconuts
 

5.4 	 Other institutions involved with coconuts 

The Coconut Board, Cluasi government agency, regulates 

and controls the primary part of the industry. 

5.5 	 Degree of control on supply, etc.
 

Total control
 

5.6 	 Competition (multinationals and local fir-ms) 

With substantial investment in oil milling and oil
 
based production in place, competition will occur for
 
raw raw materials.
 

6. 	 RAW MATERIALS (Coconuts) (See section 16 for more
 
information)
 

6.1 	 Geographical concentration of productions
 

The Northern Division of Fiji has 55%
 
The Eastern Division 35%
 
Lemaiviti and Lau provinces 15%
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6.2 	 Tonnage available
 

Copra nuts - 1986 = 22,475 tonnes
 

6.3 	 Land ownership
 

Freehold or the medium
 

6.4 	 Tree use rights
 

Private 35% and communal 60%
 

6.5 	 Size of holdings
 

Large over 400 hectares 
Medium over 100 hectares 
Communal = generally located in , Southern 

, Vanua Lau Coast
 

6.6 	 Age
 

Senile and senescent approaching 60% of total palms
 

6.7 	 Variety
 

The major producer is Fiji Talls Rotuman, Rennells,
 
Niulera.
 

6.8 	 Productivity
 

Variation in productivity is wide but in general terms
 
Fiji Talls are the highest producer.
 

6.9 	 Copra meat or cream yield/nut type
 

Fijj Tails
 

Copra = 5,500 - 6,000 Nua per tonne Copra
 
Cream = 140-150 grams per nuts
 

Hybrid Palms
 

Copra = 6,500
 
Cream = 125-1,10 grains
 

6.10 	Yield and variation within the country
 

Substantial 	/ Hybrids average 6,500 nuts to tonne copra
 
Fiji tolls average 5,500 - 6000 nuts per
 

tonne Copra
 

6.11 	Replanting schemes and hybrid development
 

Hybrids were introduced to Fiji as early as 1928.
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Since then many schemes of hybridization have followed.
 
A concerted effort involving Malaysian Dwarfs is in
 
progress at present.
 

6.12 	Harvesting methods
 

Collecting mature nuts which have fallen naturally.

For copra or husked nut trade. 
 By pole and hook, or
 
climbing for drinking nuts.
 

6.13 	Frequency
 

Continuous for mature nuts, otherwise they sprout and
 
root. 
 Green as required for sale or ccnsumption.
 

6.14 	Labor availability
 

In rural district labor is readily available. Some
 
copra plantations have contract harvesters and copra
 
makers.
 

6.15 	Care and husbandry practices
 

Apart 
from clearing beneath the palms and scattering

the husks for mulch not a great deal of husbandry takes
 
place. Some of the more enlightened farmers inter-crop
 
and apply fertilizer.
 

6.16 	Waste - not harvested
 

Minimal.
 

Except in times of poor prices to copra producers when
 
nuts 	are not harvested regulai-ly.
 

6.17 	Other losses
 

Some rat attacks, and pest and disease infection. Nut
 
spoilage in areas not consistently harvested.
 

6.18 	Domestic
 

12,000 - 15,000 tonnes consumed domestically for food
 
and animal feed. This figure is exclusive of copra
 
production. The 1986 harvest total including domestic
 
use amounted to 60%
 

6.19 	Industry, % of total availability
 

60% copra
 

6.20 	Cost of coconut production
 

1-4 cents per nut depending on end product, e.g. copra
 
cuttings 1-2 cents, processing 3-4 cents.
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6.21 Domestic pricing and policies
 

Nuts for retail consumption are not price controlled
 
but generally follow copra prices as a basis for
 
negotiating prices.
 

6.22 Controls
 

The Coconut Board exercises control over copra,

unhusked nuts, and fresh coconut kernel, in terms of
 
quality, pricing, and added native processing. See
 
Attachment No. 3, Coconut Board.
 

6.23 Rural
 

Inspection of copra for quality/whole nuts for export
 

6.24 National
 

Inspection for size and quality of whole nuts at Suva
 
or other main port.
 

6.25 Influence of stabilization schemes (effect of these on 
sale on non copra products)
 

Stabilization funds have a marked effect on on-copra
products, because copra is the yardstick of a coconut's 
value. Fiji nas an internal stabilizing fund. Food 
Processors of Coconuts must pay a levy to the Coconut
 
Board for nuts purchased.
 

7. TYPE OF STABEX CONDITIONS APPLICABLE TO COUNTRY
 

None apply
 

8. GOVERNMENT POLICIES PRESENT
 

The Government has a very progressive policy to replanting,
 
hybrid development and inter-cropping.
 

9. FUTURE POLICIES AND PLANS RE: COCONUT INDUSTRY
 

Further processing reinvestment in plantations is supported

by the Government. Dept. of primary industries is promoting
 
inter-cropping, hybrid planting and replanting of senile tree
 
areas.
 

10. RULES, REGULATIONS, STANDARDS
 

These are set by the Coconut Board which is a statutory body

and has very wide powers. These Powers are to prouect
 
growers interests and to bring orderly marketing to the
 
industry.
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11. 	 IMPORTS
 

Desiccated coconuts, confectionery coconut items, coconut
 
cream.
 

12. 	 EXPORTS
 

Coconut oil, coconut based soap, lotion
 

13. 	 LABOR
 

13.1 	Labor/Construction Industry
 

Each 	separate industry has award scales of pay, the
 
rates quoted should be treated as indicative as
 
considerable varieties occur.
 

13.2 	Processing
 

14. 	 PIONEER INVESTMENT INCENTIVES
 

Available. Excellent packages. See Attachment No. 4.
 

15. 	 OTHER
 

15.1 	Susceptibility to natural disasters
 

Drought, hurricanes and cyclones are very frequent but
 
for coconuts recovery is good. Fiji covers a wide area
 
and cyclones and hurricanes do not effect the whole
 
country at any one time.
 

15.2 	Disease such as "cadang cadang" 

No cadang cadang, rhinoceros beetles (are in Fiji but 
are under control), stick insect infestation heavy, in 
some district leaf yellowing is becoming more evident. 

All diseases are under control, and monitored
 
constantly.
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COUNTRY PROFILE INFORMATION
 

FRENCH POLYNESIA
 

Transport sea/land
 

Sea small schooner 100 to 300 t.
 

From Tahiti to Leeward Islands (or return) : $25/tm3, 2trips/week

From Tahiti to Tuamotu islands (or return) : 75 to 100US$/tm3,1
 
trip every 3 weeks.
 
From Tahiti to Marquisas islands (or return) : 87US$/tm3, 1 trip
 
every 2 weeks.
 

Handling
 

Man to tractor or speed boat (Tuamotu Islands)
 
No back loadirg problems because ships returning to Tahiti are
 
far from their full capacity.
 

Land
 

Tractors, trucks. Due to very short distances in islands,
 
the corresponding costs of land transportation are generally very

low and can be neglected at a first stage.
 

Import/export facilities:
 

There is one international port; Papeete. It is well equipped

port with sufficient warehousing, good handling equipment for Ro-

Ro containers or others. There are no problems with port facility

and capacity. The good water depth and harbor size allows for
 
passage of larger ships.
 

Support Infrastructure:
 

Water availability is a crucial problem in the Tuamotu islands
 
(atolls). As far as infrastructure support is concern, the
 
island of Tahiti is fairly central regarding the other producing

islands that would supply the husked coconuts or the meat to a
 
central facility in Tahiti has all the necessary infrastructure
 
(water electricity, fuel, sewer, waste disposal, engineering, man
 
power skills). However quarantine laws are very restrictive on
 
fresh coconut introduction, land costs are high and availability

is low. A pre-processing or processing facility will certainly
 
be encouraged in Tahiti but the cost factor will be a
 
determinant.
 

Existing processing facilities:
 

Hullerie de Tahiti has a maximum capacity of 25,000 mt/year of
 
copra, that is 15,000 mt/year of oil. The present processing is
 
14,000 mt/year of copra, that is 9000mt of oil and 4400mt of
 
copra meal (3800mt directly sold to farmers and 600mt used in the
 
animal feed production). This plant was a second hand 1945 unit
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from San Francisco installed in Papeete in 1967. It is very old
 
and obsolete. It is owned by a "mixed economy company" with the

Territory as a majority stock holder. 
It is located in Papeete

harbor. The same company also produces animal feed using copra

meal and imported corn and other ingredients. Animal feed
 
production: 3500mt/year. Copra mill usage rates 4.: 600mt/year.

This company should be interested in participating in the
 
integrated venture proposed.
 

Sancrue:
 

This privately owned company also produces animal feed. 
The
 
production is 500mt/year. The copra meal usage rates is 
none.
 
1I.is located in Tahiti on the small island. This company may be
 
interested in the project. 
The animal feed imports are
 
3000mt/year
 

Jus de Fruits de Mooree:
 

Opened in 1981 2,000 1/year of tropical fruit juices and drinks
 
are produced. Same type of Company as the previous one, located
 
in Moorea Island. This company would not be interested in the
 
coconut operation.
 

Brasserie de Tahiti
 

150,000 hl/year of beer and soft drinks are produced here. It is
 
located in Papeete and Punaauia. This company could be
 
interested in venturing with the project. 
 15 to 20 other smaller
 
companies are in the dairy, meat, coffee, alcohols, soap and
 
cosmetic business, to some extent they could also be interested
 
in the project.
 

Other Companies
 

They are in the meat, dairy, alcohol, soap and cosmetic business,
 
and are fairly good potential investors.
 

Food processing pilot plant and laboratory
 

This pilot plant, within the agriculture department, aims at
 
helping the industry in its development. It opened in October
 
1988
 

Institutional
 

Generally speaking involvement of government and private 
sector
 
can be visualized optimistically, provided the profitability of
 
the operation is proven.
 

Other
 

The cocomlit products (oil only) represents 40% of export earning.

The coconut earnings represent 0.3% of the total GNP
 
The local copra market is channeled through the one oil company.
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The only competition on coconut local market is the fresh coconut
 
domestic consumption.

75% of the tree use rights go to the copra producer. The other
 
25% are for the owner.
 
The quality of copra is low to average.

Land is mainly undivided, the tree use rights are effective, and
 
are sometimes of conflict and
a source stagnation for tree

replanting. 
The trees are quite old and the replanting schemes is
 
very low, being about 1/3 of the maintenance rate. The yield is
 
obviously quite low 300 Kg/Ha of copra production.
 

Plantations
 

They are very dispersed among more or less isolated islands
 
Tuamotu:55%, Marquisas:25%, Leeward:20% this is 
over a radius of
 
6000Km.
 

Variety.
 

"Cocotier Grand de Polynesie"
 

Productivity:
 

Coconut meat per nut, in the Leeward Islands and Marquesas Islands
 
520g/nut and 3000-3500 nuts/t of copra for the Tuamotu Islands
 
410g of meat/nut and 4000-4500 nuts/t of copra.

Hybrid development: Extensive in Tuamotu Islands. There is no

climbing of the nuts, there are 2,3 
or 4 pickings of the nuts/year

Labor is available but the economic conditions are not good

because of the 50/50 producer/owner traditional contracting.
 

Care and husbandry
 

Very limited to 
a minimum or under that minimum the harvesting
 
rates are between 40 to 50% depending on distance and isolation
 
of the island 20% are not harvested, 20% are germed and 10 to 20%
 
are wasted.
 

Other uses:
 

20,000,000 nuts/year as 
fresh nuts for food ingredients

(direct household use) This represents 25% of the total
 
availability.
 
Coconuts are sold 
as husked nuts and as grated refrigerated meat.
 
Storage of the nuts is ninimal and very short termed under
 
-rdinary conditions and only for immediate transportation.
 

Cost of coconut production:
 

Very difficult to define, domestic pricing is, at farmgate: copra

550 US$/mt, husked nut .13 to .17/nut, fresh nut 10 to .13/nut.

Freight to Papeete: .10
 
Handling : .04
 
Miscellaneous : .02
 
Total FOB .29 to .33/husked nut.
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Stabilization schemes
 

Stabilization policy does not concern non copra product sales.
 

TVye of STABEX applied:
 

Copra is purchased by shipping companies at .55/Kg in the
 
production islands and is sold to the oil factory at .63/kg.
 

The difference is detailed below:
 
Loading and unloading 1.8
 
Weight loss by desiccation 2.2
 
commercial service 4.4
 
Profit 0.6
 

The freight is paid by the Government.
 

The copra purchase price is determined by the government.

The oil factory exports the oil at world price, then the
 
Government, through a special fund, subsidizes the difference
 
between the actual economical price and the world market price

STABEX is paid to this special fund to help in the stabilization
 
process.
 

Government policy
 

Copra is one of the rare resources for the remote islands and
 
locations (Leeward, Tuamotu and Marquisas Islands)

This subsidy policy is motivated by the intention of maintaining

the people in their islands through adequate incentives.
 
Nevertheless, effective action has taken place in view of
 
diversifying production and generating revenues for the islanders
 
(vanilla, tourism, black pearl ....)
 

The replanting program aims only at maintaining the production

potential at the present level along with an increase in the
 
agronomic yield.
 

The Territory is interested in any upgrading of the coconut
 
production and processing, in view of added value for all concerned
 
and of reducing the public aids.
 

Rules, regulations, standards:
 

Foreign investment is submitted to authorization and considered
 
as foreign when a company has more than 20% of the capital as
 
foreign input. Regulations are the same as in France.
 
Detailed texts are being airmailed to A.T.I.
 

Other
 

Plantations are fairly well protected against diseases due to our
 
isolation and quarantine measures.
 
1983 cyclones have had adverse effects on production, but these
 
occurrences are rare.
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OVERVIEW
 

LAND AREA
 

3,265 ag.km.
 

Population
 

The population in 1985 was 172,800
 

The Economy
 

Tourism is the major Component of the Territory. The Service
 
sector is active as is industry Agricultures is among the lesser
 
sector but activity is progressive in the outer Islands.
 

Language
 

The official language is French.
 

Currency
 

Pacific Franc's
 

Air Transport
 

The Capital Tahiti has one of the highest. Frequency rates in

the Pacific with flights from U.S.A., Europe, New Zealand,
 
Australia and Regional.
 

Shipping
 

Shipping tonnage and Frequency is excellent both containers and
 
bulk cargo capacity. Similarly inter-island shipping for
 
Frequen,:y, although local shopping costs are high.
 

Commu',ications
 

Are excellent and a full range of modern Satellite services 
are
 
available.
 

Banking
 

The facilities are very good and the range cf products and

services are equal to any other if not better regional countries
 

Utilities
 

In the Capital Tahiti a full range of Utilities is available.
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COUNTRY: FRENCH POLYNESIA
 

COUNTRY PROFILE INFORMATION
 

1. 	 TF.NSPORT (SEA/LAND)
 

1.1 	Type (container, refrigerator, other)
 

1.2 	 Cost
 

1.3 	 Frequency
 

1.3.1 Current Routing
 

1.4 	 Capacity
 

1.5 	Handling facilities from source (harvest) to collection
 
points
 

1.6 	 Back loading problems
 

1.7 	 Other transport problems
 

2. 	 EXPORT & IMPORT FACILITIES
 

2.1 	 Port
 

Papeete has very good port facilities
 
Roll on Roll of facilities
 

2.2 	 Warehouses
 

Good warehousing
 

2.3 	 Handling machinery
 

Container and general and refer handling capability
 

2.4 	 Water depth
 

8 - 10 meters
 

2.5 	Harbor size
 

2.6 	 Problems
 

3. 	 SUPPORT INFR.STRUCTURE
 

3.1 	 Water
 
In Papeete
 

3.2 	 Electrical
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3.3 	 Fuel
 

3.4 	 Sewer
 

3.5 	Waste Disposal
 

3.6 	 Labor
 

3.6.1 Engineering
 

3.6.2 Manpower skills
 

3.6.3 Regulations/l&ws
 

3.6.4 Wage regulations for public servants
 

3.6.5 Availability
 

3.6.6 Reliability
 

3.7 	 Quarantine laws and procedures
 

3.8 	 Land cost and availability
 

3.8.1 Problems, etc.?
 

4. 
 EXISTING PROCESSING FACILITIES (coconut, fruit, vegetables,
 
beverages. etc.)
 

4.1 	Size
 

4.1.2
 

4.2 	 Use
 

4.3 	 Type
 

Copra mill
 

4.4 	 Products
 

Oil and copra cake
 

4.5 	 Capacity
 

25,000 mt p.a.
 
14,000 mt p.a. oil
 

4.6 	Utilization
 

underutilized
 

4.7 	 Age
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4.8 Ownership
 

4.9 Location
 

4.10 Type Management
 

4.11 Interest in participating in this integrated venture
 

5. INSTITUTIONAL
 

5.1 Private sector involvement
 

5.2 Equity participation by Board's Government Private
 

5.3 % 	of GNP and export earnings from coconuts
 
3% 

5.4 Other institutions involved with coconuts
 

5.5 Degree of 	control on supply, etc.
 

5.6 Competition (multinationals and local firms)
 

6. 	 RAW MATERIALS (Coconuts) (See section 16 for more
 
information)
 

6.1 Geographical concentration of productions
 

Outer 	islands Tuamotu 55% production radius
 
Marquisas 25% 6000
 
Leeward 20%
 

6.2 Tonnage available
 

6.3 Land ownership
 

6.4 Tree use rights
 

6.5 Size of holdings
 

6.6 Age
 

6.7 Variety
 

Cocotier grand de polynesie and Hybrids extensively
 
planted in Tuamotus
 

6.8 Productivity
 

Leeward and Marquisas per nut kernel = 520gr
 
nuts per ton's 3,000 - 3,300
 
(Hybrid) Tuamotu 410gr kernel per nut 4000-4500 nuts
 
per ton copra.
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6.9 	 Copra meat or cream yield/nut type
 

see above
 

6.10 	Yield and variation within the country
 

6.11 	Replanting schemes and hybrid development
 

6.12 	Harvesting methods
 

By land loaded to trailer of small boats
 

6.13 	Frequency
 

3-4 tonnes a year
 
particularly so in isolated regions
 

6.14 	Labor availability
 

Irregular due to 50/50 owne-r'Thbor contrait tam for
 
copra in some areas. More regular when copra cutter
 
receive 75% and owner 25% of revenue.
 

6.15 	Care and husbandry practices
 

Very little is practiced.
 

6.16 Waste - not harvested
 

Substantial 20% p.a. unharvested.
 

6.17 	Other losses
 

Vermin inflation
 

6.18 	Domestic
 

20%
 

6.19 	Industry, % of total availability
 

6.20 	Cost of coconut production
 

6.21 	Domestic pricing and policies
 

Very heavily subsidized by government, this includes
 
freight, handling.
 

6.22 	Controls
 

6.23 	Rural
 

6.24 	National
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6.25 Influence of stabilization schemes (effect of these 
on
 
sale on non copra products)
 

Government has the most general stabilization scheme we
 

ever encountered.
 

7. 	 TYPE OF STABEX CONDITIONS APPLICABLE TO COUNTRY
 

Government subsidies shipping costs in full plus it gives

the shipper a .09 handling and service charge. The miller
 
gets a subsidy as well to guarantee a profitable operation

This is guaranteed irrespective of world prices
 

8. 	 GOVERNMENT POLICIES PRESENT
 

Very supportive of the industry. This is seen in various
 
growing ways. Stabilization fund Hybrid Development etc.
 

9. 	 FUTURE POLICIES AND PLANS RE: COCONUT INDUSTRY
 

See 	above - Government has other incentives E.9
 
Vanilla growing, pearl shed farming. All aimed at keeping

the outer Island populations from migration
 

10. 	 RULES, REGULATIONS, STANDARDS
 

Set by Government
 

11. 	 IMPORTS
 

Most 	government collected revenue is by way of import duties
 
However a special license may be granted giving import to
 
relief on plant and items
 

12. 	 EXPORTS
 

13. 	 LABOR
 

13.1 	Labor Construction
 

13.2 	Processing
 

14. 	 PIONEER INVESTMENT INCENTIVES
 

15. 	 OTHER
 

15.1 	Susceptibility to natural disasters
 

Drought is the most serious of long tours effects
 
Hurricanes are infrequent
 

15.2 	Disease such as "cadang cadang"
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REPORT ON REPUBLIC OF KIRIBATI
 



REPUBLIC OF KIRIBATI
 

INTRODUCTION (adapted from the Sixth National Development Plan)
 

Kiribati is made up of thirty-three islands, located in the
 
Central Pacific Ocean, straddling the Equator and the
 
International Date Line. It is subdivided into three main groups:
 

I) 	 The Gilbert Islands 
- a chain of 17 atolls spread over
 
680 kilometers in the western sector which includes
 
Tarawa, the seat of Government;
 

2) 	 The Phoenix Group - a cluster of 8 atolls lying about
 
halfway between the Gilbert and Line islands;
 

3) 	 The Line Islands - a chain of 8 atolls spread 
over
 
2,000 kilometers, located some 
3,000 kilometers east of
 
the Gilberts on the other side of the date line. 
 They

include Kiritimati Island which accounts 
for half the
 
country's land area.
 

These atolls rarely rise more than five meters above sea level,

and are composed entirely of coral debris and calcareous
 
structures, frequently they consist of a thin broken ribbon of
 
land 	partly enclosing a lagoon. They are widely dispersed within
 
three distinct 200 mile exclusive economic zones (EEZ's) which
 
cover three million square kilometers of ocean. Kiritimati
 
Island is east
the is about 3,870 kilometers from Banaba Island

in the west. The distance between Washington Island in the north 
and Flint Island in the south is 2,050 kilometers. The total
 
land 	area of all these islands, however, is only 746 square 
kilometers.
 

Kiribati's nearest neighbors are 
the Marshall Islands and Hawaii
 
to the north; Nauru to the west; 
the Solomon Islands to the
 
southwest; Tuvalu, Fiji and the Cook Islands to 
the south; and
 
French Polynesia to the southeast.
 

NATURAL RESOURCES
 

Atolls represent one of the most limited 
resource bases for
 
existence in the 
Pacific. Kiribati experiences a maritime
 
equatorial climate. Rainfall more
is frequent in the north
 
gilbert and 
Line Island groups but drought conditions lasting up

to three years have been experienced on most of the islands.
 
Because of poor soil conditions, which are mostly sandy,

filtration is quite rapid, and surface 
freshwater is therefore
 
rarely present. The atoll environment produces limitations on
 
agricultural production. 
 A thin and porous layer of topsoil, a
 
high level of salinity, salty sprays and lack of surface water
 
produce only a 
few flora and fauna that are adapted to these
 
rigorous conditions.
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For principal food crops, babai (swamp taro), 
pandanus and

breadfruit are 
cultivated largely for subsistence, while coconut
 
palms are grown both for subsistence and trade. The pelagic fish

and other marine resources are deemed 
to be substantial and at
 
present represent the greatest single potential for sustainable
 
development, by declaring a 200 mile EEZ 
it is hoped to
 
facilitate this development.
 

Until the end of the 1970's, significant phosphate deposits were

exploited on 
Banaba Island and this single resource had quite a
 
significant impact on the economic life. 
 These mineral deposits,

however, ceased 
to be mined in 1979, and at present there are no
other known viable and immediately exploitable mineral 
resources.
 
Surveys indicate possible commercial deposits of phosphate,

manganese nodules, cobalt crusts and carbonate gypsum, mostly on
 
the sea bed.
 

POPULATION
 

The population is mostly of Micronesian descent, though over the
 
years some mixing with Chinese, Europeans, and Polynesians,
 
particularly from Tuvalu, has taken place.
 

According to the last census carried out in May 1985, the

population increased from 58,512 in 1978 to 66,110 in 1985. the
 
1985 population count includes 2,227 
I-Kiribati known to be
 
working overseas in Nauru, or on 
the ships of the South Pacific
 
Marine Services or 
studying overseas. The resident population of
 
63,882 in 1985 represents an overall increase of 13.6 percent

over the 1978 population, implying 
an annual actual population

growth rate, which takes into account fertility, mortality and
migration, of 
2.1 percent per annum between the census years.
The natural rate of growth of the indigenous population is 2.4 
percent per annum.
 

The population 
is very young with nearly 40 percent under 15
 
years of age and nearly 90 percent under 50 years of age, which

is the official age of retirement. This implies a strong future

population growth, and also means 
increasing competition for
 
monetary sector employment.
 

During much of the 
1960's the bulk of the population increase was
 
felt on 
South Tarawa because of substantial outer-island-to-South
 
Tarawa migration. The population on 
the outer islands only

changed a little. The percentage of the population living on
 
South Tarawa increased from about five percent after World War
 
Ii, to over 33 percent in 1985. This concentration of population

has placed increased pressure for the provision of modern
 
facilities, such as water, sewerage, roads and power.
 

The physical distribution of population is skewed towards the

Gilberts Group, en which Tarawa is 
located. The number of people

in South Tarawa rose from 17,921 in 
1978 to 21,190 in 1985.
 
Population density also rose 
from 1,134 persons per square

kilometer to 
1,311 person per square kilometer during the same
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period. Population density in South Tarawa is much higher than
 
the rest of the country.
 

POLITICAL BACKGROUND
 

The Republic became independent from the United Kingdom in 1979.
 
The constitution provides for a single tier system of government,

with an executive present, known as the Beretitenti, at the helm.
 
He is 
elected by universal suffrage from among candidates
 
se]ected by the Maneaba ni Maungatabu (the Parliament). The
 
single chamber legislature is composed of thirty-six elected
 
members, the Attorney General, and a member appointed by tLe Rabi
 
Council.
 

The central government is located in South Tarawa. 
 It consists
 
of Cabinet Ministers appointed by the Beretitenti from among the
 
e]ected members of the legislature, and the Attorney General.
 
The central government functions through Ministries, including

the Office of the Beretitenti and Ministries of Finance, Home
 
Affairs and Decentralization, Natural Resource Development,

Communications, Works and 
Energy, Trade, Industry and Labor,
 
Education, Health and 
Family Planning and a Ministry for the Line
 
and Phoenix Ts!anls. The t3eretitenti is also responsible for the
 
Ministry of Foreign Affairs.
 

ECONOMIC BACKGROUND
 

Economic dualism is a characteristic feature of production, where
 
subsistence livelihood predominates in much of the outer islands
 
and a monetized economy exist in 
urban Tarawa and Kiritimati
 
Island. 
 Over the years, gross domestic product originating from
 
the monetary sector has fluctuated between 50.6 percent and 59.7
 
percent of total gross domestic product. Production in the 
monetary sector was it its peak during the phosphate years and 
has declined relatively after phosphate mining ended. GDP per
capita was nearly $500 in 1985, although thc technique for 
measuring subsistence activity requires improvement. 

The subsistence sector is by and large self-sufficient in 
providing basic needs of the existing population on outer
 
islands. Apart from fishing, which is 
an important occupation,

and provides an 
important component in the nation's diet, the
 
main subsistence crops are babai, pandanus and breadfruit. 
Coconuts are grown for domestic consumption and for export.

Chickens and pigs are also raised 
for home consumption. Because
 
of the difficult, indeed harsh, conditions and environment,
 
cultivation of a variety of agricultural crops is difficult
 
entailing a lot of effort. 
However, some expansion in home
 
vegetable gardens is now taking place. Local materials are 
wiuely used in housing construction. The major trade goods
required in the subsistence sector include fuel, cloth, some
 
foods such as rice, sugar and flour, and items such as soap,

tobacco and matches. Other items such as pots and crockery,

radios, bikes and some motorbikes and outboard engines are also
 
purchased.
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Public enterprise dominates the cash economy which is mainly
 
entered in urban Tarawa, the administrative seat of Government,
 
and Kiritimati Island which caters for a limited amount of
 
tourism. The manufacturing sector is practically non-existent.
 
Most private enterprise is situated on South tarawa and is
 
concentrated in the small scale service sectors, such as taxis,
 
buses, film showing and food vendors. Exports are basically
 
copra and marine export, while imports consist of a wide range of
 
consumer and capital goods. Up until 1979 Kiribati relied heavily
 
on phosphate exports which in some years accounted for some 45
 
percent of gross domestic product. Since the end of mining, the
 
focus has been to identify and develop other sources of economic
 
livelihood, notably fish and other marine 
resources.
 

CULTURAL AND SOCIAL BACKGROUND
 

There are various dialects, traditional authorities and customs
 
within the islands of the Gilberts. The people strongly identify
 
with their home-island, from where their ancestors came. despite

these differences, all islands speak the same language and have
 
many similarities in custom. 

Many changes have been experienced over the one-and-a-half 
centuries since Europeans first came to Kiribati shores. Some of 
these changes, such as the adoption of Christianity, have now 
hecome integral parts of life. despite these changes, the 
uniqueness of culture has generally been preserved, particularly 
on the outer islands. While observing new ways some people still
 
hold allegiance to old beliefs such as the spirit world and pre-

Cnristian deities.
 

The extended family plays a significant role in life, assuming 
many social, economic and political functions. It is still the 
single most important social unit within the community. The 
communities are small and closely knit organizations, in which an 
individual's roles, obligations and rights clearlyare 

identified. Though still strong, this cohesion of family and
 
community is becoming weaker on South Tarawa and Kiritimati. 
Land is highly valued both as a means of producing livelihood and 
for social functions. In earlier times many battles were fought 
over land. The ownership and transfer of land in the form of 
gifts are still crucial today.
 

Life on outer islands may be hard and demanding but the Kiribati 
people have adapted to it. Traditionally, there was enough time 
after work to rroduce a rich cultural heritage of song, dance and 
story-tellinj. These forms of entertainment are still widely 
practiced by many today. 

OVERVIEW OF THE COPRA INDUSTRY
 

More so than most other Pacific Island countries except perhaps
 
Tuvalu, firibati only has coconuts as its major source of its
 
export earnings. Fish and fishing may take care of future
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national demands; however, most people living on the islands will

still have to rely upon copra as being their mainstay cash
 
income.
 

Unlike some of the other major volcanic Pacific island colincries,

the atoll countries have tremendous hardships to live with. The
 
very fragile nature of each island or atoll ecosystem means that
 
exploitation of natural resources out of balance with nature
 
results in disaster. Coconuts form a major food source for
 
people living on atolls. The staple diet is fish, coconuts,

breadfruit and to varying degrees swamp taro, bananas and pigs.

Without coconuts the I-Kiribati people would find it very

difficult to sustain good health.
 

The coconuts of Kiribati have a very wide variation in size.
 
This variation is mainly caused by drought or fertility

conditions of the soil. Therefore, when considering processing

the standard Pacific method of using mechanized scrapers would
 
not work because the nuts are too small and of various sizes. The

only way that coconuts from Kiribati could be processed into
 
cream or milk would probably be through utilizing the paring

method of peeling the endosperm off the nut. This method is more
 
labor intensive but would overcome the irregular shape of the

Kiribati nuts and also labor would not be a problem due to the
 
labor available in the areas of population.
 

With its proximity to American Samca, 
it is quite possible that
 
export of whole nuts 
from Kiribati may be Economically viable.
 
This factor alone, however, may not mean the export of whole nuts
 
is possible. 
This is due to the fact that if the husk is taken
 
away from coconut growing areas a potassium deficiency will
 
quickly develop in the island's ecostructure which would mean a
 
very costly input of fertilizers which would exceed any benefits
 
derived from the added value of selling the whole nut. The only

way nuts could be transported from outer islands would be in 
a
 
semi-husked form, that is with most of the husk off 
or even all
 
of the husk off other than for some covering the eyes.

Considering details in the questionnaire and the above mentioned
 
facts, it is considered that the only possibility for Kiribati in

the regional project would be to have either husked nuts exported

to a regional center for en-processing or to do semi-processing

in Kiribati.
 

As mentioned for other countries, it is therefore suggested that
 
subject to the availability of bulk aseptic packaging equipment

that a bulk or aseptic packaging plant and coconut cream
 
extraction facility be considered for Betio.
 

Another point which should be explored further is the manufacture
 
of toddy and toddy products. It is considered that toddy could
 
be likened to the production of maple syrup in many ways when
 
trying to simulate a like industry in a temperate country such as
 
the New England area of the United States. With the Kiribati
 
Government forming a toddy bottling plant, technology into
 
preservation of the product is currently underway. 
What may be
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of interest to the American market, though, could be the toddy
 
syrup which is the residue of syrup left after rendering aown the
 
toddy liquid.
 

To explore this matter further, possible market testing must be
 
done but it could provide countries with limited land areas and
 
dense populations the opportunity of using the coconut for
 
another purpose other than copra 
or cream.
 

This type of activity may also be suitable for Tuvalu.
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COUNTRY: 	 REPUBLIC OF
 
KIRIBATI
 

COUNTRY PROFILE INFORMATION
 

The following outline provides useful information in planning a
 
country's participation as a 'feeder' country or 'central
 
processing' country. The attached annex also further explains
 
some of the information that is desired.
 

1. TRANSPORT (SEA/LAND)
 

1.1 Type 	(container, refrigerator, other)
 

Kiribati, even through it has limited tonnages to
 
attract overseas shipping, still is able to maintain
 
services in all types of cargo vessels.
 

Larger container vessels must anchor offshore and
 
containers are brought ashore by way of lighter and
 
lifted onto the dock by a crane. Kiribati has only one
 
major overseas port in the Gilbert group and all
 
produce from other islands must be brought there by way
 
of interisland vessels. A limited road network exists
 
on Tarawa but most coconuts are produced on outer islands.
 

All types of storage would be possible including
 
container, reefer and bulk, but land scarcity would
 
limit the 	size of facilities available. 
 However, this
 
would not affect a project if storage space was
 
required in a modest way.
 

1.2 Cost
 

Refer Attachment I.
 

1.3 Frequency
 

The following services are provided:
 

- a Suva-Funafuti-Tarawa service operated by the
 
Pacific Forum Line. (This service is subsidized by
 
Australia and New Zealand.)
 

- The Japanese Bali Hai Service, once monthly from
 
Japan
 

-
 The K-Asia Pacific and Warner Pacific Line,
 
Australia and New Zealand. (K-Asia offers a
 
6-weekly service).
 

- A fuel run by charter vessel to the Line Islands 
from Pago Pago. 
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- Nauru Pacific Line offers irregular calls from the
 
west coast of the United States.
 

- Bank Line (joint service with Hamburg-SUD) uplift
 
copra from Kiribati to Eu-rope.
 

1.3.1 Current Routing
 

1.4 	 Capacity
 

Considered adequate for the purpose of the project, but
 
some congestion of the port could occur if whole nuts
 
were handled.
 

1.5 	 Handling facilities from source (harvest) to collection
 
points
 

No handling facilities exist at all on outer islands.
 
All harvesting and collection would be done by hand,

and transport to export areas would be by interisland
 
vessel. The only road system exists on the major
 
center of population which is Tarawa and limited supply

of coconuts could come from south Tarawa by way of
 
road; however, there are still other areas in that
 
location which would need to be picked up by boat.
 

1.6 	 Back loading problems
 

There is reasonable backloading on existing services
 
throughout the islands; however, if larger quantities

of material were to be shipped, such as whole coconuts,
 
not all of these vessels would be able to backload with
 
cargo.
 

1.7 	 Other transport problems
 

Kiribati, like most atoll island countries, has vast
 
distances to travel between the individual islands
 
whic'i make up the group. In addition to this the
 
fringing reef to many atolls is quite extensive and
 
this results in ships having to anchor far away from the
 
shore. In some cases, reef blasting has allowed the
 
entry to lagoon, but not all lagoons allow ships to
 
come close to the land even though the reef has been
 
opened up.
 

The cost of internal shipping throughout the islands
 
throughout Kiribati is very high. The only way this
 
could be reduced for the future for the transport of
 
bulk commodities would be by the utilization of very

simple and basic landing barges which would have to
 
have 	a distinct role as a bulk cargo carrier rather
 
than 	a personnel carrier.
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2. EXPORT & IMPORT FACILITIES
 

2.1 Port
 

Refer Attachment 2.
 

See the National development Plan, page 314, for
 
details. Howe-ar, only one major overseas port exists
 
in the country and that is on Betio which is now linked
 
to the major center of population at Tarawa by way of a
 
causeway. The harbor is shallow and does not allow
 
large overseas vessels to come close to shore. Some
 
upgrading has been done to wharves which can service
 
the domestic interisland vessels and also smaller
 
overseas vessels.
 

2.2 Warehouses
 

Land is a critical factor on Betio. This island has
 
one of the highest rates of population per square
 
kilometer in the world. Therefore, space for
 
warehousing is at a premium.
 

The Copra Society operates a number of quonset huts for
 
the storage of copra and a number of cold storage

facilities exist for the local fishing company.
 

It is quite possible some new storage facilities would
 
be available on the planned industrial estate located
 
away from the port at south Tarawa.
 

2.3 Handling machinery
 

Handling machinery is limited and directed towards the
 
limitations of the port. There are a number of barges
 
or lighters capable of carrying containers from ships

and these are loaded and discharged by way of a 25-ton
 
capacity stiff-legged derrick crane. Movement of cargo
 
on the wharf is by way of fork lift trucks and dollies
 
- small trailer-type conveyances.
 

Note should be taken of the Government's new initiative
 
to develop the Line Tslands, particularly Kiritimati
 
Island and its associated resources. Little infra
structure exists in that location at 
the moment.
 

2.4 Water depth
 

As mentioned, water depth for overseas vessels calling

into Kiribati is a great problem and there are no
 
overseas wharves existing to cater for them. All
 
loading and discharge is done at anchor, on a roadstead
 
basis.
 

10
 



2.5 Harbor size
 

Extremely limited to launch and small freighter traffic
 
up to 100 tons D.W.
 

2.6 Problems
 

The type of operation which may be envisaged for
 
Kiribati under the project will determine suitability

of transpor- infrastructure. There is the possibility

that whole or husked nuts may be picked up from the
 
Kiribati Islands for transportation to a centralized
 
processing plant. This is because of its locality and
 
also dispersity of production which may allow such an
 
operation to be viable. Considerable evaluation is
 
required for the collection of whole nuts.
 

3. SUPPORT INFRASTRUCTURE
 

3.1 Water
 

Water is also a great problem for Kiribati,
 
particularly on Tarawa and Batio.
 

As the southern islands of Kiribati suffer from
 
prolonged drought most water comes from underground
 
water lenses which have both a capacity problem as well
 
as a hygiene problem.
 

Any factory installation must include the cost of a
 

water purification plant.
 

The cost of water is US$.87 per metric ton.
 

3.2 Electrical
 

Only South Tarawa has a 24-hour electricity supply and
 
it has a capacity of 2.4 Megawatts. A number of other
 
generators exist and most large operations requiring
 
power on a 24-hour basis, such as telecommunications
 
and the TML freezers (the local fishing company) have
 
their own standby generators. The cost of power is
 
US$.31 per kwi (this cost is negotiable).
 

3.3 Fuel
 

Fuel is readily available on Betio and Tarawa; however,
 
limited supplies reach the outer island. The exception

to this would be the Line group which is under its
 
current project for upgrading.
 

Limited possibilities exist to utilize the coconut husk
 
as a fuel due to the critical link the coconut tree has
 
with the echo system of all atolls. If coconut husk is
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burned or taken away from the coconut growing areas,
 
then a potassium deficiency will be created in a very
 
short period of time. This will result in a number of
 
problems:
 

- If whole nuts are taken away fertilizer will have
 
to be used to replace the potassium
 

- If shells are burned the resulting ash will not be 
sufficient to replace potassium in the soil due to 
the leaching effect with rain. 

Coconut shell could be a possibility as fuel because it
 
contains less potassium than husk.
 

The ideal situation on atoll environment is to leave
 
the husk in the coconut growing area to allow slow
 
disintegration and slow release of chemicals back into
 
the soil.
 

3.4 Sewer
 

Sewerage is also a problem for such densely populated
 
areas such as Tarawa and Betio. A major cholera
 
outbreak in 1977 prompted the introduction of a salt
 
water borne sewerage system which has been partially
 
accepted by the population.
 

Traditional use of beach and bush for toilet and
 
latrine use is still sometimes practiced in outer
 
islands. This means that attention must be paid to the
 
treatment of sewerage due to possible damage to the
 
water lense.
 

There is no facility for industrial sewerage.
 

3.5 Waste Disposal
 

No facilities exist on outer islands for waste disposal
 
and on Tarawa and Batio the local council operates a
 
number of tips.
 

It is considered that the project would have to make
 
its own arrangements for waste disposal and that once
 
again strict attention would have to be paid to disposal
 
of waste in a manner which does not interfere with the
 
atoll ecology in any way.
 

3.6 Engineering
 

The only engineering services existing are those
 
provided by Public Works and a number of artisans in
 
the Tarawa/Betio area.
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The skills required to erect a factory exist and no
 
problems occur in that regard.
 

Limited skills exist for the maintenance of technical
 

equipment.
 

3.7 Manpower Skills
 

Generally speaking, considerable skill exists
 
throughout Kiribati due to the fact that many people

have worked overseas on a contract basis, thus bringing
 
their skills back to Kiribati.
 

There would be no lack of unskilled or semi-skilled
 
labor for any proposed project.
 

3.8 Regulations/Laws
 

All buildings and other facilities would have to comply

with the Government's standards and recruitment and
 
employment of labor would be in accordance with the
 
labor laws existing.
 

3.9 Costs
 

Exact costs of building are yet to be received.
 
However, most buildings in Kiribati are concrete slab
 
with either concrete or concrete block walls together

with corrugated iron roof. The material used for
 
construction of concrete houses is coral sand and this
 
utilizes a stronger cement/sand ratio than normal.
 

Cost of labor
 

U.S. $4.20/day unskilled
 
U.S. $6.96/day semiskilled
 

Both of these are subject to a National Provident Fund
 
levy of 56 eiployee, 5% employer.
 

3.10 Availability
 

It is considered that there is no lack of availability

of unslilled, semi-skilled and skilled personnel.
 

3.11 Reliability
 

As in other Pacific countries, generally speaking most
 
unskilled and semi-skilled labor would be quite

reliable; however, for skilled and technical positions

adequate training and supervision may be necessary in
 
some cases.
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3.12 	Quarantine laws and procedures
 

Kiribati being virtually disease free so far as coconut
 
palms are concerned would not be in a position to
 
import whole nuts from other countries, but may be in a
 
position to export.
 

Quarantine regulations are similar to other countries
 
in the South Pacific.
 

3.13 	Land cost and availability
 

Land 	in Kiribati is subject to lease and so far as 
new
 
industrial ventures are concerned the Government is
 
encouraging development.
 

At the moment with the opening up of the Kiritimati
 
Island development land is available at $2,60J per
 
acre.
 

At Tamiku on Tarawa, land is available at approximately
 
AU$4,300 per acre.
 

Availability of land cculd be a problem in Tarawa,
 
particularly if required near the port area, although
 
no great problem would seem to exist on the south
 
Tarawa industrial estates. Land on Kiritimati Island
 
would be readily available.
 

3.8.1 Problems, etc.?
 

The use of land on the atoll islands for industrial
 
purposes would all incur similar problems due to the
 
fragile environment in the case of Tarawa, the high
 
pressure on land, and also the close proximity of any
 
factory area to domestic living areas.
 

4. 	 EXISTING PROCESSING FACILITIES (coconut, fruit, vegetables,
 
beverages, etc.)
 

4.1 	 Size
 

There are very limited processing activities carried
 
out in Kiribati. One small oil mill and associated
 
soap manufacturing plant exists and more recently a
 
toddy bottling operation has commenced on Tarawa (toddy

is the fermented sap of the flower of a coconut). It
 
is a 	traditional drink of most Micronesians and could
 
be developed into a new export product if handled
 
correctly.
 

The size of these operations is very small and is only

capable of servicing the domestic market if fully

exploited. The toddy manufacturing plant is aimed at
 
exports of toddy to workers on Nauru.
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4.2 	 Use
 

See above.
 

4.3 	 Type
 

See as above.
 

4.4 	 Products
 

See as above.
 

4.5 	 Capacity
 

See as above.
 

4.6 	 Utilization
 

The soap manufacturing plant is under-utilized as is
 
the small copra crushing mill used to make oil. The
 
t ason for this is the slow acceptance of the domestic
 
product by outer island consumers. However, this
 
attitude is changing.
 

4.7 	 Age
 

The oil mill and soap factory is several years old,
 
whereas the toddy bottling plant is to be commissioned
 
towards the end of 1989.
 

4.8 	 Ownership
 

The soap factory is privately owned by Mr. W. Shultz.
 
It is understood that the toddy bottling plant will be
 
privately run, with assistance from the Department of
 
Industries.
 

4.9 	 Location
 

The soap factory is adjacent to Mr. SLultz's property
 
on tarawa and the toddy bottling plant is to be at the
 
Industrial Estate at Tamiku, also on Tarawa.
 

4.10 	Type Management
 

The soap factory is managed by its owner and requires
 
little supervision of staff but requires the manager to
 
exercise all functions of management including
 
marketing, planning, manufacture and distribution, etc.
 
Details on the toddy bottling plant are not available.
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4.11 Interest in participating in this integrated venture
 

A number of people have expressed positive interest in
 
the venture but it is unlikely that any individual in
 
Kiribati would be in a position to be able to become
 
totally involved due to the complexities of Kiribati
 
culture and the fact that most coconuts would have to
 
come from outer islands. It is considered that the
 
copra marketing society would be the only organization
 
capable of undertaking any control of supplies from
 
outer islands; however, it may be possible for the
 
society to become involved in a joint venture with
 
another private (but to be identified) investor.
 

. INSTITUTIONAL
 

5.1 Private sector involvement
 

The very small private sector existing in Kiribati is
 
being given encouragement to develop and the
 
Government is actively seeking new investors to enter
 
the economy. Much of this effort at the moment is
 
directed at the Kiritimati or Line Islands.
 

It is considered doubtful that any existing private
 
sector investors w.ould be capable or willing to become
 
involved in the intended project. Part of the reason
 
for this would be because of the intricate social poli
tical situation which exists in Kiribati, and also the
 
fact that the Kiribati Copra Society is an effective
 
organization with resources which would be necessary to
 
be able to harness and mobilize the passage of whole
 
nuts from outer islands.
 

5.2 Equity participation by Board's Government Private
 

The Kiribati Copra Society has indicated that they
 
probably would be interested in seeing some sort of
 
development in the diversification of coconuts and has
 
indicated that upon receipt of a tabulated feasibility
 
study they would then consider financial involvement or
 
otherwise.
 

5.3 % of GNP and export earnings from coconuts
 

In 1986 the net contribution to GDP by copra was a
 
negative $240,000. This figure arose from the fact
 
that domestic and external shipping from Kiribati being
 
so high, coupled to the fact that prices were
 
stabilized through -he stabilization scheme resulting
 
in a net negative effect on GDP. The corresponding net
 
effort values for the copra exports of 1987 amounted to
 
AU$459,000. Generally, copra exports in 1987 amounted
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to 4,437 metric tons, and a FOB value of AU$1,170,000.
 
For further details, see Attachment 3, Copra Statistics
 
1987.
 

5.4 Other institutions involved with coconuts
 

The Kiribati Copra Society is the prime institution
 
involved in the collection of coconut products. In the
 
Line group of islands the plantations there are run by

Burns Phillips and export of product is done direct by

that company. It is quite possible that with the Line
 
group's proximity to Hawaii, direct trade may be possi
ble to service the large tourist population in that
 
area.
 

The Department of Agriculture also has significant

interest in the coconut industry through various exten
sion programs existing for the replanting and improve
ment of the coconut industry.
 

5.5 Degree of control on supply, etc.
 

The Copra Society has control over the movement of
 
coconut products both inside and outside the country.

Even though some of its powers are not specific, it is
 
considered that any development in the coconut industry

would still have to be approved by the Copra Society

due to the fact that its members are drawn from the
 
representatives of the island cooperative which are
 
very closely linked 
to the people on outer islands.
 

5.6 Competition (multinationals and local firms)
 

It is considered that no competition exists at the
 
moment and that if the project were to go ahead there
 
would be no competition developing for the activities
 
of the project would have to be approved in the first
 
place.
 

6. RAW MATERIALS (Coconuts) (See section 16 for more
 

information)
 

6.1 Geographical concentration of productions
 

For full details see Attachment 3, Table 4.
 

6.2 Tonnage available
 

Even though tonnages fluctuate due to drought

conditions and producers' response to the price for
 
copra, it is considered that all coconuts currently

used for the production of copra could be available for
 
other use providing the price was more economically

attractive. The big restraint, though, is transport.
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If a transport technique was developed to economically

collect the coconuts from outer islands, then most
 
islands could participate. Or, if some of the larger

producing islands were selected for semi-processing,

providing infrastructure could be established to cater
 
for .-uch semi-processing, this too could be a
 
possibility.
 

6.3 Land ownership
 

Land ownership varies between the Line Group and the
 
Gilbert Islands, but is considered that for the purpose

of leasehold land ownership would be available. The
 
rest of the land for use for agricultural purposes is
 
all customary land, as described in the introduction.
 

6.4 Tree use rights
 

6.5 Size of holdings
 

Size of holding is generally small due to the very

limited amount of land. 
 There are no plantations in
 
Kiribati.
 

The majority of copra produced in the Kiribati islands
 
is handled through the various cooperative societies in
 
the islands which act as a collection point for all
 
small-holder producers.
 

6.6 Age
 

The age of the trees throughout Kiribati is mixed.
 
There has been a replanting and new planting program in
 
existence for a number of years. This has been met
 
with a limited success with producers planting new
 
areas on marginal land rather than replanting existing
 
groves.
 

Although no figures are available, it is accepted that
 
at least half of the existing trees would be old, that
 
is, over 40 years of age.
 

The replanting program has resulted to date in 7,000
 
acres being planted since 19890 with the current
 
forecast of replanting of three 300 acres per year.
 

6.7 Variety
 

The main variety is the local "all, a tree which bears
 
well after sufficient rain, but nut size is reduce.
 
during periods of drought. There is also a hybrid

being distributed through the replanting program which
 
is believed to be a Rennell cross Malaysian Dwarf.
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6.8 Productivity
 

Productivity varies from area to area and is strongly

influenced by weather conditions. After prolonged

periods cf drought, nuts tend to become pinched and
 
small. This condition exists mainly in the Gilbert
 
Islands rather than the Line Group.
 

With only a low incidence of pests and diseases little
 
effect is made on production by pests and diseases.
 

6.9 Copra meat or cream yield/nut type
 

Although no details were available on the Gilbert
 
Island Local Tall, the Christmas Island Tall which is
 
considered to be similar has the following
 
characteristics:
 

Fruit shape - Spindle
 
Copra thickness - 9.4mm
 
Fruit size - polar circumference 70.8cm
 
Equatorial Circumference - 58.7cm
 
Fruit weight -


Whole fruit - 1,927 gms.
 
Dry copra - 307 gms per nut
 

Number of nuts per ton - 3,313
 

This particular nut was grown on research station
 
conditions and would be typical of the optimum size and
 
productivity of the Kiribati Islands.
 

As can be seen from the photographs attached to the
 
report, the general nut size is very, very low, and it
 
is considered that up to 7,000 nuts may be required to 
make one ton of copra at certain times of the year.
 

6.10 Yield and variation within the country
 

As can be seen from 6.9, variation between areas can be
 
quite wide. Due to this irregularity in the size of
 
nuts, the suitability of nuts for production with
 
reamer extraction for the production of coconut
 
cream would not be satisfactory.
 

It may be necessary, if Kiribati is to become involved
 
in semi-processing or even processing for domestic use,
 
to utilize the paring method of extracting the white
 
coconut meat.
 

6.11 Replanting schemes and hybrid development
 

As mentioned previously, a U. K. funded coconut
 
replanting and rehabilitation project exists.
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6.12 Harvesting methods
 

Normally, coconuts are left to fall from the trees and
 
are then collected. Nuts for drinking purposes are
 
plucked from the trees. Also it must be mentioned
 
that for Kiribati, the production of toddy is an
 
important factor and this is harvested by the
 
collection of sap from the flower spades in the morning

and in the evening.
 

6.13 Frequency
 

As coconut forms a major part of the diet of Kiribati
 
people, continual harvesting of nuts for domestic
 
purposes is done throughout the year. The harvesting

of nuts for commercial use varies according to season
 
and price.
 

6.14 Labor availability
 

There is no problem with obtaining labor for the
 
production of coconuts mainly due to the fact that all
 
coconuts produced on Kiribati islands, except the Line
 
Group, are from small-holder areas. Laborers for the
 
plantations in the Line Islands are recruited and live
 
in that area.
 

6.15 Care and husbandry practices
 

Traditional planning methods are employed throughout

the islands. The coconut replanting and rehabilitation
 
scheme is attempting to introduce better husbandry

practices; however, considering the very close inter
relationship between all activities on atolls, there is
 
little scope for large plantation style development to
 
take place.
 

6.16 Waste - not harvested
 

Wastage occurs at times of low prices when it is not
 
interesting enough for producers to cut copra.
 

6.17 Other losses
 

Limited damage occurs from cyclone but drought is more
 
prevalent than most other problems. there are minor
 
pests and diseases which create minimal damage as well
 
as some problems from rats.
 

6.18 Domestic
 

Domestic consumption of coconuts would be considered
 
high, probably higher than most other Pacific island
 
countries, due to the very strong place that coconut
 
has in the diet for the country. No figures are
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available on this consumption, but it is estimated that
 
it could be double that of other Pacific countries,
 
which could amount to a copra tonnage figure of 2,000
 
tons per annum.
 

6.19 Industry, % of total availability
 

No comparative percentages available; however, the
 
usage could be related to the available tonnage for
 
copra.
 

6.20 Cost of coconut production
 

Not available.
 

6.21 Domestic pricing and policies
 

Fixed by the Kiribati Copra Society.
 

6.22 Controls
 

Controls over the industry are exercised by the Copra

Society, although there are no controls over the free
 
movement of whole cocoanuts within the country.
 

6.23 Rural
 

One policy exists for the whole country.
 

6.24 National
 

One policy exists for the whole country.
 

6.25 Influence of stabilization schemes (effect of these 
on
 
sale on non copra products)
 

The price of coconuts throughout Kiribati
 
would ultimately be reflected back to the price payable

by the Copra Society through its stabilization scheme
 
for copra. If the operation was to be a joint venture
 
including private sector involvement, then some sort of
 
arrangement may have to be made to ensure that the new
 
venture was able to participate in the domestic pricing

policies of the Society.
 

The size of such undertaking would have bearing on the
 
degree of participat n required.
 

7. TYPE OF STABEX CONDITIONS APPLICABLE TO COUNTRY
 

Kirib!.ti participates in the EEC STABEX arrangements

and for details of STABEX transfers and disbursements
 
see Attachment No. 4.
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8. GOVERNMENT POLICIES PRESENT
 

The present Government policy in Kiribati is very

flexible concerning the development of new industry.

This fact is also reinforced by the desire to develop

the Kiritimati Island sector of the country. However,

full details can be seen of the incentives and
 
arrangements required for investment in Attachment 6,

Investment Opportunities in the republic of Kiribati.
 

9. FUTURE POLICIES AND PLANS RE: COCONUT INDUSTRY
 

As mentioned above, the policy at present is to develop

the industrial sector of the economy and also to
 
develop the Kiritimati Island area of the country.
 

Future plan is to continue in this direction and in
 
particular to try and upgrade the return to producers

for coconut products. In addition to this, the
 
Government is keen to continue with the replanting
 
scheme and to enhance the stock of coconuts already

existing in the country through better husbandry
 
practices.
 

10. RULES, REGULATIONS, STANDARDS RE:
 

There are no rules, regulations and grading standards
 
existing other than for copra.
 

11. IMPORTS
 

There are very few imported coconut products;

however, one packet of hydro-soluble coconut cream
 
powder was found in the Cooperative Society Supermarket

which had come from Sri Lanka.
 
Kiribati has a relatively small retail sector and it is
 
considered that very little market would be found
 
domestically for processed coconut products.
 

12. EXPORTS
 

Exports are of copra only. Some interest has been
 
shown in the export of whole nuts, but uniform nut size
 
may be a problem in this particular market.
 

13. LABOR
 

13.1 Labor Construction
 

Construction labor would be available; however,
 
any development of a larger size may possibly need
 
to have imported contractors.
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13.2 Processing
 

Processing labor is readily available. With the high

density of population on the land areas in Kiribati,
 
particularly Tarawa and Batio, no problem would exist
 
in recruiting labor.
 

14. PIONEER INVESTMENT INCENTIVES
 

The Government encourages private investment and
 
development incenti",rs to suit industry needs within
 
the national development plan objectives.
 

15. OTHER
 

15.1 Susceptibility to natural disasters
 

Kiribati is generally free of cyclone problems;

however, drought could be considered a major problem

for the coconut industry.
 

15.2 Disease such as "cadang cadang"
 

There are no major diseases in Kiribati. In 1965 there
 
was considerable Stick Insect damage; however, now it
 
is hard to find Stick Insects and is considered to be
 
cyclical. Also in 1975 the Flat Moth had an
 
infestation in Tarawa and has since spread to ouher
 
islands. Recently a white fly, a vector for many

diseases, was introduced to Kiribati through a gap in
 
the quarantine laws or service. This fly at the moment
 
does not carry any diseases, but would be capable of
 
being the vector if any such diseases break out.
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NEW CALEDONIA
 

1. INTRODUCTION
 

In relation to the country visit to Noumea and the time
allowed under the work plan, it should be noted that unlike
other Pacific countries, no contacts really exist which can
be used to arrange meetings or make contacts prior to entry

into the country,even though attempts were made through the

French Embassy in Vila 
to do this. Considerable success was
achieved though by utilizing contacts through private banks

and the Chamber of Commerce and Industry. It should also be

noted that in Noume 
 -here is a certain reluctance, due to
political sensitivit 3s, to cooperate coi.letely in any

outside initiative before prior appraisal. Taking the above

into account,it was pleasing to see that in the final

meetings with officials that full cooperation was
 
forthcoming.
 

Concerning data for the 
-ountry profile, the publication

"Guide to Investors" fortunately available in English,

includes most of the requirements for the project. In fact,
this publication is excellent in content and would be one of
the best prepared in the Pacific. Therefore, the standard
 
country profile papers have been referenced back to the
guide where necessary, otherwise the guide covers most of
 
the information we require.
 

A summary taken from the guide,is reproduced as an
introduction to the physical configuration and demography of
 
Net, Caledonia.
 

In relation to coconut statistics 
- time did not allow a

visit to 
2oconut growing areas and difficulty was
 
experienced in making contact with those responsible for
 
data on coconuts. Contact was made however with staff
 
members of IRHO Vanuatu who will supply data required.
 

THE GEOGRAPHICAL SITUATION OF NEW CALEDONIA
 

Oceana covers more than one-third of the earth's surface and
in its midst lies New Caledonia; this territory, and Wallis
 
and Futuna, are the farthest from Metropolitan France of her
 overseas possessions. The Territory, as one of a group of

micro-nations, has distinct economic advantages. 
Thanks to
the economic and financial support of Metropolitan France,

its standard of living is 
one of the highest in the region

and it enjoys a large measure of political autonomy. The

GDP (Gross Domestic Product) per head is roughly comparable
to that of French Polynesia, and is lower than Australia's
 
and higher than New Zealand's. In many fields, New
 
Caledonia already occupies a prime place among the group of

island States and Territories of the South Pacific and its

development must surely progress in 
a region which many
 



consider to be one of economic growth.
 

The third largest island of the South pacific,after New
Guinea and New Zealand, New Caledonia lies near the tropic
of Capricorn, between 190 and 230 latitude South and 1580

and 1720 longitude East,about 1,500 km from the coast of
 
Australia.
 

2. THE PROFILE, AREA AND RELIEF O 
NEW CALEDONIA
 

2.1 AREA
 

The main island or "Mainland" is 16,372 sq.km. in area,
or 
in other terms five times the area of French

Polynesia, seven times that of Reunion, fifteen times

that of Martinique. In addition,there are the
 
dependencies (this term being used in the purely

geographical sense) which include the archipelago of
the Loyalty Islands (1,981 sq. km.), 
the Isla of Pines

(152 sq. km.), the Belep Islands (70 sq.km.)and a few

scattered islands and islets. 
 The marine area is
immense,and it has been calculated that the 200 mile

Economic Zone amounts to some 
1,740,000 sq.km.
 

2.2 RELIEF
 

A mountain range, commonly known as 
the "central

range", 
runs the whole length of the "Mainland" (nearly

400 km.) and is dominated by the Panie massif 
(1,628m.)

in the South. In actual fact, this chain of hills is

situated nearer to the East Coast than to the West,

these two being on average 50 km. distant from each
other, and so the hills fall 
more steeply on the East
 
side.
 

The range does not however present a real obstacle and

in fact, 
none of the passes that the transversal roads
 go through to cross the range is 
even as high as 500 m.
 

The contour of the Loyalty Island (Mare,Lifo,",and

Ouvea) contrasts strongly with the relief of che
 
"Mainland". 
Situated 150km. North-East of Noumea,these

ancient coral atolls that rose unevenly have become

horizontal, flat and depressed islands, 
in which the
altitude decreases steadily going northward through the
 
group,from 138 metres in the South of Mare, to 
104
metres on 
Lifou and 46 metres on Ouvea at the highest

points.
 

A barrier-reef encircling New Caledonia, at a distance
 
from the coast that varies between a few
 
kilometres,forms the boundary of a lagoon which is

scarcely deeper than 40 metres and whose fauna and

flora make it one of the most beautiful in the world.
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3. METEOROLOGY
 

New Caledonia has a relatively temperate climate known as
"oceanic tropical". There is 
a hot season, frommid-November
 
to mid-April, during which tropical depressions that

sometimes become cyclones brush the Caledonia coast or pass

nearby. Mid-April to mid-May is a transitional period.

Tropical disturbances become less frequent. 
Rainfall
 
diminishes and the ambient temperature drops noticeably.

Mid-May to mid-September is the cool season. 
 The
 
temperature rises gradually and rainfall 
is at its lowest
 
for the year.
 

3.1 TEMPERATURES
 

The average annual temperature is between 220 and 240.

In the 
course of the year the average temperature
 
varies between a maximum in February of about 260 and a
minimum in July or August of about 200.
 

3.2 RAINFALL
 

Annual rainfall on the East Coast or 
"Windward Coast"

is approximately double that on 
the West Coast or

"Leeward Coast". 
 In addition to the influence of the

prevailing winds, the island's relief too has an

essential effect on where the rain falls. 
 Annual
 
rainfall varies considerably from one year to another.

This variation is partly due to the passage of tropical

depressions and cyclones whose number and strength

follow no patterns. Generally speaking there is 
most

rain in the months of January, hebruary and March.
 
Thereafter the rainfall decreases steadily until May.

Then it increases again in June, 
but only for a short

while, for the approach of the dry season (September to

November) starts as 
early as July. October is
 
generally the driest month.
 

3.3 THE WINDS
 

The most common wind pattern on the Territory is that

of the Trade Winds which blow from between East-North-

East and South-East. These winds are usually moderate
 
to fairly strong. To a large extent they are the
prevailing winds throughout the year. 
The "westerly

gales" are strong to very strong winds that may reach,
 
or even exceed 40 to 50 knots, blowing from a sector
 
between the North-West and the South-West, and
 
associated with the passage over the South of the
 
Territory of disturbances of polar origin. "Cyclonic

winds" are caused by tropical disturbances and occur
 
during the passage over the Territory, or nearby, of
 
tropical depressions and cyclones.
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3.4 HOURS OF SUNLIGHT
 

There are 2,564 hours of sunlight a year in Noumea as
 
compared with 1,867 hours 
in Paris. The year's maximum
 
sunlight occurs between October and December,while the
 
minimum is in June. Generally speaking, there are 
few
 
days in the year with no sunshine at all. On average
 
in Noumea (in the South) as in Koumac (in the North)

there is more than half a day's sunshine on 255 days of
 
the year.
 

4. POPULATION
 

The last census, carried out in April 1983, showed that New
 
Caledonia had a population of 145,368. The multi-racial
 
population is one of great originality,as variegated as 
a
 
painter's pallet and made up of successive additions since
 
1843. Like a 
number of other island countries in the South
 
Pacific, the Territory's population is an amalgam of
 
indigenous peoples and peoples 
from elsewhere. The
 
resulting mixture comprises eight elements 
: Melanesians,
 
Europeans, Indonesians, ni-Vanuatu, Tahitians, Vietnamese,
 
Wallisians, and others. 
 The Melanesians account for 43% 
of
 
the total population, then come the Europeans who form 37%
 
of it, followed by the Wallisians (8%), the Tahitians (4%),

the Indonesians (4%), the Vietnamese, the ni-Vanuatu and
 
others (4%).
 

5. FEATURES OF NEW CALEDONIA
 

5.1 NOUMEA,THE CAPITAL
 

Insignificant on 
the world scale, the actual importance
 
of Noumea becomes apparent only when one studies its
 
geographical position in relation to the island groups

of the South 
Pacific, the activity of its port and its
 
function as the capital of 
New Caledonia. Is is in
 
fact the Territory's only real town. As such, it plays
 
a decisive role life and
in local activities. Viewed
 
on 
the scale of other Pacific islands, the weight and
 
the role of Noumea are seen to be important. Only Suva
 
(Fiji) and Papeete (French Polynesia) are of similar
 
size and have the same function,but without the
 
influence and the economic weight of the capital of 
New
 
Caledonia. Thus, no 
town in Melanesia, except Suva can
 
compare with Noumea.
 

5.2 LESS URBAN CENTERS
 

Apart from the peninsula of Noumea, there is little
 
urbanization in New Caledonia. 
 The idea, comparatively
 
recent in New Caledonia, of introducing some balance
 
among the various townships did however lead to the
 
improvement of communication with up-country are-as of
 

4
 



the Territory. Thus,certain up-country centres (such as

Bourail, LaFoa,Koumac, Pondimie)were to serve as bases
 
in a system clccentralizing the Territory's

administration and education and health services.
 
While it could not be regarded as counterbalancing the
 
urban centre of Noumea, this incipient urbanization is
 
gradually attracting a new population.
 

5.3 TRIBALAREAS AND LANGUAGE
 

The tribal area is the administrative recognition of
 
Melanesian social organization. There are 328 tribal
 
areas, of which 237 
are on the "Mainland"and 91 on the
 
outlying islands. The linguistic variety found in New
 
Caledonia has perhaps no equal elsewhere in the world
 
twenty-eight languages, very different from one
 
another, are spoken in the archipelago by fewer than
 
60,000 people.
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OVERVIEW OF NEW CALEDONIA
 

Unlike other Pacific countries, very little attention has been
 
given to the coconut industry in New Caledonia.
 

Also, due to the unique characteristics relating to life in the

Territory where plenty of information is produced about

activities existing within the country and what should be done,
but very little seems to be achieved in rural areas. 

administration from first observation would seem to be 

The
selfgenerating in administrative functions. 
 This, with the support


from Metropolitan France can be afforded and many ways adds to
 
the economic benefit of the country.
 

Economic activity, apart 
from nickel production is centered

around the very large government bureaucracy, heavy consumerism

and a very active leisure industry (this leisure industry is 
as
much for residents as it is for tourists). The extension of this
style of economy supports a number of service 
industries which in
turn provide the goods and services to a very buoyant consumer
 
society.
 

Few consumer goods, apart 
from foodstuffs and beverages, 
are

produced locally. 
 Even the, domestic production in some of

these items is insufficient to satisfy local demand, and

considerable imports of goods from 
overseas are made to

supplement the local production. Attention has been given to the
benefits of trading in imported goods for most of the high wage

earners 
live in the urban society of Noumea. Only marginal

headway has been made 
in developing internal infrastructure
 
sufficient to support efficient and effective domestic import

substitution from raw material through to 
finished goods.

It must be remembered though, 
that the wealth of New Caledonia,

results in consumer spending and demands on 
luxury items which in
 
many cases could not La manufactured locally. Notwithstanding

this fact,compared to 
 other Pacific Island countries, the
 
manufacturing sector could be said to be quite strong and

dverse. There is however, a large gap between urban and rural

incomes even though rural 
incomes exceed most other Pacific
 
Island countries.
 

POLITICS
 

The political situation in New Caledonia has not assisted
 
widespread development of the country. 
 The indigenous

Melanesian people who mainly live 
in rural areas, basically

maintain a traditional Melanesian way of life, supplemented by

assistance from and access 
to the French administration, the high
consumer market and the active leisure economy centered at
 
Noumea.
 

COCONUTS
 

Due to the high level of incomes in New Caledonia compared to
 
other Pacific Island countries, little development has taken
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place in recent years in the coconut industry. In fact,

production, which is concentrated on off-shore islands, has
 
declined.
 

Commercialization of coconuts apart from sale of fresh nuts 
in
 
local markets, has been centered around the production of copra

for a domestic oil crusher and soap factory. The relative low
returns, even though producer prices are subsidized to double

world price, coupled to the political unrest, has led to such a

small supply that the factory is considering closing down.

producers could be enticed to sell their coconuts 

If
 
in whole form,


and providing suitable freight rates were available, there would

be sufficient 
resource to establish a reasonably sized coconut
 
cream plant.
 

The fact that considerable quantities of coconut cream in 
canned

and powdered form are imported from Thailand and Malaysia at the
 
moment, signifies that domestic demand should give healthy
 
support for such a venture.
 

PRODUCTION FACILITIES
 

The country has superior facilities compared to the rest of the
 
Pacific.
 

Port facilities, transport and services are 
all of a very high

standard.
 

The labor force is strong with high levels of technical
 
competence.
 

Those manufacturing operations which do exist are of good

standards and are capable of expansion.
 

So far as the project is concerned, sufficient freezer capacity

exists for operations involving the freezer of coconut produce

and also with the existence of a number of canneries and a can

manufacturing plant, adequate idle capacity is available for
 
coconut cream manufacture to develop in the short term.
 

Shortly, a foam form UJHT plant will be commissioned expanding

processing capacity considerably. It is 
not sure at this stage

whether this project when complete will be interested in dealing

in coconut products - this will need follow-up if necessary.
 

A DOMESTIC PRODUCTION FACILITY
 

IDENTIFIED MANUFACTURER
 

As mentioned previously, if the domestic infrastructure can be
mobilized to transport coconuts from island centers, then one
 
meat and vegetable cannery ("MOTULAR PACIFIC SCPP") is very

interested in entering production of coconut cream.
 

Existing equipment and buildings could handle production past the
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canning stage and all that would be required, would be the

addition of the coconut cream unit (see photographs attached on
 
Appendix ).
 

Management of this operation seems 
coifident that supply of

sufficient raw materials would be possible for a modest size

plant (that is utilizing up to 800 tonnes of copra equivalent per
year). 
 Also, with a limited amount of technical assistance,

operations and capital investment could be made in 
a relatively

short period of time.
 

POSSIBILITY FOR ISLAND MANUFACTURE
 

The area with the most concentrated production of coconuts of New
Caledonia, is the island of Ouvea, with over 
1,400 hectares of
 coconuts which produce some 
12.5 million nuts per annum.
 

Establishment of 
a plant and factory on this island could be 
a
possibility but would require considerable investment in both
 
plant and personnel.
 

Two possibilities could be looked at. 
 Firstly, coconuts could be
processed to the cream stage where whole coconuts could be split

and meat extracted and either pressed or left grated for

freezing, with subsequent shipment to Noumea for on-processing

and canning. 
The alternative could be the on-forwarding of that

frozen produce to other destinations as a raw material 
or
 
finished product.
 

The second situation would be the complete development of a

factory on the island from processing raw material through to
retail pack operation. As it was not possible to visit the area
during the short visit 
or during the country profile work, the

real implications of such a venture are unknown but it would be

considered better to adopt the first option of semi-processing in
Ouvea and transporting raw material or semi-processed raw

material to Noumea. 
 Such an option would possible by able to use
freezing facilities in cooperation with Fisheries Development and
would fit in well with the utilization of the Chamber of Commerce

and Industry's freezer storage unit in Noumea which is adjacent

to Mutular Pacific's factory.
 

A SUB REGIONAL PROCESSING CENTER
 

New Caledonia, particularly Noumea, could be 
likened to American

Samoa where there is little coconut production (although more
 
than American Samoa) but 
a large potential for the manufacturing
and conversion of coconut products.
 

It could 
be possible for bulk raw materials to come from other

Pacific Island countries for processing, providing the economics
 
were positive.
 

With the high cost of labor in New Caledonia, it would be
sensible for semi-finished products only to be considered for
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shipment to such a factory. 
This would also assist in the
 
freight rates of carrying bulk cargo.
 

It could well be possible for counties in the South-West Pacific
 
to ship either frozen or aseptic bulk packed coconut to New
Caledonia for processing similar to a way in American Samoa.
This processing could well have similar advantages to the E.E.C.
 
as sale of produce to the U.S.A. has through the American Samoan
 
concept.
 

Acceptance of frozen products creates no problem as 
the dockside
 
freezer capacity does exist, however further knowledge of the
 
cost and practicality of bulk aseptic equipment is required

before evaluating thL_ possible further use of this method of
 
semi-processing.
 

GENERAL INVESTMENT CLIMATE
 

Apart from the political situation existing in the Territory, the

degree of Government incentives for any industry is very high.
 

Numerous schemes and programs are available and a rarge of 
new
developments are presently being drafted. 
 It is estimated that
within the next 
few years massive development projects will be
sought after by the administration to 
fulfill the promises for
 
the independence in ten years.
 

It is considered that any investor wishing to develop an

industry, which could support the rural Melanesian population,

particularly those on 
islands, would be given a very favorable
 
reception.
 

Very detailed programs and information f r investment is given in
the two publications in the country form&_ file, namely, "The
Loans and Assistance to Business and Investment in New Caledonia"

(about to be revised) and the "The Investment Guide."
 

Following are a number of contact profiles pertinent to the
 
report.
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COUNTRY PROFILE INFORMATION
 

Use the following outline guidelines on types of country profiles

information which would be useful in planning a country's

participation as a 'feeder' country or 
'central processing'

country. The attached annex also further explains some of the

information that is desired.
 

1. 	 TRANSPORT (SEA/LAND)
 

1.1 	 Type (container, refrigerator, other)
 

(see page 158 "The Investor's Guide") Noumea is a major

port that attracts high shipping volume in
 
containers, breakbulk and bulk cargo capabilities.

Noumea has frequency to Europe, Asia, the U.S.
 

as well as request links.
 

1.2 	 Cost
 
(see page 169 "The Investor's Guide") The rates vary

considerably but compare well with the rest of the
 
region. Quotes are available upon request but
 
these change rapidly.
 

1.3 	 Frequency
 
(As stated in 1.1)
 

1.4 	 Capacity
 
(As stated in 1.1)
 

1.5 	 Handling facilities from source 
(harvest) to collection
 
points. The resources in this area are limited due to
 
the low scale of activity in the coconut related
 
ventures. However local 
resources are available for
 
transfer to each sector.
 

1.6 	 Back Loading Problems, etc.
 
No problems as production is small at present. Should
 
expansion of the industry occur back loading

deficiencies will add to transportation cost.
 

1.7 	 Other Transport Problems
 
The internal freight rates are hiah and the
 
administration already subsidizes the copra industry.

Further subsidy may be required for internal shipping.
 

2. 	 EXPORT & IMPORT FACILITIES
 

2.1 	 Port
 
Port facilities are excellent.
 

2.2 	 Warehouses
 
16000 m2 for stevedoring purposes at wharf in Noumea.

2x cold storage warehouses totaling 3,300 M3 and/or

linking space 932 H.A.
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2.3 	 Handling Machinery
 

2.4 	 Water Depth
 

2.5 	 Harbor Size
 
The harbor has excellent boatage facilities. For
 
large vessels, wharfs are 700 ML long, plus 600 metres
 
of wharf- four small vessels. In addition, a passenger

dock of 180 metres long and a Sealife vessel facility.
 

3. 	 SUPPORT INFRASTRUCTURE
 

3.1 	 Water
 
No problems with water,
 

3.2 	 Electrical
 
(see page 181 of "The Investor's Guide").
 

3.3 	 Fuel
 
(see page 190 of "The Investor's Guide").
 

3.4 	 Sewer
 

3.5 	Water Disposal
 

3.6 	 Engineering
 

3.7 	 Manpower skills
 
Wide and varied
 

3.8 	 Regulations/laws
 
(see page 44 "The Investor's Guide)
 

3.9 	 Costs
 
(see page 141 and 180 "The Investor's Guide").
 

3.10 Availability
 
Readily available.
 

3.11 Reliability

Engineering skills are wide and varied 
- reliability

considered better than most other countries.
 

3.12 	Quarantine Laws and Procedures
 
No problems for process materials
 

3.13 	Land Cost and Availability
 
(see page 183-4 "The Investor's Guide").
 

3.14 	Problems etc.
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4. 	 EXISTING PROCESSING FACILITIES 
(coconut, fruit, vegetables,
 
beverages, etc.)
 

4.1 	 Size
 
Most coconut produced commercially is used in the small
 
copra crushing mill for the manufacture of soap, see pages 140

141, 142, 143. This factory is having difficulty in obtaining

supplies and may possibly close down soon. 
 The problem with
supplies is that wage rates and other benefits in New Caledoni
 
are so high that there is no incentive to produce a low value
 
crop such as copra. Also, management of mill advised that
imported copra was too expensive to allow the soap manufacturi

end of the business to compete with imported products.
 

4.2 	 Use
 

4.3 	 Type
 
(see "The Investor's Guide")
 

4.4 	 Products
 
(see "The Investor's Guide")
 

4.5 	 Capacity
 
(see "The Investor's Guide")
 

4.6 	 Utilization
 
(see "The Investor's Guide")
 

4.7 	 Age
 
(see "The Investor's Guide")
 

4.8 	 Ownershio
 
(see "The Investor's Guide")
 

4.9 	 Location
 
(see "The Investor's Guide")
 

4.10 	Type Management
 

(see 	"The Investor's Guide")
 

4.11 Interest in Participating in this Integrated Venture
 
DIDER - The Territorial Department of Rural Development

The Chamber of Commerce and Industry

Possibly the community of Ouvea Island through DIDER
 

5. 	 INSTITUTIONAL
 

5.1 	 Private sector involvement
 
Mutular Pacific
 

5.2 	 Equity participation by Board's Government Private
 

5.3 	 % of GNP and export earnings from coconuts
 
nil
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5.4 	 Other institutions involved with coconuts
 
The oil mill and soap factory - SCTO (Society Culture
 
and Transformation of Oleogineux).
 

5.5 	 Degree of control on supplies, etc.
 
No cont-rols exist.
 

5.6 	 Competition (multinationals and local 
firms)
 

None
 

6. 	 RAW MATERIALS
 

6.1 	 Geographical concentration of productions
 
(see chart attached).
 

6.2 	 Tonnage available
 
Very dependent upon price,(see summary attached).
 

6.3 	 Land Ownership
 
(see page 35 "The Investor's Guide").
 

6.4 	 Tree use rights

The majority of plantings are communal and usage is
 
on a communal basis.
 

6.5 	 Size of holdings

Customary land use - 3ee statistical data on Inventory

by communities.
 

6.6 	 Age

Most trees are 
in the 50-70 year age bracket.
 

6.7 	 Variety
 
New Caledonia Local Tall.
 

6.8 	 Productivity
 
About 80 small nuts per year.
 

6.9 	 (Copra meat or cream yield/nut) type

Mainly all local talls (very similar to Vanuatu Tall).
 

6.10 Yield and variation within the country

(see details 6.10 - Vanuatu Report.
 

6.11 	Replanting schemes and hybrid development

No replanting scheme at present, however trials have
been planted on Ouvea 
in 1983 using three hybrids for
 
evaluation
 

NJM X GOA
 
NRM X GRL
 
NRM X GPY
 
with a local tall control
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6.12 	Harvesting methods
 
Nuts fall to the ground
 

6.13 	Frequency
 
Irregular collection
 

6.14 	Labor availability

This is the main problem in New Caledonia - because of
the strong welfare element and opportunity when working to
receive high wages, labor for working with coconuts is hard to
 
obtain.
 

6.15 Care and husbandry practices
 
Very little practiced.
 

6.16 	Wastage - not harvested
 
A great quantity is not harvested and ar the moment the

majority of coconuts other than food nuts are wasted.
 

6.17 	Other losses
 
Cyclone damage.
 

6.18 	Domestic
 
Considerable 
amounts are used for domestic purposes.

Most 	coconuts grown on the mainland are for domestic
 
consumptinn.
 

6.19 	Industry, % of total availability
 
Most of the coconuts from the islands 
are available

for industry whilst those on the mainland are for

consumption - estimated 80% 
of all coconuts available
 
for industry.
 

6.20 	Cost of Coconut Production
 
Cost of domestic production exceeds available revenue.
 
This is 
even the case when the domestic price has been

increased to create incentive for products. The fact
that the local crushing mill cannot obtain 
raw material
 
confirms this point.
 

6.21 	Domestic pricing and policies

Previously the control of coconut prices was 
the

responsibility of the "Caisse for Stabilization du
Caffe (and coconuts) - now this organization has been

absorbed by a new organization call "Operation Cafe" which has
 
very little interest in coconuts.
 

Price for whole fresh green nuts at markets are - One
Island Ouvea 25 Francs per nut and Noumea 100 Francs
 
per nut. 
 The cost of dry husked nutq in Noumea market
 
is 40F CFP/U.
 

6.22 	Controls
 
Ncw not operating due to non-production.
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6.23 	Rural
 

6.24 	National
 
No real effect and also scheme now, when operating is a
 
subsidy.
 

6.25 	Influence of stabilization schemes (effect of these on
 
sale on non-copra products)
 

7. 	 TYPE OF STABEX CONDITIONS APPLICABLE TO COUNTRY
 

As country is part of EEC - non-applicable.
 

8. 	 GOVERNMENT POLICIES PRESENT
 

(see "The Investor's Guide").
 

9. 	 FUTURE POLICIES AND PLANS RE 
: COCONUT INDUSTRY
 

10. 	 RULES, REGULATIONS, STANDARDS RE:
 

None.
 

11. 	 IMPORTS
 

Considerable imports of coconut products exist. 
 Five

different types of coconut cream, milk, and powder were

found 	on sale in Noumea. No separate statistics exist on
the volume of imports though it should be high on a per capita

basis compared to other Pacific countries due to relative

spending power of community, the amount of shelf space occupied

by coconut products and the diversity of availability.
 

12. 	 EXPORTS
 

There are nc 
exports of coconut products.
 

13. 	 LABOR
 

13.1 	Labor Construction
 
(see "The Investor's Guide").
 

13.2 	Processing
 
(see "The Investor's Guide").
 

14. 	 PIONEER INVESTMENT INCENTIVES
 

Wide and various (ee "Loans and Assistance t. Business and

Investment in New Caledonia" and page 67 of "The Investor's
 
Guide").
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15. OTHER
 

15.1 Susceptibility to natural disasters
 
Subject to normal tropical conditions including cyclone.

However, on the islands droughts are quite a problem whereas on

the mainland, temperature is a limiting factor 
as the climate is
 
too cool in some areas.
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REPORT ON NIUE
 



NIUE OVERVIEW
 

Niue is a coral island measuring some 260 S.W. km. of land much of
 
which is rough coral. The location is 1690 west longitude and
 
17.50 below the Equator.
 

The Island is roughly oval in shape and has the plateau between
 
20-40 meters above sea level and a depression toward the center
 
of the island.
 

LAND AREA
 

252 sq. km.
 

Population
 

The populations numbering barely 2,000 inhabitants are
 
Polynesian. Niueans are skilled in hunting, fishing and cane
 
making. Planting root crops is an essential part of traditional
 
agriculture which 4.s partly cash cropping and subsistence.
 

The Economy
 

The economy is very limited and Niue relies heavily on overseas
 
aid which is substantially supplied by New Zealand.
 

Subsistence farming is no longer a major element of activity.

The cash economy has developed through ready access to paid
 
employment.
 

Lanquage
 

The official language is Niuean but English is widely used.
 

Currency
 

The currency is New Zealand Dollars.
 

Air Transport
 

Air transport is provided by '.ir Nauru on an Auckland-Niue-

Auckland Service once weekly.
 

This service is the only scheduled service available.
 

Shipping
 

Shipping is currently supplied by Sofrana Unilines and calls to
 
Niue from New Zealand and via the Cooks on roughly a five week
 
cycle.
 

The current vessel Moana II offers reefer and general cargo
 
services of break bulk.
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The limitations of this service severely inhibits market access
 

for produce or manufactured goods other than to New Zealand.
 

Communications
 

Communications by telephone and telex are limited to a high

frequency radio service which is erratic. 
However, a satellite
 
system should come on 
line within the next six months.
 

Banking
 

Banking services are provided by the Westpac Corporation who
 
offer a full commercial range of products.
 

A Development Finance Fund is also in place, however funds from

this service are limited to specific development policies.
 

Utilities
 

Power is available all around the island, but only 240 volt
 
systems operate outside Aloi the capital.
 

A water supply pumped from underground sources provides potable
 
water to each village.
 

Sewerage is unavailable and septic systems must be installed.
 

Apart from tar sealing in Aloi central, most roads are unsealed.
 

Government
 

Government is chosen by democratic process. The Fono
 
(Legislative A ;embly) has a total of 20 elected members.
 

The Government has a high profile and consensus plays a major
 
part in political decision making.
 

Land
 

Land is not available for outright purchase.
 

Land leasing is common, and terms of 20 + 20 years are general
 
annual lease fees for commercial block U.S. $200.00 P.A.
 

Investment
 

Investment incentives for industry are available on request. No
 
investment act is in force.
 

AQriculture
 

Niue has a recent history in the cash cropping of passion fruit,
 
papaya, limes, taro, yams and a variety of less significant
 
crops.
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In the late sixties, the major crops for export were passion fruit
 
and limes. Later pawpaw was grown in volume and in the main
 
these fruits were targeted for export in processed form. Up

until that time the time the major export crop was copra.
 

The Government build and equipped a food processing factory in
 
the early seventies which produced for export:
 

1. Frozen juice and pulp e.g. passion fruit
 
2. Lime juice or lime oil
 
3. Papaya puree
 

A series of 
severe droughts, a major cyclone and a diminishing

market value saw the end of passion fruit and pawpaw exports by

1984.
 

Coconut cream became a significant export between 1980-1983 when
 
a severe drought stopped production for 2 years.
 

The industry was revived in 1986 but high components costs and
 
limited labor made the venture uneconomic.
 

Currently no processed products are exported other than lime
 
juice for the New Zealand market.
 

General
 

Migration to New Zealand has diminished Niue's potential to
 
develop primary or secondary, industry.
 

The only growth sector is tourism in which Niue has much to offer
 
by way of its unique structure of the island, excellent diving

and game fishing.
 

Conclusions
 

Given the very limited labor force and the severe labor resource,

the chances of Niue returning to coconut related activities is
 
unlikely.
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COUNTRY: NIUE
 

COUNTRY PROFILE INFORMATION
 

1. 	 TRANSPORT (SEA/LAND)
 

1.1 	Type (container, refrigerator, other)
 

Breakbulk and reefer cargo.
 

1.2 	 Cost
 

Niue - New Zealand - U.S. $91.00 cubic meter
 

1.3 	 Frequency
 

5 weekly service
 

1.3.1 	 Current Routing
 

New Zealand - Niue - Cook - New Zealand
 

1.4 	 Capacity
 

1,200 tonne vessel
 

1.5 	 Handling facilities from source (harvest) to collection
 
points
 

1.6 	 Back loading problems
 

Very little export cargo
 

1.7 	 Other transport problems
 

A limited road transport capacity: Hireage often 
difficult. 

Average size vehicle 3 tonne - private ownership 

6 - 7 tonne - Government ownership. 

2. 	 EXPORT & IMPORT FACILITIES
 

2.1 	 Port
 

Roadstead anchorage/good lifting equipment

20 tonne capacity, steel barges, lighter cargo to small
 
wharf. Ample mechanical lifting gear, (refer to item 2.3)
 

2.2 	 Warehouses
 

Nil
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2.3 	 Handling machinery
 

1 x 20 tonne lift capacity - mobile
 
1 x 10 tonne lift capacity - mobile
 
1 x 5 tonne fork hoist - mobile
 
1 x 8 tonne fork hoist - mobile
 

2.4 	 Water depth
 

Small lighterage wharf
 
Depth: Low tide =5 meters
 

High Tide = 6 meters
 

2.5 	Harbor size
 

Open roadstead on leeward side of island
 
Depth 300 meters - 600 meters
 

2.6 	 Problems
 

Heavy swells - November - March
 
Channel width 30 meters maximum at entrance, tapering
 

to 20 meters
 
Rough seas swamp wharf in westerly winds
 

3. 	 SUPPORT INFRASTRUCTURE
 

3.1 	 Water
 

Available without charge
 

3.2 	 Electrical
 

400 volt 3 phase
 
240 volt single phase
 
Charge - U.S. $174 per kw hr.
 
Town area is land wide
 

3.3 	 Fuel
 

Petrol = U.S. $.54 per liter
 
Diesel = U.S. $.51 per liter
 

3.4 	 Sewer
 

Septic storage installation required
 

3.5 	 Waste Disposal
 

Limited by law to designated fringe areas to avoid
 
water lens contamination.
 

3.6 	 Labor
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3.6.1 	 Engineering
 

Government Workshop facilities only.
 
Private work by arrangement.
 

3.6.2 	 Manpower skills
 

Small private sector, service sector,
 

otherwise very limited.
 

3.6.3 	 Regulations/laws
 

3.6.4 	 Wage regulations for public servants
 

Costs: 	 private sector follow government
 
rates guidelines
 

No National Provident Fund.
 

3.6.5 	 Availability
 

Very limited at all levels.
 

3.6.6 	 Reliability
 

Good
 

3.7 	 Quarantine laws and procedures
 

Strict quarantine inspection. Limited fumigation
 
service.
 

3.8 Land 	cost and availability
 

Land leases available: Terms negotiable. No fixed
 
pricing system. Indicative rate $200 U.S. P.A. rental
 
for commercial site.
 

3.8.1 	 Problems, etc.?
 

Multiple ownership of land.
 

4. 	 EXISTING PROCESSING FACILITIES (coconut, fruit, vegetables,
 
beverages, etc.)
 

4.1 	 Size
 

1 x 80 square meters of food processing space

1 x 30 square meters of closed storage space

1 x 40 square meters of open storage space
 

4.1.2 	 Owned Niue vs. government
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4.2 	 Use
 

Coconut cream processing operation (Canning Line)

Lime juice operation and 40 tonnes of storage tanks
 
Lime oil distillation process equipment
 
lx Blast freezer/8 tonne capacity

3 Storage Freezers each 10 tonne capacity

1 x cooker at 8 tonne
 

4.3 	 Type
 

Multipurpose Food Processing (Refer 4.2)
 

4.4 	 Products
 

Refer to 4.2
 

4.5 	Capacity
 

Refer to 4.2
 

4.6 	Utilization
 

Current, Nil.
 

4.7 	 Age
 

15 years
 

4.8 	 Ownership
 

Government. Available for leasing.
 

4.9 	 Location
 

Central business area - 4 km from port/adjacent to port
 

4.10 Type Management
 

Government from July 1988 - previously private 83-88
 

4.11 	Interest in participating in this integrated venture
 

Yes
 

5. 	 INSTITUTIONAL
 

5.1 	 Private sector involvement
 

Unlikely
 

5.2 	 Equity participation by Board's Government Private
 

Yes, 	Government
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5.3 	 % of GNP and export earnings from coconuts
 

Current, Nil.
 

5.4 	 Other institutions involved with coconuts
 

Nil
 

5.5 	 Degree of control on supply, etc.
 

Nil
 

5.6 	 Competition (multinationals and local firms)
 

Nil
 

6. 	 RAW MATERIALS (Coconuts) (See section 16 for more
 
information)
 

6.1 	Geographical concentration of productions
 

All 	on one island - 60% crop on North East of Island.
 

6.2 	 Tonnage available
 

Maximum copra equivalent 150 tonnes or 750,000 nuts
 
p.a. 	if harvesting was available.
 

6.3 	 Land ownership
 

Private extended family.
 

6.4 	 Tree use rights
 

Private extended family'.
 

6.5 	 Size of holdings
 

Very 	small - (family lots). Range 1 - 20 hectares.
 

6.6 	 Age
 

60% senile
 

6.7 	 Variety
 

Niue mediums
 

6.8 	 Productivity
 

9 - 12 nuts p.a. average island wide 
15 - 22 nuts p.a. average in North East Region 
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6.9 	 Copra meat or cream yield/nut type
 

Cream only - 170 gr. average per nut
 

6.10 	Yield and variation within the country
 

Yield is consistent except for nuts from government

experimental farm. Nuts from North and Eastern side of
 
Island are larger on average by 15%.
 

6.11 	Replanting schemes and hybrid development
 

U.N.D.P have committed $150,000 fur a replanting
 
scheme development still experimental.
 

6.12 Harvesting methods
 

Manual
 

6.13 	Frequency
 

Infrequent - except for home consumption.
 

6.14 	Labor availability
 

Very limited. Particularly in agricultural sector.
 

6.L5 	 Care and husbandry practices 

Occasional weeding , groves. 

6.16 	Waste - not harvested
 

70% remain unharvested.
 

6.17 	Other losses
 

Some rat attacks
 

6.18 	Domestic
 

Consumption: 100,000 Nun = 20 tons copra equiv.
 

6.19 Industry, % of total availability
 

70%
 

6.20 	Cost of coconut production
 

Unavailable (no industry activity)
 

6.21 	Domestic pricing and policies
 

Free Market System
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6.22 	Controls
 

Nil
 

6.23 	Rural
 

Nil
 

6.24 	National
 

Nil/Controls for quality on exported nuts.
 

6.25 	Influence of stabilization schemes (effect of these on
 
sale on non copra products)
 

Nil/Government stabilization ended in the 1970's.
 

7. 	 TYPE OF STABEX CONDITIONS APPLICABLE TO COUNTRY
 

Nil
 

8. 	 GOVERNMENT POLICIES PRESENT
 

Replanting program. Review likely to consider continuing

given surplus of nuts remaining unharvested.
 

9. 	 FUTURE POLICIES AND PLANS RE: COCONUT INDUSTRY
 

Under review, possibility of further retrenchment.
 

10. 	 RULES, REGULATIONS, STANDARDS
 

Generally follow standard food handling hygiene laws (NZ) or
 
value natural food processing law (NZ) standards
 

11. 	 IMPORTS
 

Subject to duty charges on non-food items. No origin
 
restriction or licensing of imports.
 

12. 	 EXPORTS
 

No export taxes levied.
 

13. 	 LABOR
 

13.1 	Labor Construction Industry
 

NZ 	- contract labor = $8.00 U.S. per hr.
 
- locally trained tradesmen $5.00 per U.S. hr.
 

13.2 	Processing
 

$1.77 hcur minimum - $5.00 hour for skilled
 
$7 - $10 hour New Zealand for management
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14. 	 PIONEER INVESTMENT INCENTIVES
 

By application. No standard incentive legislation.
 
Government very receptive to agricultural development.
 

15. 	 OTHER
 

15.1 	Susceptibility to natural disasters
 

Susceptible. Drought 1977 and 1983. Hurricnne 1979 
all severe. 

15.2 	Disease such as "cadang cadang"
 

Minor Stick Insect infestation, minor leaf yellowing
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PAPUA NEW r.UINEA
 



OVERVIEW OF COCONUT INDUSTRY IN PAPUA NEW GUINEA
 

Papua New Guinea is the largest and richest of all South Pacific
 
countries. With a population exceeding 3.5 million people and
 
vast mineral and strong agricultural resources, the country's

economic future looks very bright.
 

Papua New Guinea (PNG) is si.tuated between the equator and 120S
 
at the longitude of 1310 and 151 0 E. The country consists of six
 
large and a number of small islands. The main island is divided
 
between PNG and Irian Jaya of Indonesia. New Britain, New
 
Ireland, Bouganville, New Haever and Manus are the other large

islands. The total land area 
in the country amounts to 462,243
 
sq. kilometres.
 

The PNG economy is basically agricultural but has been changing

rapidly since 1968 as a result of the development of copper

mines. At present, the share of agriculture to GNP accounts for
 
less than a third.
 

The population of PNG totaled to 3.4 million in 1986. 
 The
 
country is a producer of copper, timber, coffee, cocoa, palm oil,
 
copra and coconut oil.
 

The relative importance of the coconut industry in the PNG 
e Jnomy is on the decline. The value of coconut products which 
amount to 90% of the total export earnings in 1921-1922 declined 
to 5% by 1975-1977. It slid further to 2.2% by 1986. 

The coconut industry however continues to pay a dominant role in
 
agriculture and the rural economy of the country. 
As reported in
 
the Rural Industries Survey of 1973-74, 104,403 smallholders
 
depend on a coconut as a cash crop. This represents nearly a
 
half of country's rural population. Coconut forms a staple food
 
of the rural population Coconut forms a staple food of the
 
rural population. According to an ADB estimate about 20% of the
 
smallholder coconut product is consumed on farm.
 

Accurate data on coconut area PNG is not available. According to
 
one estimate total area under coconut is about 265,000 ha
 
consisting of 110,000 ha of large plantations and the balance in
 
smallholdings. The area under plantations has remained fairly

static over the past two decades while smallholder plantations
 
have steadily expanded.
 

During 1950's and 1960's, a large number of coconut plantations
 
were inter-cropped with cocoa and coffee. It is estimated that
 
about 60% of coconut plantations receive more than 10%of their
 
gross income from cocoa and coffee.
 

The coconut production in 1986 was estimated at 208,000 MT of
 
copra equivalent, shows a decline of 16% compared with previous
 
years productions of 250,000 MT of copra equivalent.
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About 75-80% of the coconut produced in the country is further
 
processed for value addition. The processing is limited to
 
primary processing namely, copra production and oil extraction.
 
In 1986, copra production, estimated at 158,000 MT reported a
 
decline of 11% as against 176,000 MT of copra processed in 1985.
 
The decline in production is mainly attributed to the farmers
 
response to low domestic prices prevailing throughout that year.
 

In contrast to copra, coconut oil production increased by 6% from
 
about 39,000 MT in 1985 to 42,000 MT by 1986.
 

The total earnings from coconut products, totaling to K21.9
 
million in 1986 recorded a decline of 62% over 1985's earnings of
 
K57.7 million. It accounted for 2.2% of the total export
 
earnings of Papua New Guinea.
 

Within the agricultural sector though,particularly in coastal and
 
inland areas, the coconut industry will continue in many cases to
 
be a source of economic activity regardless of the future of
 
world markets.
 

Copra and coconut oil prices have been insufficient to maintain
 
operations of coconut plantations on a mono crop basis.
 
Intercropping with c~coa and in some cases, cattle, is now
 
necessary to maintain viability.
 

Government policy and the attitude of the Copra Marketing Board
 
has recently recognized the need to diversify the industry if it
 

market for coconut products 


is to survive economically in the long term. 

For the purpose of this study, the resource of raw material is no 
problem in Papua New Guinea. Also, there is a large untapped 

in the domestic highland areas where
 
coconuts do not grow but food tastes are similar. Also a
 
significant amount of coconut cream is currently imported from
 
overseas to satisfy domestic demand for coconut cream in
 
convenient forms. This is particularly so in urban areas.
 

The most promising factor though, when considering alternative
 
use of coconuts in Papua New Guinea, is the existence of
 
appropriate and modern but under utilized processing plants.
 
These plants are used in other industries but which, with liwiited
 
additional capital investment could easily produce canned and
 
tetrabrik/tetrapak type coconut cream products.
 

It would most certainly be possible utilizing these plants,
 
particularly that of Barnes Meats of Madang, where some 5,000
 
metric tonnes of processing capacity is available, which could
 
easily service an export market.
 

Further development of the industry will be a distinct
 
possibility, when details of the USA market have been determined.
 

It is unlikely that Papua New Guinea oul.1 want to shift coconuts
 
to a centralized plant when such opportuniities exist within the
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country. However sufficient product exists to be able to supply

other plants with whole coconuts or semi processed product.
 

The Copra Marketing Board has recognized the need to try and
 
diversify coconut uses but like other Pacific Island marketing

institutions, little scope existed for diversification until
 
recently. The only possible diversification in the past, was in
 
to oil milling which in most cases did not give any further added
 
value back to producers.
 

In Papua New Guinea, the Government, the Copra Marketing Board
 
and the various institutions are all willing to consider new
 
developments in the industry.
 

The investment corporation of Papua New Guinea, the various
 
provident funds and pension funds of Papua New Guinea, the
 
Development Bank have all indicated that they would be willing to
 
consider projects with overseas investors pr-vided that market
 
access 
for any such new process or products could be definitely

quantified.
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PAPUA NEW GUINEA
 

COUNTRY PROFILE INFORMATION
 

Use the following outline guidelines on types of country profiles

iniformation which would be useful in planning a country's
 
participation as a feeder country or central processing country.
 

1. 	 Transport (sea/Land)
 

1.1 	 Type (container, refrigerator, other)
 

Full container, reefer, dry and breakbulk services 
are
 
available.
 

1.2 	 Cost
 

West Coast USA 	 Reefer US $5,000
 
Dry US $2,500
 

Europe 	 Reefer US $3,500
 
Dry US $2,000
 

1.3 	 Frequency
 

See Regional Schedule - Passage time 5 weeks both
 
cases.
 

1.4 	 Capacity
 

In excess of requirements.
 

1.5 	 Handling facilities from source (harvest) to collection
 
points
 

See Ports Study (Attachment No. 1) for detailed and
 
complete analysis of this.
 

1.6 ack loading 	problems, etc.
 

In some cases there are problems with backloading but
 
this is seasonal - when coffee and cocoa are in season
 
shortage of shipping space sometimes occurs.
 

1.7 	 Other transport problems
 

The main transport problem in Papua New Guinea is the
 
high cost of domestic shipping. This means that the
 
shipment of coconut products from one area to ancther
 
would act as a disincentive for the transportation of
 
raw materials within the country. Such problem is
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offset by the fact that sufficient availability of
 
coconuts exists in most area considered suitable for
 
development.
 

2. 	 Export and Import Facilities
 

2.1 	 Port
 

See Port Development - Attachment No. 1
 

2.2 	 Warehouses
 

See Port Development - Attachment No. 1
 

2.3 	 Handling machinery
 

2.4 	 Water depth
 

See Port Development - Attachment No. 1
 

2.5 	Harbor size
 

See Port Development - Attachment No. 1
 

2.6 	 Problems
 

3. 	 Support Infrastructure
 

3.1 	 Water
 

Supply ex mains varies considerably from locaties and
 
locations as does water quality, e.g. hacdness. In
 
instances of large demand - a rainwater catchment from
 
factory roofs with storage and treatment in house is
 
best source into establishments.
 

3.2 	 Electrical
 

Sources of power vAry widely from Hydro systems in the
 
Central Province to diesel generators in remote and
 
island situations.
 

3.3 	 Fuel
 

Petrol, diesel and solid fuels (timber and coconut
 
husks) are available.
 

3.4 	 Sewer
 

Connections of this nature vary widely. Province to
 
Province.
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3.5 	 Water Disposal
 

Very 	stringent codes are practiced throughout the
 
country.
 

3.6 	 Engineering
 

Services in Port Moresby and major Ports, e.g. Lae,
 
Madang, Kieta, Rabaul etc. are available but limited in
 
the range of services offered. When compared to other
 
Pacific countries a high level of development exists.
 

3.7 	 Manpower Skills
 

Are limited - training programs are essential.
 

3.8 	 Regulations/laws
 

Laws 	relating to building codes etc. are based on
 
Australian standards.
 

3.9 	 Costs
 

Costs are reasonable - see copy of statistical
 
bulletin.
 

3.10 Availability
 

Most operations rely upon their own maintenance
 
capacity although, depending on location, a number of
 
engineering firms can supply service.
 

3.11 Reliability
 

Generally speaking most services are reliable, the
 
exception may be with electricity. This too depends on
 
the area but considerable disruptions were experienced
 
in both Port Moresby and Lae during consultants visit.
 

3.12 Land cost and availability
 

Is all by negotiation. The procedure is that the
 
Government negotiates with the landowner on behalf of
 
the investor and upon agreement of price, the Government
 
becomes the leasor. The minimum price for a commercial
 
site in Port Moresby is in the order of $12,500 per 1/2
 
acre.
 

3.14 Problems etc.
 

Problems in the main relate to time elapsed to
 
implementation due to the many approvals required.
 

4. 	 Existing Processing Facilities (coconut, fruit, vegetables,
 
beverages, etc.) See Attachment No. 2
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4.1 	 Size
 

See kttachment No. 2
 

4.2 	 Use
 

See Attachment No. 2
 

4.3 	 Type
 

See Attachment
 

4.4 	 Products
 

See Attachment
 

4.5 	Capacity
 

See Attachment
 

4.6 	 Utilization
 

See Attachment
 

4.7 	 Age
 

See Attachment
 

4.8 	 Ownership
 

See Attachment
 

4.9 	 Location
 

See Attachment
 

4.10 	 Type Management
 

See Attachment
 

4.11 	 Interest in participating in this integrated venture
 

Yes, 	see Attachment
 

5. 	 Institutional
 

5.1 	 Private sector involvement
 

Private sector development in the coconut processing
 
area has zeen very limited to date but much enthusiasm
 
exists for expansion into new areas of added value
 
products.
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5.2 Equity participation by Board's Government Private
 

The Copra Board is not empowered by its Act to invest
 
in coconut processing operations but recent changes in
 
Government policy decisions in coconut product
 
development by the private sector.
 

The Papua New Guinea Investment Board have under
 
consideration in Activated Charcoal Project. The
 
Investment Board provides an excellent opportunity for
 
growth in downstream activity. Other sources of
 
funding available are the Development Bank/The National
 
Provident Fund/The Private Pension Funds.
 

Private sector have ample opportunity to develop coconut
 
based ventures particularly the existing Food Packers
 
withe excess capacity.
 

Two such organizations coula move swiftly into creaming

operations with very limited capital investment. They
 
are:
 

James Barnes Papua New Guinea Limited, Meat Cannery
 
Operators, Madang, and
 

Tanubada Food Processors Pty. Ltd., Lae.
 

Several privatelyowned plantation owners are seeking

products in which to diversify. However, they tend to
 
lean toward low-tech and limited cheap products, e.g.
 
soap manufacturing.
 

5.3 % of GNP and export earnings from coconuts
 

See Attachment No. 3 TAble 16 Page 89
 

5.4 Other institutions involved with coconuts
 

5.5 Degree of control on supply, etc.
 

Up until very recently the Copra Board has held a near
 
monopoly on the industry. While formally this is still
 
the case, the current attitude to acceptance of change
 
by the bodrd is promising.
 

6. Raw Materials
 

6.1 Geographical concentration of productions
 

See Attachment No. 3
 

6.2 Tonnage available
 

See attachment No. 3
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6.3 	 Land ownership
 

6.4 	 Tree use rights
 

6.5 	 Size of holdings
 

6.6 	 Age
 

6.7 	 Variety
 

6.8 	 Productivity
 

6.9 	 (Copra meat or creamy yield/nut) type
 

See Attachment No. 4
 

6.10 	 Yield and variation within the country
 

6.11 	 Replantiiiy schemes and hybrid development
 

6.12 	 Harvesting methods
 

Nuts fall off trees
 

6.13 	 Frequency
 

Continuous with some variation in dry season.
 

6.14 	 Labor availability
 

Varies from location to location
 

6.15 	 Care and husbandry practices
 

On plantations, generally good and smallholder plots
 
vary
 

6.16 	 Wastage - not harvested
 

This 	depends upon the price of Copra -when the price is
 
high most coconuts are harvested - when prices are low,

fluctuations occur in the range as shown on copra
 
export tabies.
 

6.17 	 Other losses
 

Fapua New Guinea does not have as many cyclones as
 
other Pacific countries and loss from insect damige is
 
light
 

6.18 	 Domestic
 

It is estimated that 20% of production is used
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domestically or for feeding farm animals.
 

6.19 	 Industry, % of total availability
 

80% of total production
 

6.20 	Cost of coconut production
 

See Attacnment No. 5
 

6.21 	 Domestic pricing and policies
 

Fixed by the Copra Board in azcordance with rules and
 
formulations to stabilize the market.
 

6.22 	 Controls
 

The Copra Marketing Board controls the export of
 
all coconut products.
 

6.23 	 Rural
 

6.24 	 National
 

6.25 	 Tnfluence of stabilization schemes (effect of these on
 
sale of non copra products)
 

The stabilization of prices for copra acts as a bench
 
mark indicator for the sale of fresh and mature nuts.
 

7. Type cf STABEX Conditions Applicable to Country
 

Papua Nrw Guinea hat; access to compensatory furding under 
under the STALEX system - funds are available at 1% and are 
non repayable if not possible riftec seven years of use. 
STABEX funds are given by the EEC to the Government which 
decides what use is to be made of them. The Copra Marketing 
Board 	is currently negotiating for Ls $4 million.
 

8. 	 Government Policies Present
 

Current policy by Government is to encou_'age

diversification. Current policy cf -he Copra Marketing

Board is to consider diversification.
 

9. 	 Future Policies and Plans Re: Coconut industry
 

It would seem that recently Government and the Copra Board
 
(CNB) will actively encourage new developments providing they
 
are profitable.
 

10. 	 Rules, REculations, Standards Re:
 

Other than the need to obtain a license from the CMB, no
 
regulations exist over the use of coconuts until they are
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processed in Copra or coconut oil.
 

11. 	 Imports
 

Normal tariff rules apply - concerning importation of whole
 
nuts from other countries, strict quarantine would apply.

It is doubtful whether whole nut:5 could be imported from
 
Solomons or Vanuatu due to disease problems.
 

12. 	 Exports
 

Normal tariff rules apply - for manufactured good, this would
 
form part of Pioneer Status package with no serious diseases
 
in Papua New Guinea, exports to some other destinations may

be a possibility.
 

13. 	 Labor
 

13.1 	Labor Construction
 

Available for construction
 

13.2 	Processing
 

Available in most areas.
 

14. 	 Pioneer Investment Incentives
 

15. 	 Other
 

15.1 	Susceptibility to natural disasters and
 

PNG because of geographic spread is relatively

unaffected by cyclones. There is a possibility of
 
volcanic eruption at Rabaul.
 

15.2 	Disease such as 'cadang cadang'
 

There are no serious coconut diseases in Papua New
 
Guinea. See Attachment 8.
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OVERVIEW OF THE SOLOMON ISLANDS
 

The Solomcn Islands is currently the second largest coconut
 
producer in the South Pacific. The Solomons has expanded due to
 
a high percentage of young coconut trees and less damage from
 
cyclones.
 

The Solomons has a reasonably diversified economy and though

showing signs of strain at the moment has should in the long. 
 If
 
managed diligently, the country has a good chance of obtaining

economic independence. There are two areas of concern which
 
exist though and these are the very high birth rate of 3.5% and a
 
large public service where the cost and consumption from this
 
sector is drawing heavily on the revenues created by the
 
productive sector.
 

The economy is basically primary industry with fishing, logging,

palm oil, coconuts and cocoa being the main 
revenue earners.
 
Some mining is underway but has not developed fully.
 

The coconut industry in the Solomons is in good position compared

to other ccuntries is the average age of palms is low. Also the
 
Levers Pacific Plantations at Yandina in the Russell Islands is
 
the South Pacific's largest hybrid plantation.
 

Light industrialisation has grown strongly ov2r the last ten
 
years, but, with a heavy tax system coupled to strong controls 
over the repartriation of profits, it is doubtful that further 
rapid general development will take place unless a generous and 
clear incentive policy is introduced. The low value of the 
Solomons Dollar will alsodampen demand for manufactured gJoods
with a high content of imported raw materials. This effect 
should however in the long term assist those local industries 
which can take advantage of low wages and produce tor import
substitution for the wage structure 
in the Solomons is relatively

low - therefore industry requiring high labor content should
 
prosper in times of low currency values. Exports will also
 
benefit fromthe currency differential.
 

Expectatiuns have been raised in some provincial areas of the
 
Solomons concerning the development of coconut cream
 
manufacturing. 
These areas are without support infrastructure.
 
Although this may sound like development at grass roots level, a
 
number of points should be considered:
 

- To establish a new high-tech industry in a country with limite 
skills and constraints in transport and other fields, 
is difficult. 

- Proximity to and access to packaging machinery is
 
essential.
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- Proximity to technical skills to maintain machinery is 
vital. 

Proximity to market determines viability or if not end
 
market to export infrastructure; communications are the
 
vital link.
 

So far as the Solomons is concerned relating to the regional

project, it would be possible for bulk loading of coconuts to

take place for trans-shipment to other areas. However, it is

doubtful whether this concept would work in any place in the
 
Pacific. The reasons for this are covered in an 
overall regional

observation on the transport of whole coconuts, 
(see Papua New
 
Guinea report with Moorehead Shipping) The following two
 
concepts have been considered:
 

Firstly, it is obvious that Levers Pacific Plantations at Yandina
 
would be the most logical location in the region tc establish a
 
large coconut processing plant. The coconut supply capacity of
 
the area is such that production would have to be geared towards
bulk export products although, retail packing could br' 
considered, too. Lever's management at the moment is 
aaggressively pursuing opportunities to diversify processing of 
coconuts away from their present product copra. With the Solo.non 
Island Government owning 40% of the company, even though Unilever 
is multinational, such development could well act as a corner
 
stone 
ro other feeder operations based on semi-processing of
 
coconut in the Solomons and elsewhere.
 

It is doubtful that the transport of whole nuts to any other
place from the Solomons would take place because of the incidence 
of Cadang Cadang which as yet has not been confirmed as being
endemic to coconuts but only to oil palm, however sufficient risk 
exists toi prevent any shipment of whole nuts other than 
processed product. 

The second situation that could develop is the creation of a
small processing plant in Honiara. This couldplant '.-.ell service 
the domestic market by utilizing the Vetrapak machine available
 
at present with idle capacity. Proviued further pastuerizing

plant was installed, any surplus would be exported. 
An
 
interesting point to 
note is the ready demand at the moment for
 
more than 1.5 tonnes of coconut by-product per :eek from that
 
pressings after the milk has been squeezed from the grated

coconut. 
This product is currently used in natural form for the 
manufacture of coconut bread and also coconut biscuits. 

In most Pacific island countries coconut cream is mixed with
other processed food, such as, meat, fish and vegetables and 
creates demand for the product. It is not necessarily so that
 
the product should be solely marketed as a mono-product. Most
 
South Pacific Island countries use coconut cream 
in their
 
various customary customary dishes and convenience food is very

much in demand by urban societies. The development of say beef
 
and coconut milk or fish and coconut milk mixed with local island
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cabbage is an 
excellent prospect for sale to the convenience
 
conscious urban dwellers.
 

In conclusion, the Solomons can be identified 
as being an ideal
 
location for a sub-regional processing plant at the Yandina base
 
of Unilever. It is also likely that the processing of product in
 
Honiara is viable. If the large processing plant is developed at
 
Yandina then possibly and easier way to cater for domestic demand
 
would be to transport frozen coconut milk and other produce to
 
Honiara for contract packing by the U.H.T. plant.
 

Investment
 

- no problems with Joint Venture arrangements - normal
 

rules and for 2:1 debt equity ratio.
 

- Government is positively encouraging private investment
 

- Expect by December to have new incentives and wish to
 
streamline the approval process of gaininq licenes etc.
 
by having one committee to look afer such matters.
 

- Also work permits when required will be linked with 
investment. 

Industrial Estate
 

The present industrial estate located at Ranadi is in the process
 
of being upgraded.
 

New estate is also planned near Henderson Airfield.
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RUSSELL ISLANDS YANDINA
 

Levers operations in the Russell Islands would be the largest
 
coconut growing entity in the South Pacific.
 

The company is 40% owned by the Solomon Islands Government.
 
Production concentrates on coconuts with cocoa intercropping and
 
cattle grazing under the palms.
 

Copra production is on the increase with an annual tonnage
 
ranging between seven to eight thousand tonnes.
 

Levers have develped hybrid nuts using the Gian' Rennell tall
 
crossed with the Malysian Red Dwarf - most old local tall stands
 
have now been replanted with the hybrid and production from young

palms should increase gradually as palms mature. Production is
 
lower than anticipated at the moment due to drought and also due
 
to the cessation of the application of fertilizer dueto recent
 
low prices.
 

Plans exist to expand the areaplanted when economic conditions
 
are more attractive.
 

The company is very keen to develop products from coconuts away
from copra. In fact at the moment a capital expenditure 
programme isbeing formulated to build a facility to allow trial
 
processing to begin. In recent months, trial shipments of mature
 
husked nuts have been made to Australia.
 

Infrastructure at the privately owned export poL't is 
comptohensive. The company has its own town for 1abor with all 
social support facilities including police, schools, medical and 
other government departments represented.
 

The company is an agent for CEMA, basically handling and buying 
its own copra and a small proportion of third party smallholder
 
production on behalf of CEMA.
 

Present processing of ccpra is carried out. by the cutting green
 
copra in the field then transporting that to a central drying

facility which use forced air drying machine 'hich are wood fired
 
to dry the copra.
 

The Government's current attitude is to support Levers in the
 
diversification of activities into new process and product areas.
 
Similar support is expressed by CEMA although some degree of
 
control over supply would seem a requirement by CEMA.
 

Lever's management intends to create a modular processing concept
 
where as products and markets are developed, additional machinery

and production lines can be added to a basic processing facility.
 

Access to the worldwide Unilever marketing system has been
 
identified by management as an advantage for their somewhat
 
isolated location.
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PORT DEVELOPMENT
 

Port of Noro
 

The port of Noro was established during the late 1970's by the
 
then Solomon Island Copra Board as an alternative to the small
 
Western Province of Port of Gizo due to the reluctance of
 
overseas ships calling there because of shoaling in the harbour
 
area.
 

Originally, operations for Noro were based on a lighter system.

Copra was loaded into barges which were then towed to anchored
 
vessels. This system was quite satisfactory but was looked upon
 
as a transitional step until full port facilities could be
 
developed.
 

An overseas whart is now nearing completion. This together with
 
the decision of Solomon Taiyo (a Japanese fishing venture) to
 
construct a large cannery there nas led to 
the Solomon Islands 
Government obtaining some 7,500,000 ECU's from the EEC to Pay for 
the wharf and other support infrastructure.
 

Other construction currently underway include the tar sealing of
 
roads, water reticulation and a sewerage treatment plant. A
 
whole town is also to be built within the next twelve months.
 

If any collection of coconuts was to take place in the Western
 
Province, Noro would be the export port. A drawback to direct
 
development in coconuts is 
the fact that very little coconut is
 
grown nearby.
 

An important development to occur next year will be the 
establishment of a can manufacturing plant next to the fish 
cannery also to be located at Nuro. An idependent company will 
be formed to produce two piece cans in 7 oz. and 2 1,2 oz. sizes. 
Enquiries made with Solomon Taiyo management revealed that larger
size cans could be manufactured if larger dies ere used. such a 
factory woula allow the Solomons a cost advantage over other 
Pacific Islands countries if canning coconut products.were to be
 
produced. In fact this can manufacturing plant may be able to
 
supply other Pacific Island countries as ;well.
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COUNTRY: SOLOMON ISLANDS
 

COUNTRY PROFILE INFORMATION
 

. TRANSPORT (SEA/LAND) 

1.1 	 Type (container, refrigerator, other)
 

Honiara - good roads on Northern side of island - good

wharf suitable all types of cargo - bulk, breakbulk,
 
container, reefer.
 

Yandina - good road system but not near coconut growing
 
area - perfect position for centralising. Western
 
Province coconuts - wharf suitable for all types of
 
cargo, bulk, breakbulk, container and reefer.
 

Noro - reasonably road system but not near coconut
 
growing area - perfect position for centralising.
 
Western Province coconuts - wharf suitable for all
 
types of cargo, bulk, brealkbulk, container and reefer.
 

New town under construction.
 

1.2 	 Cost
 

1.3 	 Frequency
 

See R.D. No.1
 
See pages 17, 18, 19 of UNIDO Report RAS/86/075
 
Attachment 8.
 

1.4 	 Capacity
 

Adequate
 

1.5 	 Handling facilities from source (harvest) to colelction
 
Points
 

Honiara - Road transport system adequate for north
 
coast Guadalcanal.
 
Yandina - Road transport system excellent
 
Noro - Limited production by road but excellent sea
 
connection.
 

1.6 	 Back loading problems, etc.
 

Honiara - greatest possibility for backloading general
 
cargo
 
Yandina - very limited backloading
 
Noro - some chance of backloading but distinct
 
possibilityof transhipment developing
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1.7 	 Other transport problems
 

No worsethan for other Pacific Island countries in fact
 
due to location, probably better serviced than most
 
butwith no diret service to U.S.A.
 

2. 	 EXPORT & IMPORT FACILITIES
 

2.1 	 Port
 

See RD 2
 

See Solomon Island Ports Authority annual report
 
Attachment 7.3. However three overseas 
ports exist 
the principal port at Honiara on Guadalcanal, the
 
Univerlever port at Yandina, Russell Islands and the
 
new Western Province port at Noro near Georgia.
 

2.2 	 Warehouses
 

Honiara - adequate for reasonable volumes
 

Yandina - can be acommodated - a new warehouse being
 
built.
 

Noro - new warehouse to be built.
 

2.3 	 Handling machinery
 

Honiara - adequate see Ports Authority Annual Report -
Attachment 7.3 and Port Inventory Attachment 

Yandina - machinery is modest but no problem envisaged
 
in adapting or acquiring.
 

Noro - In process of upgrading due recent completion of
 

new wharf.
 

2.4 	 Water depth
 

See R.D.3
 

Honiara - depth 10 metres suitable vessels to 200
 
metres
 

Yandina - depth 6.4 metres suitable vessels to 150
 
metres
 

Noro 	- not available at moment but exceeds Honiara and
 
Yandina
 

2.5 	 Harbour size
 

See Solomon Islands Ports Authority 7.3 (RD4)
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2.6 Problems etc.
 

General opinion no real problem with infrastructure 
question of whether Yandina wharf can cope with 
containers. 

3. SUPPORT INFRASTRUCTURE
 

3.1 Water
 

Honiara - water is treated to drinking standards
 

Yandina - water is OK but could be limited for
 
industrial see photos of water area Attachment 4
 

Noro - water no problem as new system recently
 
commissioned.
 

3.2 Electrical
 

Honiara - adequate
 
Yandina - adequate
 
Noro - new power house recently commissioned
 

3.3 Fuel
 

Honiara - adequate
 
Yandina - power from husk and shell a great possibility
 
Noro - adequate
 

3.4 Sewer
 

Honiara - adequate for normal waste
 
Yandina - may have to have some facility but area
 
under-developed
 
Noro - adequate (new sewerage treatment plant recently
 
commissioned) with sea water outfall - some primary

processing may be necessary all locatrions for
 
industrial waste.
 

3.5 Waste Disposal
 

Honiara
 
Yandina likely waste can be accommodated
 
Noro
 

3.6 Engineering
 

Honiara - good facilitiesexist for light engineering.

Yandina - full light engineering workshop exists
 
Noro - minimal engineering facilities exist at
 
moment but with fishing company operation and
 
establishment of new town problem will certainly be
 
overcome in the short term.
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3.7 Manpower skills
 

Honiara - good labor source
 
Yandina - ) manpower may have to be imported however
 
Noro - not considered a problem
 

3.8 Regulations/laws
 

Buildings would have to comply with Public Works
 
standards.
 

Business would have to have approval from Government,
 
Commodities Export Marketing Authority and Provincial
 
Government.
 

3.9 Costs
 

For building costs. See RD4
 

3.10 Availability
 

Labor and engineering skills could be consiered to be
 
scarce cmpared to a developed country but for any

planned development most skills could be acquired
 
within the country with only specialist manpower
 
recruited overseas.
 

3.11 Reliability
 

Generally most unskilled and semi-skilled labor is
 
reliable. However, for skilled and technical positions

adequate training is necessary in most cases.
 

3.12 Quarantine laws, and procedures
 

Similar to other Pacific countries however a recent
 
report of the incidence of Cadang Cadang would present

the transferof any whole nuts tc. other Pacific
 
countries.
 

Mr. A ington is in control of research with coconut
 
indu',try. Concerning Cadang Cadang. Mr. Abington said
 
that the incience of abnormality was first noticed in
 
the palm oil plantation. There are doubts as to
 
whether the disease is in coconuts for a new type of
 
analysis has been used and it could well be that the
 
analysis may be only picking up a condition which may

be similar in characteristics to Cadang Cadang but
 
which may also have been present in coconut palms for a
 
long time.
 

3.13 Land cost & availability
 

The Industrial. Estate at Honiara has no problems 
-
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Yandina has land already allocated for further
 
development of coconut processing and Noro will have
 
space made available if required - cost of land at the
 
Honiara Industrial Estate see Attachment 12.
 

3.14 	Problems,etc.
 

No freehold title but should be no problems with
 
urban lands as leased industrial estate areas have been
 
development.
 

4. 	 EXISTING PROCESING FACILITIES (Coconut, fruit, vegetables,
 
beverages, etc.)
 

4.1 	 Size
 

One Tetrapak Machine capable of producing 250 ml packs
 

Plans for a second machine for 750 ml shortly to be
 
acquired.
 

4.2 	 Use
 

For making fruit drinks from concentrate imports.

Second machine will pack larger cartons fromd omestic
 
milk production from the SDA mission farm.
 

4.3 	 Type
 

Tetrapak
 

4.4 	 Products
 

As above
 

4.5 	 Capacity
 

The unit presently being used at approximately two
 
thirds idle capacity. the second machine planned to be
 
acquired will possibly have less use.
 

The owner of the company has indicated interest in
 
contract packing but not in full processing of coconut
 
products.
 

4.6 	 Utilization
 

Underutilized - has excess capacity.
 

4.7 	 Age
 

One year for existing machine
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4.8 Ownership
 

Machinery is on marginal rent basis from Tetrapak 
company - the company is called De-Lux Investment Co. 
Limited - Executive Director is Mr. Robert Leong - see 
Report on Company Attachment ( ). 

4.9 Location
 

Ranandi - Honiara
 

4.10 Type of management
 

Good management - Solomon Island Chinese Holding
 
company - backed up by a small but strong integrated
 
food business.
 

4.11 Interest in participating in this integrated venture
 

Has definite interestin participating but would prefer
 
to be a contract packer rather than a manufacturer.
 
This point could be overcome if market prospects looked
 
bright.
 

5. INSTITUTIONAL
 

5.1 Private sector involvement
 

Private Sector is presently being given full
 
encouragement from Government. A strong but small
 
industrial base exists within the country. The private
 
cconut base exists within the country. The private 
coconut sector is dominated bu Unilever's which runds a 
very large estate at Yandina in the russell Islands. 
This operation is subject to a separate report. 

It is considered that there will be no great problem in
 
having the private sector participate in the project.
 

5.2 Equity Participation by Board's Government Private
 

The Commodities Export Marketing Authority (CEMA) has
 
very wide powers which were passed by both sides of
 
Govrnment during successive terms of office. Many
 
provisions of the legislation are very powerful and may
 
act as a disincentive for the private sector to invest
 
in commodity related activities.
 

Notwithstanding the above, the current management and
 
Board of CEMA are quiet receptive to the project and it
 
would seem more than likely that they would welcome the
 
chance to participate in any major development.
 

There are a number of other institutions which may have
 
interest in investing including the National Provident
 

12
 

j"5 



Fund and the Government's investment corporation. It
 
is most probable that any investment in coconut related
 
industries would be through CEMA.
 

5.3 % Lf GNP and export earnings from coconuts
 

Value of copra exported amounted to 10.3 million SI$ in
 
1987 or 8% of total export earnings. It is interesting
 
to note that copra accounted for 15% of total exports
 
in 1970 and 100% of Agricultural exports in 1960.
 

5.4 Other institutions involved with coconuts
 

The Government's Department of Agriculture and Land
 
Develpment Authority have inerest in coconuts.
 

5.5 Degree of control on supply, etc.
 

CEMA has absolute power over the movement of coconut
 
prodacts outside the country, licences can be issued to
 
approved exporters. Provincial Governments also can
 
control business activities within their jurisdiction.
 

5.6 Competition (multinationals and local firms)
 

There is no competition at the moment in the Solomon
 
IslanJs as very little processing is done. There could
 
be competition if Levers Pacific Plantations become
 
involved and also say a small operation in Honiara
 
compete- for processing of coconut milk.
 

Once again it should be noted that Levers is 40%owned
 
by the Solomon Islands Government.
 

6. RAW MATERIALS
 

6.1 Geograpnical concentration of products
 

Refer to SD No5
 

6.2 Tonnage Available
 

Tonnage available for project would vary according to
 
location of plant but ifoptimum locations were ued 
between 2 and 4000 tones of copra equivalent would be
 
available on Guadalcanal (Honiara). Large new
 
planting on Guadalcanal have yet to mature.
 

6.3 Land ownership
 

Landownership varies but for areas where the project is
 
viable there would be no difficulty acquiring land.
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6.4 	 Tree use rights
 

The sample survey of smallholder coconuts 195 
contains details of ownership however for the matter
 
under review, coconuts at Yandina are all owned by the
 
company and in other areas would be sold by those
 
having ownership or in the customary sense those who
 
have the right to harvest at that time.
 

6.5 	 Size of holdings
 

Size of holding varies - total estimated number ol
 
palms is approximaely 9 million trees. The smallholder
 
census snows that 79% of smallholders have plots of
 
between one and two hectares and 15% between 2 ha. and
 
4 ha. the balance ranging up to 10 ha. and above.
 

6.6 	 Age
 

Generally speaking, the age of trees is much youner

than other Pacific Island contries. Excluding
 
plantation areas, which are also quite young,
 
smallholders have the following distribution:
 

6 years or less 20%
 
6-15 years 30%
 
15-40 yers 40%
 
40 years plus 10%
 

6.7 	 Variety
 

Apart from plantations which have mainly Rennel x
 
Malaysian dwarf hybrids - 90% of smallholders have
 
local talls growing.
 

6.8 	 Productivity
 

Productivity varies from area to area - in most
 
instances productivity is related to soil type,
 
planting density, pest and disease problems and
 
maintenance. For the purpose of the study it could be
 
said that the yield per hectare at Yandina would the
 
highest at 2 to 4 tons of copra equivalent. For other
 
areas one ton per hectare would be the average expected
 
yield for smallholder plantings.
 

6.9 	 Copra meat or cream yield/nut type
 

Taken from "Coconut Collection"
 

1. 	 Local Tall
 
Fruit Size - polar circ 57.4 cm - equatorialcirc
 
50.0 	cm
 
Fruit weight - whole 1221 gr - dry copra 190 gr.
 
Number of nuts per ton (copra) - 5,352
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2. Hybrid
 

10 - 15 smaller
 

6.10 Yield and variation within the country
 

Variation is quite wide depending on variety - the two
 
notable exceptions are the Giant Rennell and Bellona
 
nuts which contain average copra per nut of 330 gr.
 

6.11 Replanting schemes and hybrid development
 

Smallholder Sector
 

There was a replanting subsidy scheme in the Solomons
 
some years ago which has mixed results - many hybrid
 
nuts distributed were not planted. However, the
 
smallholder setor has een quite active in replantin

local tall and other non-hybrid selected palms.
 

Plantation Sector
 

Significant replanting has taken place in the
 
plantation sector - see major developments in contact
 
report on Levers Pacific Plantations.
 

6.12 Harvesting methods
 

Coconuts are left to fall from trees and are then
 
collected. Only green nuts for drinking purposes are
 
picked.
 

6.13 Frequency
 

Harvesting frequency varies, usually depending upon
 
area and method of operating. Smallholders tend to
 
collect nuts a little at a time until they have a
 
workable number to make copra. Plantations on the
 
other hand usually harvest on a cyclical basis of
 
around about one month.
 

6.14 Labor availability
 

There are always problems in recruiting plantation
 
labor particularly for cutting copra. If however labor
 
was required only for collection of nuts there could be
 
change - Unilever recruits labor from other parts of
 
the country and has its own town to house.
 

6.15 Care and husbandry practices
 

This varies greatly - generally smallholders with local
 
talls practice fairly loose brushing and clearing.
 
Plantations tend to intercrop with cattle and now
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increasingly with cocoa - hybrid plantations use
 

fertilizer at times.
 

6.16 	Wastage - not harvested
 

Wastage is considerable at times of low prices.
 
Smallholders tend not to produce in periods of low
 
prices.
 

The correllation of price fluctuations to copra

production is quite positive.
 

6.17 	Other losses
 

Other losses occurfrom cyclone, and drought but
 
particularly from a bug called Amblpelta Cocophaga or
 
anothe Cocophaga MalaiterF..S. Rats are alsoa -aue of
 
loss.
 

6.18 	Domestic
 

Domestic consumption of coconuts - se Sample of
 
Smallholder Coconuts Attachment 2 Page 34 - average 5
 
nuts per day per family and also Table 16A and 16B Page
 
89 for further details.
 

6.19 	Industry, % of total availability
 

See Table of Copra Production - CENA Report Attachment
 
3.
 

6.20 	Cost of coconut production
 

See Attachment 1 Section (V) for models with and
 
without cocoa intercrop.
 

6.21 	Domestic pricing and policies
 

Domestic pricing of copra, which also sets the price
 
levels for coconuts, is determined bythe commodities
 
Export Marketing Authority. RD No_
 

6.22 	Controls
 

Controls over the industry are also exercised by CEMA 
the at controlling CEMA is very extensive and is
 
included as. For the purpose of the report however any
 
required licensing of activities would be granted by
 
CEMA.
 

6.23 	Rural
 

One policy exists for the whole country.
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6.24 	National
 

One policy exists for the whole country.
 

6.25 	Influence of stabilization schemes (effect of these on
 
sale of non copra products
 

The influence of copra prices which are stabilized is
 
reflected in the price of whole nuts 
- prices for fresh
 
nuts 	sold in markets vary within a range according to
 
copra price but are heavily influenced by transport
 
costs. 
As there is very little activity in other
 
products a situation similar to that of sales of whole
 
nuts 	would apply.
 

7. 	 TYPE OF STABEX CONDITIONS APPLICABLE TO COUNTRY
 

See CentralBank Report RD No
 

Maintain Central Reserve - Smallholder Investment Program
 

SIS 2 million - Land Ue Development - solomon Islanders
 
taking over coconut plantation rehabilitation.
 

SI$ 4 million - coconut and cocoa - new planting and fixing
 
Cyclone damage
 

8. 	 GOVERNMENT POLICIES PRESENT
 

Present Government policy is to strengthen the
 
coconutindustry with greater support infrastructure 
(the
 
cost effectiveness of this in some locations may be
 
questionable) and tocncourage downstream processing.
 

9. 	 FUTURE POLICIES AND PLANS RE: COCONUT INDUSTRY
 

Future policy is similar to present howIever the question of
 
whether producers, particularly Levers Pacific Plantations
 
will be given export licenses from CEMA for copra exports,

is currently being debated. From observation, cven though

at the moment Levers can see short term benefits in direct
 
exports it is a fact that in the long 
run they would be
 
worse off thanif they remained as is. This would apply to
 
other copra producers as well. For non-copra products, the
 
situation is different and direct exports would be better.
 

10. 	 RULES, REGULATIONS, STANDARDS
 

There are rules, regulations and grading standards existing,

for copra. However, at this stage non-existent for other
 
coconut products.
 

11. 	 IMPORTS
 

There is very little import of coconut products. Imports
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are mainly dessicated coconut however to the surprise of
authorities canned coconut milk from Malyasia 
was 	able to be
bought froma supermarket in Hnoiara. 
 There 
are 	no planned
imports of coconut or coconut products.
 

12. 	 EXPORTS
 

Exports are copra only 
- in 	the past, progression to copra
crushing has been avoided as 
it would give a net negative
return to producers and current plans
exporting copra until such stage as 
are to continue
 

alternative downstream
products are developed.
 

13. 	 LABOR
 

13.1 	Labor Construction
 

Construction labor is readily available 
- there should
be 
no problem in obtaining a contractor although normal
commercial prudence should be applied.
 

13.2 	Processing
 

Processing labor is 
readily available. 
 The 	existence
of two fish canning 
factories demonstrates that
processing labor is available and reliable.
 

14. 	 PIONEER INVESTMENT INCENTIVES
 

On a case by 
case 	basis at the moment spread between various
Ministries involved 
-
move 	underway to have all incentives
to be placed under control of one Board for ease of
facilitation 
- legislation to be passed shortly.
 
Comment is made on this 
in Central Bank Report. It is
understood that dAy proposed project would receive favorable
 
attention.
 

15. 	 OTHER
 

15.1 	Susceptibility to natural disasters
 

The 	Solomon's major problem is from cyclone 
-
considerable damage was 
caused by cyclone Namu however
in the past the Solomons has had 
less 	cyclones than
most other Pacific Island countries. Droughts 
in some
areas also effect production however this 
is not

considered serious.
 

15.2 	Disease such 
as "cadang cadang"
 

See Attachment (1) Annex 1, Section 4.5 
- Prevalence of
Diseases and Pests. 
 Solomons has reported the
incidence of cadang cadang.
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REPORT ON KINGDOM OF TONGA
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TONGA OVERVIEW
 

Tonga is comprised if 169 islands, of which 36 are inhabited.
 

Geo raphic Location
 

The population stands near to 100,000 and the TONGAN'S are of
 
Polynesian Heritage
 

The Tonga people are hardworking, industrious and well organized.
 
They practice Christianity with great zeal and are a friendly and
 
robust race.
 

Economy
 

The Economy of Tonga is a mix of subsistence and cash.
 

The trend in Tonga is toward a greater cash economy and although
 
agriculture remains the mainstay in production their secondary
 
industries are growing at a remarkable rate, as is Tourism.
 

A major source of foreign exchange comes to Tonga in the Zorm of
 
remittances from Tongans living abroad. This is the Single
 
largest & foreign exchange earner.
 

Language 

The language is officially Tongan, but English is widely used.
 

Currency
 

The currency is expressed in Pa'aga equivalent to dollars, and 
Seniti, equivalent to cents. The currency is closely aligned
 
in value to the Australian Dollar. 

Air Transport
 

Air Transport is frequent and services to and from New Zealand,
 
Australia, Fiji, Samoa, Honolulu are readily available by recog
nised carriers.
 

In addition Friendly Island Airways provides inter island
 
services to Eua, Vaoau, Haapai by a Twin otter aircraft.
 

Shiping
 

Shipping for export products is available to Australia, New
 
Zealand, Hawaii, by direct services and to other points by feeder 
via Fiji. Pacific Forum Line and Warner Pacific both offer 
regular services. Inter-island shipping is regular and
 
conventional and Roro Services are available.
 

The main ports are Nukualofa and Vaoau. Both have deep water
 
facilities. Container operations are handled mainly at
 
tukualofa.
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Communications
 

Communications with the outside world are by satellite
 
transmission and a full range of services are available.
 

Local telephone services are available in the main island and in
 
some of the outer islands.
 

Utilities by way of power and water are readily available in
 
Nukualofa and throughout Tongatapu the main island
 

On outer islands locations power is not always available on a 24
 

hours basis.
 

Danking
 

Banking is available via the Bank of Tonga which offers full
 
commercial bank facilities, in the capital and operates agencies
 
elsewhere.
 

The Development Bank also offers services. Generally aligned to
 
selected agricultural, fisheries and manufacturing facilities.
 

Government
 

Tonga is unique in that is has the reigning Monarchy in the
 
Pacific. The Constitution of Tonga was adopted in 1875 and
 
embraces three bodies:
 

The King in Privy Council and Cabinet, the Legislative Assembly,
 
and the Judiciary.
 

Land
 

Land cannot be purchased in tonga but leases are available and
 
and an industrial estate is in place.
 

Investment
 

Investment is encouraged by Government and the industrial estate
 
has attracted foreign investment and is the model for smaller
 
Pacific States.
 

A whole range of incentives is available and are shown in the
 

Research Document
 

General
 

Tonga is aptly named the Friendly Islands and enjoys a quiet
 
relaxed atmosphere. Generally cooler than the rest of the
 
Pacific with a high mean temperature of 27o and a low of 15o.
 

Pleasant trade winds remove much of humidity and the pace of life
 
is attractive.
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The Coconut Industry
 

The coconut industry is controlled by a Government institution
 
namely The Tonga Commodities Board. This board is dominant in
 
the agriculture sector. It is questionable whether the best
 
interests of the producers are achievable given the diversity of
 
the Board's operations overall.
 

The Tonga Commodities Board's main base is in Nukualofa and
 
covers some 10 acres of land.
 

The milling of oil, soap making, desiccating plant and copra

drying operations appear in conflict with their other activities
 
of constructicn, building services, other manufacturing.
 
Agricultural exports of bananas, vanilla, etc., are another
 
function of the Board.
 

The accounting and administration of these diverse activities
 
involves a large staff and inevitably costs and duties to various
 
sections overlap and true processing a accounting is highly
 
unlikely to be achieved. Currently the T.C.B. is now being

reviewed to decide the future direction, and scope of the operations.
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ECONOMIC OVERVIEW
 

A dual economic system operates in Tonga. Many Tongans,
 
particularly in the outer islands, participate in the subsistence
 
economy - fishing, growing food and exchanging goods and services
 
with relatives and neighbors. Others participate in a mixed
 
economy, where cash crops are grown for sale and handicrafts are
 
sold to the tourist market. A small but increasing number of
 
Tongans working in countries such as Australia, New Zealand and
 
the United States are an important source of income.
 

The average growth rate of the national economy during the 1970s
 
was 3.5% although the latter part of the decade saw a faster rate
 
of growth. Over the same period per capita GDP rose from TP161
 
to TP395 - an increase in real terms of 25%.
 

In recent years there have been significant changes in the
 
structure of the economy. Though primary production remains
 
dominant, its percentage contribution to GDP has declined from
 
56% in 197 to 44% in 1980. The contribution of secondary
 
industry g_- from 6.2% to 12.7% over the same period.
 

Agriculture
 

The Tongan economy is largely based on agriculture and it is
 
estimated that 70% of the population depend primarily on it for
 
their livelihood. However, the percentage of the labour force 
engaged mainly in agriculture has declined in the past 25 years 
from 80 to 60;.
 

There is potential for a substantial increase in agricultural 
output, given the fertile soils and favourable climate. At
 
present around 60% of crop production (fruit and vegetables) is
 
consume locally, with the remainder being exported.
 

Coconut is an important domestic and export industry. It is
 
-estimated that 57% of Tonga's total land area is planted with 

coconut palms. Exports of copra, desiccated coconut, and more 
recently coconut oil have been the major export earners. 

A wide range of fruit and vegetables is grown, ot which over 600% 
is consumed locally. These include root crops, 'ater melons, 
tomatoes, capsicums and pineapple. New Zealand is the major 
export market. 

Coconuts provide the ideal environment for crops which crow best
 
in shady conditions such as vanilla, kava, cocoa, coffee, ginger

and black pepper. At presently only vanilla and kava are grown
 
commercially in Tonga. Substantial exports of kava have taken
 
place since the mid-1970s. The vanilla industry has expanded

rapidly, especially in Vava'u. There are no large pastoral
 
activities, and only 34% of the total meat requirement is met
 
from local production.
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Manufacturing
 

The manufacturing sector has grown rapidly in recent years.
 
Between 1975 and 1980 its contribution to GDP rose from 5 to
 
7.8%. It is currently estimated to account for 10% of GDP. In
 
1980 there were 72 factories employing over 1,000 people.
 

Approximately half of all manufacturing activity involves food
 
and beverages, wood and wood products. Over 80% of manufacturing
 
is located on Tongatapu, largely in and around Nukualofa.
 

The Small Industries Centre, (SIC) opened in May 1980 by His
 
Majesty the King has proved to be an important stimulus to
 
manufacturing. The centre was jointly financed by the Asian
 
Development Bank and the Government of Tonga. Industries already
 
established at the SIC include knitwear, leather goods, paint,
 
mini excavators, and steel furniture.
 

Fishing
 

Tonga has substantial fishing resources which are commercially 
underdeveloped. The contribution of fisheries to GDP has been 
around 5% since the mid-1970s. Three main resource areas exist. 
About 80% of the total catch is caught in the inner reef area. 
An FAO/UNDP Marine Resources Development Report (1976-77) 
estimated an annual potential of 1,000 tonnes of bottom fish in 
the outer reef and deep water slope areas, as well as an
 
additional 2,000 tonnes of seasonal species such as skipjack and
 
yellow fin tuna. 

The minimal potential catch of albacore and yellow fin tuna in
 
the deep sea area is estimated at 4,600 tonnes per year. In 
addition it is estimated that are potential seasonal catches in 
Tongan waters of at least 10,000 tonnes of skipjack per year. 

In recent years effort has gone into development of an effective 
artisanal fishing fleet. 

Icemaking, cold storage and marketing facilities are available in
 
Nukualofa, and similar facilities are planned for ha'apai and
 
Vava ' U. 

Forestry
 

The forestry industry is still small, contributing less that 0.2%
 
to GDP. Forestry output increased almost threefold between 1975
 
and 1980. The long term aim is to achieve self sufficiency in
 
sawn timber. Although native hardwood reserves are limited,
 
senile coconut palms represent a significant resource. An
 
estimated 600,000 senile palms could yield up to 100,000 cubic
 
metres in the short term.
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COUNTRY : TONGA
 
COUNTRY PROFILE INFORMATION
 

1. TRANSPORT (SEA/LAND)
 

1.1 Type (container, refrigerator, other)
 

Pacific Forum Lines (container ships) provide regular
 
services to and from Australia, New Zealand and region
 
ports. Warner Pacific Lines based in Tonga provides
 
regular Australia and New Zealand services as well as
 
servicing regional posts. Warners Vessels provide be
 
sides containers breakbulk and reefers services. In
 
addition Inter-island Shipping in roll on roll off and
 
conventional vessels service the major ports of
 
Nukualofa (the capital) and Vavau as well as island
 
ports. A new service by small container vessel has
 
begun 	a service between Honalulu, Pago Pago, Apia,
 
Tonga, Cook Islands and return direct to Hawaii.
 

1.2 Cost
 

See Resource Documents.
 

1.3 Frequency
 

See Resource Documents
 

1.4 Capacity
 

Resource Documents
 

1.5 	Handling facilities from source (harvest) to collection
 
points
 

Resource Documents
 

1.6 Back loading problems, etc.
 

Backloadings are in short supply for overseas ports.
 
Inter-island the problem is not so critical.
 

1.7 Other transport problems
 

The cost of Inter-island shipping is a problem and in
 
some ports lighterage adds costs due to the time taken
 
in loading and discharge.
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2. EXPORT & IMPORT FACILITIES
 

2.1 Port
 

The main wharf in Nuku'alo'La has a length of some 340
 
metres and ample scope for further extension. The
 
depth is more than adequate to handle large container
 
ships.
 
Vavau has an excellent harbour but has drought
 
limitations.
 

2.2 	 Warehouses
 

General and bonded goods warehouses are in place.
 

2.3 Handling machinery
 

Very good facilities e.g. fork hoists etc. at main
 
ports.
 

2.4 	Water depth
 

Resource Document - Harbour Report
 

2.5 	Harbour size
 

See separate Attachment - Port Details
 

2.6 	Problems
 

Customs/stevedoring can be arduous on occasions.
 

3. SUPPORT INFRASTRUCTURE
 

3.1 Water
 

Adequate water services are available in Nuku'alofa and
 
Vavau.
 

3.2 Electrical
 

Services are available in the main centres on a 24 hour
 
basis - 440 volts and 240 volts are available in
 
central Nuku'alofa.
 

3.3 Fuel
 

Diesel, petrol, kerosene and white spirits are freely
 
available.
 

3.4 Sewer
 

Sewerage is by septic tank
 

No Main Service is available
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3.5 Waste Disposal
 

Waste disposal is extremely limited. Treatment of
 
waste will be required due to the water source being
 
drawn from wells.
 

3.6 Engineering
 

Welding, fabrication and medium sized engineering lobs
 
can be carried out. Heavy engineering is very limited.
 

3.7 Manpower skills:
 

Somewhat limited given their earlier agriculture back
 
ground. However Tongans are quick learners and acquire
 
skills readily. The industrial estate success services
 
attests to this. The Tongans retain a traditional work
 
ethic
 

3.8 Regulations/laws
 

Regulations to almost all facets of business. From
 
wage levels through to waste disposals.
 

3.9 Costs
 

See Resource Document for wage levels, current costs and
 
increments.
 

3.10 Availability
 

The growth of secondary employment has taken up a large
 
percentage but ample labour remains level
 

3.11 	Reliability
 

Consistent and loyal.
 

3.12 Quarantine laws, and procedures
 

Quarantine laws are stringent. Fumigation is available
 
on a limited basis.
 

3.13 Land cost and availability
 

Land is not readily available except in the small
 
industries centre. Land can be acquired by leasing but
 
is not available for purchase.
 

3.14 Problems etc.
 

From time to time power shortage occur. Water required
 
in large volume will require a storage facility.
 
Generally tap water is hard.
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4. EXISTING PROCESSING FACILITIES: (Coconut) fruit, vegetables
 

beverages etc.) List fruit vegetables etc under Appendix.
 

4.1 Size
 

Tonga Commodities Board operates from a large compound
 
(in excess of 10 acre's), that includes, a desiccated
 
mill, oil mill and soap factory
 

4.2 Jse
 

Desiccated coconut Copra Drying
 
Oil Milling Soap Factory
 

In the private sector small factories produce
 
passion fruit juice, ice-cream, soft drinks, carbonated
 
beverages and very recently a small batch brewery began
 
operating.
 

4.3 Type
 

4.4 Products
 

Commodities Board
 
Oil, copra cake, and desiccated coconut
 
Private sector as above
 

4.5 Capacity
 

Desiccated coconut 2,000 tonnes p.a.
 
Coconut Oil 9,000 tonnes p.a.
 
Soap
 
Copra Cake 3,000 tonnes p.a.
 

4.6 Utilization
 

Utilization coconut Between 30-60 hrs weekly
 
Oil Mill Consistently dependent
 

upon copra
 
Soap factory Subject to demand
 
Copra Cake Consistently
 

Desiccated production 1986 863 tonnes
 
1987 615 tonnes
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4.7 Age : Established
 

Desiccated plant new 1986
 
Oil mill 1987
 

4.8 Ownership
 

Government via Tongan Commodities Board, for all coconut
 
based products.
 

Passion fruit Industry - Private Enterprise
 
Brewery Joint Venture/ Private Enterprise/Good
 

4.9 Location
 

Nuku'alofa - Capital of Tonga
 

Other facilities, e.g. ice-cream soft drink or similar
 
operations are privately owned and are located in the
 
small industries centre or adjacent in the capital,
 
Nuku'alofa.
 

4.10 Type Management
 

Commodities Board : Quasi Government with expatriates
 
in key positions.
 

4.11 Interest in participating in this integrated venture
 

The Commodities Board is interested in further
 
processing opportunities, and in this venture.
 

5. INSTITUTIONAL
 

5.1 Private sector involvement
 

Some private sector people have shown an interest in
 
coconut processing. In the main their attention has
 
been on local market. The exception in regard to food
 
processing for export is Golden Passions Limited.
 
There interest is in the export of tropical fruit
 
mainly passion fruit in frozen form.
 

5.2 Equity participation by Board's Government Private
 

The Tonga Commodities Board has control of all coconut
 
resource. Besides their own activities they issue
 
licenses to parties wishing to trade in coconuts. The
 
Commodities Board are interested in joint venture
 
operations relative to the coconut industry.
 

The Tongan Development Bank can take equity shares
 
and hold in trust for Tongan participation in
 
commercial ventures.
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Similarly the Bank of Tonga is another source of
 
funding.

The Government of Tonga encourages private sector
development and has proven itself very successful in
attracting foreign investment.
 

5.3 % 	of GNP and export earnings from coconuts
 

1987 - Tonga (dollar) Pa'aga = $2,352.000
 

5.4 Other institutions involved with coconuts and
 

No other processors, private and institutional whole
 
nut exports.
 

5.5 Degree of control on supply, etc.
 

Commodities Board controls all supplies for export
products by licensing regulation
 

5.6 Competition (multinationals and local firms)

Nil
 

6. RAW MATERIALS
 

6.1 Geographical concentration of productions
 

Coconuts
 

Tongatapu (capital) 48% 
= Haapai = 21%

Vavau 
 25% = 
 = 6%
 

6.2 	Tonnage available
 

Copra : Approximately 12500 
tonnes p.a. copra local
 
consumption 
: 3000 ton p.a. - (Copra Equivalent)
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6.3 Land ownership
 

The Nobility own the Largest holdings, and under Tongan
 
Law. 	 All males on reaching their majority year are
 
entitled to a plot of land 	of 8.25 acres.
 

6.4 Tree use rights
 

The trees on private land are those of the owner. On
 
the estates of the nobility the harvest is generally
 
shared.
 

6.5 	Size of holdings
 

Small holdings = 8.25 acres
 

Larger estates are held by the nobility and vary
 
considerably in size.
 

6.6 	Age
 
The trees very widely in age. See item on page of
 
input supply.
 

6.7 	Variety
 

Mainly Tongan Talls.
 

6.8 	Productivity
 

The variation in size due to age of tree is very large
 
e.g.
 

A mature tree yields 30 nuts p.a.

Young mature trees 20 nuts p.a.

Senile trees 14 nuts p.a.

Senescent 17 nuts p.a.
 

6.9 (Copra meat or cream yield/nut) type
 

6.10 Yield and variation within the country
 

Considerably 	kernel weight high - 380 gr.
 
low - 280 gr.
 

6.11 Replanting schemes and hybrid development
 

This is an ongoing process. 34% of the total trees
 
ire young or yet to bear hybrids and the strategy is
 
an ongoing replanting program.
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6.12 Harvesting methods
 

6.13 Frequency
 

6.14 Labour availability
 

Becoming limited due to expansion of secondary
 
education in the Capital
 
Outside the Capital Labour is generally attainable
 

6.15 Care and husbandry practices
 

The Agriculture Department have active pest and
 
disease control programs. Private owners ring weed
 
trees occasionally.
 

6.16 Wastage - not harvested
 

The harvest size depends on the price and labour
 
available. In general 80% of the nuts are harvested
 

6.17 Other losses
 

Drought and cyclones are fairly common and contribute
 
losses. Pest and disease contribute also but nothing
 
of significance.
 

6.18 	Domestic
 

Consumption - 17,000,000 p.a. = 18% of group.
 

6.19 Industry, % of total availability
 

Desiccated coconut - 8% on current performance
 
Copra -74%
 

6.20 	Cost of coconut production
 

Processing Sector : Unavailable
 

6.21 Domestic pricing and policies
 

Undertaken by the Commodities Board
 

6.22 Controls
 

Pricing set by Commodities Board
 
Licensing set by Commodities Board
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Coconut Industry under Commodities Board
 

6.23 	Rural
 

Tonga Commodities Board
 

6.24 	National
 

Tonga Commodities Board
 

6.25 	Influence of stabilization schemes (effect of these on
 
sale of non copra products)
 

Very little influence
 

7. 	 TYPE OF STABEX CONDITIONS APPLICABLE TO COUNTRY
 

Not Applicable
 

8. 	 GOVERNMENT POLICIES PRESENT:
 

Expansion of Existing resource
 
Favour added value activities.
 

FUTURE 	POLICIES AND PLANS RE : COCONUT INDUSTRY
 

Progressive but realistic in goods for greater
 

10. RULES, REGULATIONS, STANDARDS
 

11. 	 IMPORTS
 

Duty 	free access for plant and machinery under incentives.
 
Development and Incenses available for specified projects
 
allow duty free entry
 

12. 	 EXPORTS
 
Tax Free most agricultural products
 

13. LABOUR
 

13.1 	 Labour/Construction
 

Industry = Government Award Rates/8 hr.day U.S.$
 
Local Tradesman = 6.60
 
Local = 8.54 p.hr
 

13.2 	Processing 
Government award rules unskilled = 5.62 per 8hr.day 
Semi - 5.95 per 8hr.day 
Skilled/Technical 12.62 per 8hr.shif 

NOTE: 	These rates will vary as Skills re:in high Demand
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14. PIONEER INVESTMENT INCENTIVES
 

The range of incentives are excellent, pioneer status is
 
negotiable.
 

15. OTHER
 

15.1 Susceptibility to natural disasters and
 

Cyclones and hurricanes occur fairly regularly.
 
Drought occasionally.
 

15.2 Disease such as cadang cadang, : No
 

Some infestation of stick Insect and Rhinoceros
 
Beetle but ar2 under control.
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REPORT ON TUVALU
 



COUNTRY : TUVALU
 

GEOGRAPHY/GEOLOGY 

Tuvalu consists of nine coral atolls, of which eight are

permanently inhabited. The chain stretches between 5 degrees and
 
10 degrees south of the equator. The capital and main island is

Funafuti, which is about 1,100 km. north of Suva, 
the capital of
 
Fiji. Funafuti is 2.8 sq. km. and Vaitupu, the 
largest land mass

in the group, is km.
5.6 sq. Other atolls are Nanumea, Niutao,

Namumanga, Nui, Nukufetau, Nukulaelae, and Niulaklta. 
 The atolls
 
are low lying islets enclosing wide lagoons. The soil is

generally thin and poor which limits the types of plants that 
can
 
be grown successfully.
 

CLIMATE
 

During the dry season 
from March through October, the
 
constant trade winds temper the tropical heat. 
 The rainy season
 
lasts from November through February and is characterized by
westerly gales. Extremes of temperature range from 22 degrees to

38 degrees celcius. Average rainfall is about 3,000 per
mm. 

year.
 

HISTORv
 

The earliest inhabitants of Tuvalu probably 
came from Samoa,

Kiribati and Tonga. The name 'Tuvalu' means 'eight standing

together', 
and refers to the eight inhabited atolls. The ninth

atoll is Niulakita, the southernmost of the group, which stands
 
apart from the others and is not inhabited on a permanent basis.
 

The first of the Tuvalu Islands to become known to Europeans;
was Nlui, which was sighted by the Spanish exploret Mendana in
1568. On his second voyage in 1595 he sighted Niiulakita, but his
discoveries had been forgotten by the the nexttime European

reached Tuvalu almost two centuries later. In 1781 the Spariard

Francisco Mourelle across of northern
came two the atolls, but
Europeans did not locate any of the other 
islands until well into

the 19th century. The became as Fllicegroup known the Islands 
in commemoration of the Englishman Edward Ellice who owned the
 
ship in which Arent De
Captain Peyster discovered Funafuti
1819. In 1826 a Dutch sea captain rediscovered Nui after a 

in
lapse

of almost 250 years.
 

Whalers frequented the scas around TuValu du-ing the £Caru 
between 1821 and 1870. 
 Seamen from these ships occasionally

deserted and settled ashore, sometimes becoming traders and
 
agents for foreign firms. Starting in tha 1860's, "blackbirders"
 
kidnapped hundreds of islanders to work on 
plantations in South
 
America, Hawaii, Fiji and Samoa. 
 Missionaries arrived in Tuvalu
 
in 1861, and within a 
few years most of the population had
 
converted to Christianity. In 1877, 
British subjects in Tuvalu
 
were brought within the jurisdiction of the High Commissioner for
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the Western Pacific in Fiji. Following the establishment of a
 
protectorate over the Gilbert Islands about 15 years later, the
 
inhabitants of Tuvalu agreed to come under the British flag, 
and
 
in this manner the Gilbert and Ellice Islands Protectorate was
 
formed. It became a colony in 1916.
 

Tuvalu remained outside the area of World War II
 
hostilities, but the Americans established 
a military base on
 
Funafuti and built airstrips on three of the islands. After the
 
war ended, many Ellice islanders migrated to Tarawa in the
 
Gilbert islands to find work. When Britain began to prepare the
 
colony for self government in the 1970's, the people of Tuvalu
 
voted to secede from the Gilbert Islands. In 1975 the Gilbert
 
and Ellice Islands were legally separated, and the latter became
 
Tuvalu. The nation gained independence in 1978.
 

PEOPLE/LANGUAGES
 

The people of Tuvalu are of Polynesian origin, but many now

have admixtui-es of European blood. 
The Tuvaluan language is a
 
Polynesian dialect closely related 
to Samoan. A Gilbertese
 
dialect is spoken 
in Nui, and English is widely spoken throughout
 
the islands.
 

GOVERNMENT
 

The Parliament of Tuvalu consists of 
a single chamber with
 
12 members. The Cabinet consists of the Prime Minister and four
 
other ministers. Local government is in the form of a Town
 
Council on Funafuti and Island Councils on the seven other main
 
islands, each consisting of six elected members including a
 
president. Members of Parliament are ex-officio members of
 
Island Councils.
 

ECONOMY
 

The economy of Tuvalu is based on subsistence agriculture

and fishing. Copra is the main crop and the country's chief
 
export. Due to 
unstable prices for this commodity, the
 
Government encourages diversification of the economy. The
 
headquarters of the Agricultural Division is located 
on Vaitupu

Atoll, north of Funafuti. 
 Efforts are being made to increase the
 
numbers of pigs, goats and poultry to lower import requirements.
 

There is a fisheries development station on Funafuti. A
 
commercial fishing vessel, donated 
to Tuvalu by Japan, has been
 
in operation since 1982. Vessels from South Korea and Taiwan
 
have been in operation since 1982. Vessels from South Korea and
 
Taiwan have been licensed to fish inside Tuvalu's 200 mile zone.
 

Philatelic sales to overseas collectors has generated a
 
significant amount of revenue, considerably in excess of the
 
income from Tuvalu's usual exports.
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GOVERNMENT BUDGET
 

Government revenues are derived from personal income tax,
 
customs duties and philatelic sales. Major expenditures are
 
allocated to works andcommunications, social services, 
commerce
 
and natural resources, finance, and to offices of the Prime
 
Minister and other government officials. Shortfalls in the
 
budget are made up by aid from Australia, Britain, New Zealand,
 
Canada, Japan and West Germany.
 

INFRASTRUCTURE
 

International 
flights connect Funafuti to Fiji and Kiribati,
 
and internal flights service all the atolls except Nanumanga,
 
Niutao and Niulakita.
 

The only port of entry for Tuvalu is Funafuti which has a
 
deep water lagoon 1.,ith three entrance passages. There is a wharf
 
which can accommodate ships drawing up to five meters. Tuvalu is
 
serviced by Pacific Forum Line and Karlander Line. Funafuti has 
roads of compacted coral, and the other atolls have feeder roaCs 
or tracks that provide access to the cultivated reas. 

The Tuvalu Electricity Authority maintains the supply of 
electricity, which is 240 volts, 50 cycles. There is a limited 
electricity supply on Vaitupu, and there are plans to provide 
electricity through solar energy to the outlying areas. 
 Since
 
there are no streams or catcniment areas, all water is obtained
 
from roof catchments that run into household tanks.
 

COMMUNICATIONS 

Tuvalu is connected with the international telephone and 
telex network through Fiji, and there is 
service 
islands 

supplemented 
in the group. 

by a radio 
efficient telegraphan 

telephone link between all 

INTERNATIONAL RELATIONS 

Tuvalu is a member of the Commonwealth of Nations, South 
Pacific Commission, SPEC and WHO. 
 The nation has established
 
diplomatic relations with Belgium, Chile, Netherlands, the
 
Republic of China, France, West Germany, Japan, South Korea,
 
Turkey and the U. S. It is represented in Fiji by a High

Commissioner, who also acts as the High Commissioner to Papua New
 
Guinea. There are Tuvalu consulates in New Zealand and
 
Australia.
 

LIVING AND WORKING 

The housing situation for expatriates in Tuvalu is extremely

limited, and foreigners who intend to reside in Funafuti 
or
 
elsewhere should make arrangements for accommodation well in
 
advac-ce of their arrival. 
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Since the air and shipping links to Tuvalu are not frequent,

the amounts and types of imported foods are correspondingly

limited. Fresh foods such as fish, poultry, pork and some fruits
 
and vegetables are available localiy, however, and provide 
a
 
nutritious diet. Small trade stores carry supplies of basic
 
staples.
 

The islander's favorite forms of recreation are singing and

dancing at local style feasts. Sports such as volleyball are
 
especially popular, and foreigners usually enjoy activities such
 
as swimming, diving and fishing.
 

There are several public bars that are openfrom 1100 to 1500
 
and from 1830 to 2000.
 

The only newspaper is the "Tuvalu News Sheet', a government

publication that comes out every second week. Radio Tuvalu
 
broadcasts from Funafuti for four hours a day. Most of the
 
programs are in Tuvaluan with English. language news broadcasts. 
There is no television service.
 

Education: 
 Primary schools exist on each of the nine
 
islands, and all children attend. Secondary education is
 
provided on Vaitupu island, and some secondary students study
 
overseas. The Maritime Training School is located on 
the
 
Funafuti islet of Amutuku and prepares young men for work with 
overseas shipping companies.
 

Health Services: There is a hospital in Funafuti that
 
includes a dental clinic, an X>-ray facility, an operating

theater, laboratory and family planning clinic. Each island has 
a registered nuIrse and other medical personnel. 

Public Safety and Personal Security: Serious crime is
 
rare in the islands. The majority of the offenses are minor and
 
are usually matters of assault, infringement of drinking laws,
 
ond traffic violations.
 

BUSINESS TIPS
 

Currency/Banks: The currency of tuvalu is 
the Australian
 
dollar, but Tuvalu has 
its own coins which are also used. The
 
National Bank of Tuvalu and 
Barclays Bank are in operation in
 
Tuvalu.
 

Legal Holidays: Public holidays are New Year's Day,

Commonwealth Day (second Monday in March); Good 
Friday and Easter
 
Monday; Queen's Birthday (June); National Children's Day

(August); Tuvalu Days (two days in October); 
Prince Charles
 
Birthday (November 12); Christmas Day and Boxing Day (December
 
26).
 

(From Pacific World Directory, 1987 Ed., Pub. 1986, Saipan)
 

4 



The major industry in Tuvalu is the production of copra.

Tuvalu only produces a very small amount of copra in the range of
 
300 to 400 tons per year. This copra is sold to Fiji for
 
crushing in Fiji's copra crushing mills. 
 The copra is collected
 
from the various islands in the Tuvaluan group and has been of
 
fairly poor quality until recently.
 

The smallness of Tuvalu and the geographic dispersity of
 
these islands means that the shifting of cargo from outer islands
 
to Funafuti, the island's capital, is very difficult.
 

The government owns one ship which does a monthly run to
 
most islands carrying food, cargo and people to the islands
 
and bringing back people and copra to the capital.
 

In previous years a coconut soap factory was built 
on the
 
island of Vaitupu, the country's major coconut-producing island. 
This project turned out to be non-profitable. Two of the reasons 
for the problems with the soap factory were domestic resistance
 
against the soap produced from the factory, also disappointment 
that the operation did not prove to be successful. In effect,

the factory w-:as built from a very poor base with lack of 
professional input and failed to reach what could be called 
normal commercial production. Following a review of operations,
it was decided to remodel the operation and utilize the services 
of the United lations personnel rather than close the operation

down. The programs is ongoing. 

Coconut trees on Tuvalu are reasonably health'. The countrv 
experiences good raintall and does not surfOr from the sae
 
problems as Kir-ibat i ...ith drought. If anythinig, rainl I 
prevents Tuvailuan copr-a producers from producing good copra
because of mould and wetness. A program is now underway to 
improve copra drying facilities throughout the islands. 

As fc Kiribati, it is difficult for Tuvalu to export whole 
nuts w,,ith husks on because by doing so, a potassium deficiency
.ill be created in the atoll's ecosystem which will ultimately
require replenish ient of potassium levels through the use of 
fertilizer. The cost would exceed the possible value of 
export of nuts. Also, when applying fertilizer to coconuts in
 
atoll conditions, after the first shower of rain the fertilizer 
leaches through the sandy soil and dissipates. Far greater
control exists when the husks from the coconuts are left to 
slowly tot away in the coconut groves. 'This allows the release 
of prtassium gradually from the rotting husk, in time with the 
natural requirements the thus perpetuating theof tree, growing 
cycle. 

In relation to coconut products, coconut toddy, coconut
 
syrup, and in the case of Vaitupu, possibly coconut honey and
 
coconut based soap may be available for export if the proposed

regional marketing setup could facilitate the marketing of minor
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products to overseas markets.
 

Due to the smallness of the Tuvalu coconut industry, it
 
seems unlikely that any significant input could be r-ie to the
 
regional project. It must be remembered, though, thi ..the
 
coconut industry is very important to the people of Tuvalu, and
 
if possible the project should cater for their participation in
 
whatever way could be possible.
 

The export of limited quantities of husked nuts could be
 
made through a central location, even though it may be a small
 
amount. 
This would, of course, depend upon shipping connections;
 
however, the underlying decision would be the economic benefit to
 
the country. The coconut in Tuvalu is treated as a prime crop,

for as well as providing cash from the production of copra,
 
coconut forms a very large part of Tuvaluan diet. It is
 
estimated that Tuvaluans would eat more coconut on 
a per capita

basis than most other Pacific islanders.
 

There is also a shortage of fuel on Funafuti, the main
 
island. Some benefit could be obtained from having coconut
 
shells shipped from other islands to Funafuti for either
 
conversion into charcoal or 
for direct use as firewood. There
 
has been thought in Tuvalu in the past for the preservation and
 
canning of the cake of the growing coconuts (the embryo). This
 
'utanu'(coconut Haustorium), 
as it is called in Tuvalu, is
 
considered a delicacy and may have some place in the
 
international marketing of coconut products.
 

In conclusion, it is thought that Tuvalu may be able 
to
 
benefit from the marketing connections and expertize which may

develop from the original project, if the relative size of the
 
Tuvaluan production can be catered for and specialized market
 
outlets can be identified.
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REPORT ON REPUBLIC OF VANUATU 



INTRODUCTION TO VANUATU
 

GEOGRAPHY
 

The Republic of Vanuatu consists of a Y shaped chain of some
 
eight 
islands located in the South West Pacific Ocean. The chain
 
stretches over a distance of approximately 850 kilometer in
 
a north-south direction from the Torres group in the north to the
 
uninhabited active volcanoes of Matthew and Hunter Islands 
in the
 
south. The group lies between 13 and 22 degrees south of the 
equator and between 166 and 172 degrees east of Greenwich. 
Vanuatu is approximately 800 kilometers south-east of the Solomon 
Islands and about the same distance west of Fiji. To the south
 
west, New caledonia is 400 kilometers away and Sydney 1,750

kilometers. The total land area 
of the group is 12,189 square
 
kilometers (km2). Port Vila, the capital, is situated on the is
 
land of Efate (887 km2) in the southern half of the group. Activity

in the northern half of the group revolves around the 
town
 
of Luganville on the island of Espiritu Santo (4,010 km2) which
 
is the largest island in the archipelago. Other major islands
 
are Malakula, Pentecost, Ambae, Ambae, Ambrym and Tanna.
 

Most of the islands in the group are of volcanic origin and there 
are a number of active volcanoes including Yasur on the island of 
Tanna, which offers a spectacular tourist attraction, and the 
more grandiose but less accessible volcanoes of Benbow and Marum 
on the island of Ambrym. Due to Vanuatu's situation on the 
Pacific/Australian plate margin the country also experiences 
frequent earth tremors.
 

CLIMATE
 

Vanuatu lies in the region of the south-east trade winds which 
predominate for most of the year. The climate varies f:om 
tropical in the north to sub-tropical in the south but a wet tropical 
climate, similar to the equatorial type generally characteri:es 
the greater part of the group. There are two quite distinct 
seasons with the 'hot' or 'rainy' season from November to April,
which is also the cyclone season, and the 'cool' or 'dry' season 
from May to October. The average temperature on Efate varies 
from a high of around 30 degrees celsius in February to a low of
 
around 20 degrees celsius in August. 
Table IA shows details of
 
the climate over the last 20 years for three locations in the
 
group, Santo in the north, Efate in the center and Tanna in the
 
south to give an idea of the conditions prevailing in the group.
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Table 1A
 

Summary of Climatic Conditions 1961-1983 Average
 

Mean Temperature - Celsius 
Santo Efate Tanna 

Min Max Min Max Min Max 

Jan 29.4 22.8 30.1 23.4 29.5 22.4
 
Feb 29.6 22.8 30.2 23.5 29.7 22.7
 
Mar 29.4 22.9 2r.9 23.4 29.3 22.6
 
ADr 28.5 22.6 28.8 22.4 28.1 21.2
 
May 27.5 22.1 27.5 21.1 26.7 20.0
 
Jun 27.0 21.6 26.7 20.5 25.7 19.2
 
Jul 26.2 21.1 25.8 19.4 24.7 17.8
 
Aug 26.4 20.8 26.0 19.3 24.8 17.8
 
Sep 26.8 21.1 26.5 19.5 25.5 18.1
 
Oct 27.5 21.8 27.6 20.5 26.8 19.0
 
Nov 28.2 22.2 28.8 21.5 28.2 20.2
 
Dec 29.1 
 22.4 29.6 22.2 29.2 21.3
 

Annual 28.0 22.0 28.1 21.4 27.4 20.2
 

Rainfall mm
 

Santo Efate Tanna
 

Jan 339 
 325 216
 
Feb 347 298 229
 
Mar 348 
 343 234
 
Apr 325 219 
 127
 
May 205 149 103
 
Jun 202 
 152 102
 
Jul 130 ill 84
 
Sep 137 
 94 55
 
Oct 193 121 70
 
Nov 226 160 70
 
Dec 229 197 
 ill
 
Annual 2,832 2,281 1,486
 

Population
 

Official estimates of the population have only existed in recent
 
years. However it is worth rentioniiij sone of the cstimates ot
 
the size of the population from some of the earliest records if
 
only to show the wide divergence of these estimates. They ranged

from 40 millions (Roche, 1846) down to 57,900 (Beaune 1894) with
 
most of the estimates around the turn of the century being

between 70 and 100 thousand. These estimates indicate that the
 
size of the population has fluctuated widely over the years and
 
that there may well have been far more people living in this
 
group of iL3.arlds in the 17th and 18th centuries than there are
 
today. Certainly, it is known that the diseases brought in by
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the explorers and traders had an disastrous impact on the local
 
population with many deaths resulting. Likewise the forceful
 
abduction of young men to work on the sugar cane plantations is
 
also known to have affected the structure and size of the popula
tion.
 

The first official estimate of the population was made in 1910
 
and put the indiaenous population at 64,555 with a further 854
 
Europeans. Later estimates indicate that the population remained
 
very static through most of the first half of this century and
 
the first full population census in 1967 recorded only 77,988
 
persons. The next and latest population census in 1979 records
 
111,251 persons in the country showing a market increase in the
 
size of the population for the first time this century.
 

The majority of the indigenous population (ni-Vanuatu) are of
 
Melanesian origin and at the time of the 1979 Census accounted
 
for 94 per cent of the total population. The European population
 
at that time numbered 2,406 or 2 percent of the total and the
 
remaining 4 percent included Vietnamese, Chinese and other ethnic
 
groups from the Pacific Region (ielanesia, Micronesians and
 
Polynesians). The population is currently estimated to be grow
ing at 3.1 percent per annum which would give a mid-1983 popula
tion of ipproximately 128,000. The population, as with most
 
developing countries, has a very large percentage of young per
 
sons with 45 percent under 15 years of age. Other demographic
 
features of note are that the male population exceeds the
 
female population by 13 percent and make life expenctancy at
 
birth is estimated at 56 years whilst for females it is 53 years.
 
Some 84 percent of the total population were recorded as living
 
in the rural areas at the time of the 1979 Census.
 

LAND RESOURCES AND POTENTIAL
 

Vanuatu is fortunate not only to have a relatively low population
 
density (9 person per km2) but also to be endowed with a large
 
percentage of its surface area covered in soils of good fertility
 
(estimated at some 44 percent of the total surface area) and a
 
fairly substantial additions proportion of the total surface
 
area covered in soils suitable for forestry. At present only

about a quarter of the former area is currently under cultivation
 
leaving considerable scope for expansion of the agricultural sec
tor both for subsistence agriculture to cope with increasing

population and also for major economically important agricultural
 
projects. However having said this it is important to note that
 
on some of the smaller islands of the group, and in some areas of
 
high population density on some of the larger islands, there are
 
already signs of severe land pressure. This can to some extent
 
be overcome by internal migration but land usage and development
 
will be influenced very significantly by historical customs and
 
cultures amongst the indigenous population which are particularly
 
strong in Melanesian society.
 

4
 



ECONOMY
 

Perhaps the most important feature of the economy in the context
 
of this report is that over 80 per cent of the population are al
 
most entirely dependent on subsistence agriculture for their food
 
supply and as a source of income. The main source of income 
is
 
from copra with cocoa also providing and important source of
 
revenue in some areas. 
The vast majority of rural households
 
have their oi.n :mall coconut and or cocoa plantations which they

work as and when they need money. It is generally recognized

that the cash economy, although beginning to make an impact in
 
some parts of the rural area, still has little role in the
 
majority of the rural villages. This has presented economists
 
and planners with some degree of frustration in the past since
 
the usual rules of economics do not apply in this situation and
 
economic development is often difficult to encourage.
 

Domestic exports are very heavily dominated by copra which 
accounts for some 60-70 percent of domestic u rt:. Cocoa, beef, 
beef products and timber constitute the other main domestic ex
 
ports at the present time (See Table 1B). The economy used to
 
benefit from an off-shore fishing industry based on Santo where
 
Taiwanese trawlers landed their catches of tuna prior to 
re
 
exportation. This operation is now under renegotiation.
 

Table IC
 
Summary of Imports by Broad Economic Category (BEC) 1979-1984
 

Value (million vatu c.i.f.) 
1979 1980 1981 1982 1983 1984 

Food and drink 1,184 993 1,113 1,143 1,223 1,404 
Industrial Materials 620 608 634 846 950 922 
Fuels and lubricants 290 508 496 624 556 687 
Machinery 460 351 428 377 577 686 
Transport Equipment 400 350 318 353 460 600 
Consumer goods 820 656 882 1,156 1,293 1,491 
Other 88 10 7 74 170 35 
Not Classified 150 120 49 58 

Total Imports
 

for HC 4,012 3,565 3,905 4,631 5,229 5,825
 
Imports for re
export 1,008 1,428 1,211 1,032 1,063 


Total Imports 5,020 4,993 5,116 5,663 6,292 
 6,811
 

Source : NPSO
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Imports have grown steadily over the last few years and the total
 
import bill is usually well in excess of the value of domestic
 
exports. Although imports of food account for approximately 20
 
percent of total imports (see Table 1C), which would in turn in
 
dictate a high degree ,fidependenocy un i-lrorted fuodstuffs, a 
detailed analysis of the food imports shows that a considerable 
proportion of these goods are imported to satisfy the demands of
 
the expatriate and tourist sections of the community and that a
 
further significant proportion of these imports are of item
such as rice and tinned fish consumed by the indigenous population
in preference to their own foodstuffs. It would therefore be 
wrong to assume that the population was dependent on these 
foods but rather than changing tastes, the convenience of such 
foods and their increasing availability all contribute to this 
demand.
 

Tourism plays a sigjnificant roles in the economy with some 32,000 
visitors coming to Vanuatu in 1984 of which 67 per cent were from 
Australia. There is at present very little manufacturing in
dustry in Vanuatu but there is an active tinanci al sector as 
Vanua tu is classed a a ' ta>: haven' and provides off-shore finan
cial facilities. There is also a very active retail and :holesale 
sector.
 

AGRICULTURE IN VANUATU
 

Agriculture is a very important sector of the economy of Vanuatu,
in fact few would deny it is currently the most important sector 
and is likely to remain so for many years to come. Exports are 
almost entirely made up of agricultural products and over .,0 per 
cent of the population are depenc('nt on the 1 tnd for their Icod 
and as the ma in source of their income. 

Agricultural acti.it, in '.anLatl, ill the 'r" broadest t ,
falls into three main categories. !-irotl, thv rubsi stcncesec 
tor w..:hich includes, garden crops gro.n, and animals kept, m'a inly
for the household's o.:n consumption. hen, the t:mallho1der sec 
tor which includes smallholdings of cash crops, such as coconuts, 
cocoa and coffee as w.:ell as cattle smallholders. Firilly, there 
is the plantation sector which represents the main commercial
 
sector of the industry. 

THE SMALLHOLDER SECTOR
 

This sector compliments the subsistence sector and provides a 
source of income should household need it. The vast majority of 
rural households have their o-,.,-n small areas of coconuts often 
growing in old gardens in a haphazard and 'ad hoc' manner. As 
well as providing the household with a source of food for them 
selves and their animals the coconuts are also used t, make copra 
which in turn provides the main source of rural incom,. Cocoa is 
also historically a major cash crop particularly on the islands 
in the northern half of the group. Coffee, whic used to be a 
significant crop in Vanuatu in the 40s and 50s but which sub
sequently diminished almost to the point of non existence is now 
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the focus of a development program on the southern island of
 
Tanna where neither cocoa or coconuts grow particularly well be
 
cause of the cooler climate. Other tree crops such as citrus
 
fruit also provide a source of income to some farmers, par
ticularly those that have 
access to the urban markets. More
 
recently the importance of kava as 
a cash crop both for the
 
domestic market and also for the 
overseas market is being in
creasingly recognized although only 
a very small proportion of
 
total population is actually marketed at present, most being

drunk buy the producer in the context of the villages' social
 
customs. For farmers with access 
to the urban markets of Vila and
 
Luganville, garden crops also provide a source 
of income.
 
Finally, there has been a market increase in recent years in the
 
number of cattle smallholdings. Cattle combine extremely well
 
with coconuts. The animals keep the ground clean while the
 
coconuts provide them with shade. 
 This combination is being en
couraged and smallholding cattle are likely to 
play an increasing

role in the smallholding sector in future years.
 

When studying the agricultural sector in Vanuatu and the impor
tance of the smallholder sector, its role in village life must 
never be forgotten. It may help to think of the smallholings as
the rural popu l at ion' s bank. The holdings are always there for 
w...hen their owners need money but they will no' take tne money out 
of the bank if they do not need it. This e> le is intended to 
provide some explanation as to ;.;hy such considerable proportions
of crops appear to be left unharvested and therefore wasted each 
year and why such terms as 'potential' production have very dif
ferent meanings in the context of subsistence agriculture. 

THE PLANTATION SECTOR
 

The plantation sector began .ith the arrival of European traders 
in the later halt of the 19th century. Large areas of the rich
and fertile land e.:ere planted with coconuts and later with c )coa
and coffee. Ifowe'ver, with the attainment of Independence on 30th 
July 1980 all land .'as returned to its customary owners and the 
land had to be leased from these owners if the plantations wished 
to continue their operations. Although the nature of plantation
agriculture in Vanuatu has undergone significant shifts in em
phasis over the years, coconuts and copra production have sur
vived as the main thrust of this sector although many of the 
coconut palms are now nearing the end of their productive life 
and little interest has been shown in any large-scale replanting.

Cocoa and coffee both featured significantly in the plantations

in the early part of this century however in 
the early 50s much 
of the coffee was cleared to make way for pasture with the intro
duction of cattle as a major component of the plantation in
 
dustry.
 

The plantation sector has undoubtedly suffered from the 
uncer
tainty over the land situation in recent years and it is only now
 
beginning to show signs of stability and development. Most of
 
the expatriate operations are concentrated on the islands of
 
Efate and Santo with a heavy emphasis on cattle. On the other
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islands, most of the plantations have been returned to the custom
 

owners and are being run as village or community projects.
 

For the future, the widescale re-planting of tree crops is vital
 
if this sector of the industry is to continue to contribute in a
 
significant way to the economy of the country. To encourage this
 
development the Government is supporting two major projects, a
 
cocoa project on Malakula and a coffee project on Tanna, and it
 
is hoped that by setting this example others will follow and the
 
plantation sector will become a healthy sector of the agriculture

industry once more.
 

OVERVIEW OF THE COCONUT INDUSTRY IN VANUATU
 

The coconut industry in Vanuatu, has been seriously affected by a
 
number of cyclones over recent years. This affect has also been
 
magnified by the fact that most plantation trees in Vanuatu are
 
very old. Even in the case of some smallholder production areas
 
which carry younger trees these too have been affected to the 
degree where nuts have been stripped from the trees and it has 
taken some 12 to 18 months for trees to recover.
 

Vanuatu operates to a dual economy situation. in the north, 
coconuts are the main stay of the economy dominating all economic 
activities in the outer islands particularly the northern export 
port of Luganville on Espiritu Santo (often called just Santo). 

In the central district Port Vila, a cosmopolitan town caters for
 
both the rural and urban societies. Port Vila is also the center
 
of the country's tourist 
industry and in addition to that is the
 
center for the financial tax haven that exists in Vanuatu.
 

The life style and quality of infrastructure in Port Vila is 
therefore far advanced compared to that existing 
in the northern
 
port. Attached to this is the fact that Port Vila can support 
higher levels of technical skill, financial services and general
 
communications and support services.
 

Luganville on the other hand, is ideally suited towards coconut
 
processing either in semi processed fully processed form be
or 

cause of the considerable number plantations which are adjacent
 
to the town and have feeder road networks to them, also it has an
 
overseas wharf no shortage of land, no shortage of labor and the
 
freezer facilicy mentioned elsewhere in the report.
 

All of the other outer islands away from the export centers, have
 
varying degrees of disadvantage so far as infrastructure is con
cerned. 
 The only other island which could be considered as being
 
capable of servicing the supply side for semi-processing of
 
coconuts would be Malekula. On this island a large plantation

called PRV exists which has basic support infrastructure which
 
would support some degree of processing.
 

The coconut industry in Vanuatu has been directed towards the
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production of copra only. 
 Even up to recent years the quality of
 

Vanuatu copra has been very very poor. 
 It has only been in the
 
last five years that the quality of copra has improved to a
 
degree where it can stand and rank equally with copra from the
 
rest of the world. Notwithstanding the fact that copra is
 
a low priced commodity, Vanuatu has done well to be able to
 
recover its industry from a stage where the world market had
 
rejected its copra because of quality in the past. 
 Therefore it

is not difficult to understand why the Vanuatu Commodities
 
Marketing Board and the Ministry of Agriculture are concerned
 
about changing the industry too much too fast.
 

When considering the implications of the regional scheme, the
 
authorities in Vanuatu readily welcomed any possibility to en
hance the industry but in saying that clearly stated that any new
 
ventures would have to be of 
a proven nature with sound and
 
adequate marketing backup before they would entertain development

of a new process.
 

Because of the very close socio-economic and political relation
 
s ip coconuts have with the people of Vanuatu (and for that mat
ter most other Pacific countries) a wrong decision to embark upon
the encouragement of national production of say a new coconut
 
line could be disastrous at this stage of the country's growth. 

In summarizing situation Vanuatu, itthe in would seem that dis
tinct opportunity exists for the establishment of either a feeder
 
plant or a full processing facility located on the island of
 
Espiritu Santo at Luganville utilizing the very good distribution

netw*.ork which exists there but such activity would have to be
subject to a full feasibility study and backed by sound marketing 
prospects even to the stage of having contractual outlets in 
place.
 

So far as the investment climate in Vanuatu is concerned there 
advantages investors taxare many for with the haven, financial 

center status existing whereby considerable benefits would be
 
readily available to any investor either investing direct in the
 
country or trading within the region.
 

In conclusion it is suggested that subject to tile 
availability of
 
an 
aseptic bulk packaging plant and a contracted market for frozen
 
coconut meat that a facility could be built to supply semi
 
processed products at Luganville as well as frozen coconut meat
 
from the same center.
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COUNTRY : VANUATU
 

COUNTRY PROFILE INFORMATION
 

Use the following outline guidelines on types of country profiles

information which would be useful in planning a country's par
ticipation as a 'feeder' country or 'central processing' country.

The attached annex also further explains some of the information
 
that is desired.
 

1. TRANSPORT (SEA/LAND)
 

1.1 Type (container, refrigerator, other)
 

Port Vila :
 
Reasonable roads around the island of Efate 
- good

general overseas cargo wharf and reasonable secondary
 
overseas cargo wharf capable of handling all types

of cargo-bulk, breakbulk, container, reefer etc.
 

Luganville, Espiritu Santo (Northern Export Port)

Good road network on eastern, south and northern coasts 
of the island but little roads elsewhere - consider 
that most coconut growing areas on this island are well 
serviced. Port facilities - one existing overseas 
general cargo wharf and one new wharf in construction
 
capable of handling all types of cargo, bulk, break
 
build, container and reefer.
 

Other Islands :
 
All other islands are developed with only minor roads
 
transport links to main export centers are provided by
 
a fleet on inter-island vessels.
 

1.2 Cost
 

For cost of sea transport see Attachment 9, Page 3.
 

1.3 Frequency
 

For overseas vessels see Attachment 3 which summarizes
 
the various overseas vessel's schedules to and from
 
Vanuatu but for full details of transport frequency see
 
Attachment 4, Section 5, Subheading 5.1 (Overseas Ship

ping Present Services). This report has aged a little
 
but is still relatively accurate.
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1.4 Capacity
 

Also see Attachment 4 for full details.
 

1.5 	 Handling facilities from source (harvest) to collection
 
points
 

Generally speaking the major coconut producing areas on
 
the isolated islands do not have good facilities for
 
the storage of coconuts. Normally these are centered
 
around village locations which have simple copra dryers

which are not being used for the drying of copra are
 
used for the storage of copra and coconuts. Some is
 
lands have wharves but in most cases, produce is picked

from beaches by way of lighter from the inter-island
 
vessel. In the case of the two islands with export
 
ports that is Port Vila and Luganville, Port Vila has
 
adequate storage facilities and handling facilities to
 
load bulk copra and Luganville has the same however
 
Luganville does have far better access from coconut 
growing areas to port facilities. in addition to the 
above at the Palakula fishing base a very large freezer 
storage capacity exists - 3,000 cubic meters 
for storage -this is presently not utilised 
and would be available for storage of coconut products. 

1.6 Back loading problems, etc.
 

Both overseas ports have the possibility of backloading
 
because considerable quantities of general cargo come
 
into both of these ports with substantial exports going
 
out. For full details of cargo movements see Attach
 
ment 4.
 

1.7 Other transport problems
 

The transport problems for Vanuatu are similar to most
 
other 	Pacific island archipelagoes where inter-island
 
shipping play a major role in the movement of cargo

within the counLry. Because of the nature of the is
 
lands 	land and road transport systems, wharves and
 
other 	facilities are scarce and the both economical way

of transporting goods is by inter-island ship direct
 
from village or production areas.
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2. EXPORT & IMPORT FACILITIES
 

2.1 Port
 

As mentioned previously there are two major ports in
 
Vanuatu one at Port Vila and one at Santo (Luganville),
 
see Attachment 4 for full details.
 

2.2 	 Warehouses
 

Port Vila
 
Adequate and further storage capacity is planned.
 

Santo :
 

Adequate and further facilities planned.
 

See Attachment 4 for full details.
 

2.3 Handling machinery
 

Adequate stevedoring and handling equipment exists at
 
both ports to cater for any anticipated flow of raw
 
materials. See Attachment 4 for full details of
 
stevedoring, however the stevedoring operators have
 
changed since the date of that report but services are
 
still similar. Current bulk loading of coconuts is
 
done in 	Luganville by the storage of copra in bulk
 
sheds and the loading of oulk bins for hoisting onto
 
ships. The bins are filled on shore by way of a front
 
end loader then tipped into the hold of vessels.
 

2.4 Water depth
 

See Attachment 4, Section 4.1.2, 4.1.3 and 4.2.2. In
 
summary :-


Port Vila main overseas wharf: minimum depth 10.4
 
meters, 	length of wharf 213 meters overall.
 

Santo wharf main overseas wharf : minimim depth 10.7
 
meters, length of wharf 140 meters overall.
 

2.5 Harbor size
 

See Attachment 4.
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2.6 Problems
 

Consider that there is no real problem existing with
 
export port infrastructure and that if any special
 
purpose machinery is required then the country would be
 
able to cope with that need.
 

3. SUPPORT INFRASTRUCTURE
 

3.1 Water
 

Both Port Vila and Santo water supplies are treated to
 
drinking standards and the water is quite good, pos
sibly for industry use, some secondary treatment
 
would be necessary in both cases.
 

Cost of water in both locations is 40 Vatu for one
 
cubic meter.
 

3.2 Electrical
 

Power is provided in Vanuatu by a private French com
pany called UNELCO and the service is extremely effi
cient.
 

Cost of power is $0.205 perkilowatt-hour.
 

3.3 Fuel
 

Port Vila and Lucganville both have fuel depots. The
 
cost of diesel fuel is 48.8 Vatu per liter or ap
proximately 47-48 cents per liter.
 

In Santo/Luganville it is also quite possible that
 
significant amounts of coconuts husk would be available
 
for power.
 

3.4 Sewer
 

Port Vila adequate for normal use, however some secon
dary treatment may be required if a facility was to be
 
placed in the town area.
 

Luganville - should be a lesser problem due t the
 
larger land area and water movement in the area.
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3.5 Waste Disposal
 

In both locations waste disposal should be possible but
 
care should be noted that in the Port Vila area pollu
tion does exist in some cases from septic tanks into
 
lagoons.
 

3.6 Engineering
 

Port Vila a strong light engineering and fabrication
 
infrastructure exists with a reasonable supply of
 
skilled engineering expertise.
 

Luganville once again a general light engineering
 
infrastucture exists but with a lesser degree of ;killed
 
personnel.
 

Outside of these two areas the only other location with
 
any engineering facilities would be on Malakula at the
 
PRV Plantation.
 

3.7 Manpower skills
 

Port Vila - good labor source
 
Luganville - good labor source
 

It is considered that manpower skills to staff a fac
tory as envisaged would not create serious problems.
 

3.8 Regulations/laws
 

Buildings would have to comply with the regulations of
 
the Municipalities wherever the factory was to be
 
built.
 

A business license would have to be obtained from the
 
Ministry of Finance and this would require some
 
submission through Department of Industries.
 

If any overseas aid was to be a factor in the project
 
then the project would also have to be approved by the
 
National Development Council (NDC).
 

For further details see Investment Guidelines Attach

ment.
 

3.9 Cost
 

For building costs a figure of 25,000 Vatu per square
 
meter could be used.
 

14
 



3.10 Availability
 

Labor and engineering skills for the building of fac
tories and other structural work is readily available.
 
If some developments of a higher technical nature were
 
required these could be readily obtained from outside
 
the country.
 

3.11 Reliability
 

This situation would be similar to most other Pacific
 
countries whereas unskilled and semi-skilled labor is
 
usually quite reliable. For skilled and technical
 
positions however adequate training may be required or
 
expatriate technicians may have to be employed in the
 
short term.
 

3.12 Quarantine laws, and procedures
 

Vanuatu has strict quarantine laws and it is doubtful
 
whether coconuts in any form other than husked nuts
 
would be allowed into the country. Semi-processed
 
coconut meat etc. would have no problem with entry.
 

It must be noted that Vanuatu does not export any
 
coconut products due to the folia leave decay disease
 
which exists within the country. This disease is a
 
real threat to all other Pacific countries. See notes
 
on pests and diseases.
 

3.13 Land cost and availability
 

Generally speaking land would be available in both
 
Port Vila and Santo for development of a coconut
 
processing unit and when looking at Santo the site
 
near the industrial estate would be quite suitable.
 

No freehold title exists but land can be leased in
 
urban areas on a 50 year lease arrangement.
 

3.14 Problems etc.
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4. 	EXISTING PROCESSING FACILITIES (coconut, fruit, vegetables,
 

beverages etc.)
 

4.1 Size
 

4.2 Use
 

4.3 Type
 

4.4 Products
 

4.5 Capacity
 

4.6 Utilization
 

4.7 Age
 

4.8 Ownership
 

4.9 Location
 

4.10 Type Management
 

4.11 Interest in participation in this integrated venture
 

5. INSTITUTIONAL
 

5.1 Private sector involvement
 

In the industrial sector government is giving con
siderable assistance to develop this area, however, in
 
relation to coconuts very little activity exists beyond

the manufacture of copra for export. The majority of
 
producers are smallholders and the plantation sector
 
which 	accounts for only 25% of production is dominated
 
by one plantation PRV which is located at Norsup on
 
Malakula. This particular plantation may have the
 
capacity to do an autonomous operation in relation to
 
coconut cream however it lacks overseas port facilities
 
and some infrastructure. The operation does have
 
though its own workshop and inter-island port facility.
 

The private sector have indicated that if the marketing
 
opportunities were positive and the VCMB were to issue
 
authority for them to become involved in the processing
 
of coconuts then they would have interest.
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5.2 Equity participation by Board's Governm~nt Private
 

The Vanuatu Commodities Marketing Board controls the
 
movement of copra and coconut products outside the
 
country. The Board is still relatively young but has
 
done a very good job in putting some order into the
 
coconut industry in Vanuatu. Even though advantages
 
can be seen to exist through downstream --ocessing of
 
coconut products, VCMB is reluctant to make too many
 
changes toe quickly because of the socio-economic
 
situatLon existing in the country. This does not mean
 
to say that nothing would be done about the pursing of
 
downstream industry but the Board would be very

cautious in becoming involved in such an industry it
 
self or approving others even in the private sector be
 
coming involved without full evaluation of the
 
viability
 

Notwithstanding the above, the VCMB would act very

positively towards any project which could be presented
 
to enhance the development and strength of the coconut
 
industry.
 

Regarding other interested organizations for investment
 
Port Vila is unique in the South Pacific because it has
 
a number of private banks and investors who may be
 
interested in participation in such a venture, also
 
there is the Development Bank and the National
 
Provident Fund that may have interest in becoming
 
involved.
 

5.3 % of GNP and export earning from coconuts
 

In 1987 the value of copra exported from Vanuatu
 
amounted to 599 Million Vatu or around 6 Million US
 
Dollars. In relation to total export earnings for the
 
country this equaled 48.1%. It is interesting to note
 
that in 1983 the value of copra exports were 1,308 Mil
 
lion Vatu compared to a total exports of 1,781 Million
 
Vatu which shows that the dependence upon copra through
 
out the country is diminishing in favor of exports of
 
logs, beef and cocoa.
 

5.4 Other institutions involved with coconuts
 

The Department of Agriculture and the Coconut Improve
 
ment Program are also very interested in coconuts. In
 
addition to this Governmental operation tne French re
 
search station IRHO which is located at Saratou on the
 
island of Espiritu Santo, is probably the Pacific's
 
most active research institute into coconut develop
 
ment.
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The IRHO's IHRO station mainly deals with diseases,
 
nybridization and varietarial selection of coconuts,
 
they are also involved experimenting with processing

techniques and inter-cropping of coconuts with other
 
products.
 

5.5 Degree of control on supply, etc.
 

VCMB has control over the export of coconut and coconut
 
products and also imposes certain rules and regulations
 
to allow orderly marketing of the product within the
 
country. The VCMB does not place any controls over the
 
free movement of fresh coconuts within the country for
 
domestic consumption.
 

5.6 Competition (multinationals and local firms)
 

There is no real competition in the country concerning

the processing of coconuts. Prior to Independence a
 
coconut oil mill existed in Santo but this operation
 
was non profitable and was destroyed during problems at
 
the time of Independence.
 

6. RAW MATERIALS
 

6.1 Geographical concentration of productions
 

Full details of the dispersity of production is con
tained in the Agricultural Census 1983-84, Attachment
 
8, however in general terms, the island of Espiritu

Santo has far more congregations of coconuts in a con
centrated area than in any other island in the group.

Also a good road network makes this quite a viable op
portunity for development of concentrated coconut
 
processirg.
 

Malakula is the largest producer and on that island one
 
large plantation exists (PRV Norsup) and could also be
 
considered as a possibility -of a source of raw
 
materials. All other island produce significant
 
coconuts in certain areas but logistics and transport

facilities are lacking. On the island of Efate where
 
Port Vila is located road access exists to some areas
 
but the total production of coconuts on the island is
 
far less than in Santo.
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6.2 Tonnage available
 

As in other countries, the tonnage would vary according to
 
location of the factory site. It could be said that
 
all coconuts made into copra at the moment would be
 
possibly available for other commercial use however, in
 
reality only those coconuts accessible to a process
 
facility would be available. By looking at Attachment
 
1, Page 5 it can be seen that copra available on the
 
island ot Malakula is around 10,000 tonnes per annum
 
and around Espiritu Santo 6-7,000 tonnes per annum. In
 
realistic terms it should be noted that the island of
 
Espiritu Santo would be the best possible location
 
therefore a conservative tonnage of 4,000 tonnes could
 
be expected to be obtained from Espiritu Santo.
 

6.3 Land ownership
 

All land in Vanuatu is owned by customary owners. The
 
only variation to this is in urban areas where land
 
owned by customary owners is handled by the Department
 
of Lands in the government. There have been a number
 
of disputes over the method of dealing with this land
 
but it would seem that leases are readily available to
 
third parties and the problems exists between the
 
Government and the traditional land o.ners. It is not
 
considered that land ownership would be a problem when
 
it comes to the creation of a factory.
 

6.4 Tree use rights
 

Most producers who have planted coconuts on customary
 
land retain the rights to harvest coconuts from those
 
trees during their lifetime. Tree use rights are
 
passed from father to son or from father to uncle to
 
nephew and it means that the usage is kept within the
 
family. Pure communal use rights do exist but they are
 
not as significant as individual ownership.
 

Plantations on the other hand through a lease for
 
alienated land are entitled to full use of those trees
 
for the period of the lease.
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6.5 Size of holdings
 

1. 	Plantations
 
Number of plantations growing coconuts 142
 
Average are of plantation coconuts 133 ha
 

2. 	Smallholdings
 
Average area of smallholding coconuts per
 
household 3.4 ha
 

For 	further details on smallholder arrangements see
 
Attachment 8.
 

6.6 Age
 

Generally speaking the average age of coconuts in
 
Vanuatu is reasonably old in the plantation sector and
 
with younger trees existing in the smallholder sector,
 
the following table illustrates.
 

Plantations
 

Percentage with trees under 14 years old 1%
 
Percentage of trees aged 14-30 old
 
Percentage of area with trees aged 31-50 yrs 29%
 
Percentage of area with trees aged 50 yrs 64%
 

Smallholdings
 

Percentage of area to young to bear coconuts 11%
 
Percentage of area with trees bearing coconuts 78%
 
Percentage of area with trees too old to bear
 
coconuts 
 11%
 

6.7 Variety
 

Generally the Vanuatu Local Tall is the most common
 
coconut grown throughout the country, however see
 
Attachment 5 and Attachment 7 for the coconut collection
 
in Vanuatu.
 

6.8 Productivity
 

As in all countries productivity varies from area to
 
area but from the Agricultural Census it can be seen
 
that the average productivity of plantation holdings

(which are old trees) gives a yield of around 460 kilos
 
per hectare, whereas in the smallholder area where
 
coconuts are generally younger the average yield of
 
copra per hectare is 626 kilos. Further details of
 
this can be seen in Attachment 8 and for further
 
details on the proposed plantings of hybrids and im
proved material see Attachment 7.
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6.9 (Copra meat or cream yield/nut) type
 

For full details see Attachment 5, but in summary form
 
for the Vanuatu Local Tall the following summary is
 
given :
 

Total weight see 17.13
 

6.10 Yield and variation within the country
 

Variation is not that significant in Vanuatu unless
 
trees have been affected by cyclone or drought. The
 
nuts are generally of a small nature with 6,250 per
 
one tonne of copra but a generally quite uniform.
 

6.11 Replanting schemes and hybrid development
 

See full report on this in Attachment 7, but generally
 
speaking a hybrid development program has been
 
hindered by the problem associated with the Vanuatu
 
disease which kills imported varieties of coconuts.
 
This is now been overcome by a certain degree by a
 
certain selection of varieties which can be used foL
 
the hybridization of local parent material and also
 
the discovery the vector which carries the disease.
 
Hybridization of plantation areas is planned for the
 
future and also the planting of improved local
 
material to smallholders. (See Report).
 

6.12 Harvesting methods
 

Coconuts are left to fall from the trees and are col
lected fro the ground.
 

6.13 Frequency
 

Harvesting frequency varies depending on area and
 
method of operations, for smallholder relationships
 
see Attachment 8, Table 10 and 11, Page 16, 13.'
 
Generally smallholders harvest small amounts on 
a con
tinuing basis until they have sufficient to dry a bed
 
of copra. Plantation of the other hand produces
 
regularly as possible to maintain daily through put.
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6.14 Labor availability
 

Generally speaking there is no lack of labor in
 
Vanuatu but some problems do exist in recruiting
 
labor to cut copra.
 

6.15 Care and husbandry practices
 

In Vanuatu generally for plantation areas inter
 
cropping with cattle or cocoa takes place which
 
ensures good maintenance whereas with smallholders
 
unless cattle are also grazed, very little maintenance
 
is done unless the coconuts are intercropped or are
 
used as garden areas.
 

6.16 Wastage - not harvested
 

Wastage varies according to price. At times of low
 
prices considerable quantities are not cut into copra

Graphical presentation of this can be seen from the
 
charts and the tonnages on page 15 of The Overseas
 
Trades Commerce and Exterior Statistical Bulletin
 
1982-1987 Attachment 10.
 

6.17 Other losses
 

The major cause of loss other than the affect of price

is from cyclone damage. Cyclones have become a
 
regular feature in Vanuatu over the last few years.

Drought also affects certain islands but this is not
 
considered as critical as cyclones. There are also a
 
number of pests and diseases which have some affect on
 
coconuts, these are detailed in Attachment 6.
 

6.18 Domestic
 

Average domestic consumption for human use is 16 nuts
 
per day and for animal feed 9 nuts per day. It is
 
estimated that 16,058 tonnes of coconut is consumed each
 
year in this way. Further details of this use can be
 
seen in the smallholder census Attachment 8.
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6.19 Industry, % of total availability
 

See Attachment 1 for details of copra production
 

6.20 Cost of coconut production
 

For Vanuatu the conditions existing are similar to
 
those of the Solomon Island so for details on this
 
see Solomon Island Report Attachment 1, Section 4 for
 
models with and without cocoa intercrop and also At
tachment 9 of the Vanuatu report which gives different
 
wages rates for Vanuatu.
 

6.21 Domestic pricing and policies
 

Domestic pricing is controlled by the VCMB which
 
through the development of price stabilization fund
 
publicizes prices payable for copra throughout the is
 
lands and at export port depots. A scheme is used
 
called the price equalization scheme which ensures
 
producers on any island receives the same 'beach
 
price' as elsewhere in the country. In effect this is
 
a scheme where freight rates are controlled and vary

between those areas close the export ports and those
 
far way. Details of these can be seen on Attachment
 
9. Prices for fresh market coconuts is determined by
 
supply and demand however there is no shortage of
 
supply and in the long term price of a fresh coconut
 
is related back to the price for copra.
 

6.22 Controls
 

Controls over the sale and export of copra are exerted
 
by VCMB but there are no controls over the movement of
 
fresh coconuts throughout the country.
 

6.23 Rural
 

One policy exists for whole country.
 

6.24 National
 

One policy exists for whole country.
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6.25 Influence of stabilization schemes (effect of these on
 
sale of non copra products
 

As mentioned above the price of non-copra coconut
 
products will ultimately be related back to the domes
 
tic price payable for copra through the VCMB's
 
stabilization scheme.
 

Only one difficulty could be seen with the supply of
 
coconuts to the project and that is if 
the input from
 
STABEX receipts added to the domeFlic price of
 
coconuts exceeds the long term pr e that can be paid

for whole coconuts then some relationship of having
 
STABEX payments assist the free market of whole nuts
 
may have to be considered.
 

7. TYPE OF STABEX CONDITIONS APPLICABLE TO COUNTRY
 

Vanuatu does not have all destination status for STABEX
 
receipts. Therefore any exports of coconut products to non
 
EEC countries w.11 preclude it from receiving STABEX
 
benefits. In the past considerable funds from STABEX have
 
gone from into the establishment of th VCMB stabilization
 
scheme.
 

It is considered that if significant quantities of coconuts
 
were to be diverted away from the EEC market then there
 
would be some reluctince on 
behalf of Vanuatu authorities
 
to give full support to such a move. This would definitely

be related to the size of the project and the return to the
 
country and to producers.
 

8. GOVERNMENT POLICIES PRESENT
 

Present Government Policy is to strengthen the coconut and
 
rural industries generally. Efforts up to date have been
 
concentrated on the improvement of copra quality and also
 
improving planting materials. Further processing has been
 
restricted to looking at the reintroduction of oil milling
 
but this has been discounted due to low forecast
 
profitability. There is a strong desire for
 
diversification and industrialization and it is considered
 
that any project with positive and profitable market
 
opportunities would be welcomed.
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9. FUTURE POLICIES AND PLANS RE: COCONUT INDUSTRY
 

At the moment there are no existing projects in the
 
pipeline than the contir.uous appraisal of a copra crushing
 
mill.
 

The VCMB is very interested in appraising new down-stream
 
processing possibilities but subject to viability.
 

As mentioned in 8 above and in other country reports the
 
Vanuatu Government would welcome new initiative in the
 
coconut industry.
 

10. RULES, REGULATIONS, STANDARDS RE:
 

There are various rules and regulations existing covering
 
the handling of copra but these would not have any affect
 
on the transformation of whole nuts into products being
 
spoken about. Details of these are enclosed on Attachment.
 

11. IMPORTS
 

Imports of coconut products are negligible however as in
 
other Pacific countries there is the opportunity to be able
 
to service the domestic urban market with canned products.
 
There are no planned imports of coconut products other than
 
planting material for research purposes.
 

12. EXPORTS
 

Copra is the only of coconut products from Vanuatu.
 
The export of whole nuts has been looked at in the past but
 
due to quarantine problems it is unlikely that any exports
 
of this nature will take place.
 

13. LABOR
 

13.1 Labor Construction
 

Construction labor is readily available there should
 
be no problem in recruiting suitable labor and con
 
tractors to build any factory or building required.
 

13.2 Processing
 

Processing labor would be readily available there is
 
an excess of unutilized labor in urban societies
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14. PIONEER INVESTMENT INCENTIVES
 

See Attachment from the Department of Industries.
 

15. OTHER
 

15.1 Susceptibility to natural disasters
 

Vanuatu's major problem has been from recurrent
 
cyclone damage even though damage has been
 
significant in previous years it is estimated that
 
tonnage would not be disseminated to a degree which
 
.'ould put any proposed project into jeopardy.

Normal cyclones cut a path through certain areas
 
of the country but raruly do they affect all 
areas
 
at the same time.
 

15.2 Disease such as 'cadang cadang,
 

See Attachment 6 for details on the Vanuatu Folia
 
decay disease which is quite serious and has a large

bearing on the movement of coconuts out of and into
 
Vanuatu.
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COUNTRY : WESTERN SAMOA
 

OVERVIEW ON WESTERN SAMOA
 

Western Samoa would be the most advanced country in the

South Pacific in regards to coconut processing. The country has
 
a medium-sized copra crushing mill and a number of coconut cream

and coconut manufacturing units. There 
are two reasonably-sized

coconut cream canning factories, one other canning factory which
 
manufactures coconut-based meat and vegetable products and also
fried chips from taro, and finally there is a developing

enterprise utilizing coconut cream with frozen bananas, bread
fruit and taro. This latter enterprise is also looking at the
 
production of UHT coconut milk.
 

Out of all of the Pacific countries, the establishment of a
regional coconut processing plant in American Samoa, would affect

Western Samoa 
more than other locations. This is because Samoa

is the dominant manufacturer at the moment of non-traditional
 
coconut products. Entrepreneurs have worked hard 
to develop

markets for their product in New Zealand, Australia and
 
elsewhere.
 

The businesses concerned have all indicated their willing
ness to participate in some 
form of regional cooperation, but an

underlying tact to this point is that they would require some
degree of 
indemnity against a large regional organization assum
ing their already established markets in the Australasian area.

Any agreement to establish inroads 
into these markets would meet
 
with resistance from the Western Samoan cream 
industry.
 

A fairly volatile time has been gone through in the 
coconut

industry in Western Samoa over 
the last five years or so. This

primarily results from the oblems associated of the Copra Board

and the subsequent polarization of government interest in these
 
areas. 
 Also the lack of success of the copra crushing mill has

highlighted the fact that the conversion of copra into oil and
 
meal is not a satisfactory answer for the coconut industry.

Users of whole coconuts 
in Western Samoa for the manufacture of
 
cream and other items do not have any difficulty in attracting
 
raw material in competition with the oil mill.
 

The oil mill is run efficiently but is faced with the prob
lem of being able to go beyond the value added that is allowed to

be gained by any enterprise in this industry because of the world
oil seeds markets and international substitutes. 
The mill has

plans to embark upon the refining of oil esterfication; however,

this will result in 
limited added value. It may possibly create

marketing problems in the conversion of products to an area of a
 
narrow marketing range.
 

Coconut cream producers at the moment in the country seem to
 
operate on 
a fairly compatible basis where market territories
 
have been identified and serviced without too much entrepreurial
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jealousy existing between them. 
This could change, though, with
 
a proposed new UHT plant coming into operation where that product

may be aimed at penetrating the sante territories as are serviced
 
by Samoan products at the moment. 
Also, if the tonnage require
ments of the new enterprise are significant, there will be added
 
pressure placed on the available resource of coconuts available
 
for all users in the country, unless total production incomes.
 

In relation to the government's attitude towards the

establishment of a large coconut processir.g facility in American
 
Samoa, it was noted that the Western Samoan govern
ment would appreciate the establishment of such an operation,

mainly due to the fact that most labor in American Samoa comes

from Western Samoa. 
 This would mean that their people working in
 
American Samoa would earn higher wages and there would be greater

remittances sent back from such employment.
 

There is a great deal of activity in the area of privatiza
tion of certain operations within the country. Some oZ these are
 
very much needed whereas others will possibly create a degree of
 
confusion and in the medium turn could create some socio-politi
cal problems if not handled correctly. In fact, some operations

earmarked for privatization may be well better handled by struc
tural change within existing institutional establishments.
 

Therefore, in 
looking at the Western Samoa coconut i.dustry,

it is seen that the proliferation of numerous small coconut cream
 
manufacture units is healthy and will fit into the acceptable

framework of Samoan lifestyle; however, the question of the oil
 
mill and associated Copra Board may have more technical and
 
structural problems to deal with an 
it would be beneficial if
 
these were resolved in the short term.
 

Overall, the rest of the Pacific, and for that matter the
 
project can learn a lot from the entrepreneurs of Western Samoa.
 
Their product is regarded by the rest of the world as being the
 
premier canned coconut product produced. It could well be that
 
the expertise exisiting in Western Samoa would be very helpful

in the establishment of other entities thrbughout the Pacific or
 
on a regional basis.
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RICHARD COOK ENTERPRISES
 
P. 0. Box 4350
 
Matautu-uta, Apia, Western Samoa
 
Telephone: 22077 (work) 20408
 

Mr. Richard Cook, currently the General Manager of Westec

Estates, however recently resigned due to overall problems with

the Board of Directors in Westec, has been associated with the
 
coconut cream and other product industries for many years.
 

Mr. Cook has an 
interest in a small factory producing two

products, "luau", and "palusami" which are very much traditional
 
Samoan dishes. Mr. Cook was able to introduce coconut cream into
 
a specially lined 
can to cater for the meat or another taro-based
 
dish to be prepared. He 
was also involved in the established in
 
the Meredith coconut cream manufacturing plant in Apia, as well
 
as 
being involved in a number of other activities including

experimenting with coconut cheese, coconut nibbles and coconut
 
and taro dishes.
 

Mr. Cook is a practical person who has both managerial and

technical skills. He may well be an ideal person to assist some

of the other smaller countries with technical assistance in the

establishment of coconut cream plants. 
 It is considered that he
 
would have sufficient skill to 
be able to handle the physical

planning, installation and commissioning of small plants which
 
would require fairly intensive hands-on experience. Mr. Cook's
 
operation has recently merged to a degree with Samoan Tropical

Products for the production of some selected lines.
 

Mr. Cook indicated that he would be very interested in

supplying the American market with his "luau" and "palusami",

particularly to the ethnic market on the west coast of the United
 
States.
 

In evaluating the possibility of marketing such products

the project in hand at 
the moment must remember that considerable
 
time and effort has been spent by Western Samoan entrepreneurs

such as Mr. Cook in developing these products, and their interest
 
must be preserved first and foremost before any attempt is made
 
to copy what they have done and enter into activities which may

be to their detriment.
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NATURAL FOODS INTERNATIONAL
 
P. O.Box 1972
 
Apia, Western Samoa
 
Contact: Papaliitele Steve Percival - Managing Director
 

Steven Percival (son) - Director
 

This crompany has basically been developed parallel to

another family company which deals in paper products, the
 
production of taro chips, and other snack food products.
 

The current plan for the company in the natural food line,

is to market complete meal-type products, suitable for retail

sale to ethnic groups in Australia and New Zealand. This is to
 
take the form of frozen taro, banana and breadfruit mixed with
 
coconut cream in plastic bags ready for cooking. Accompanying

this activity is also the plan to install a Tetrapac machine to
 
package coconut cream and fruit juices.
 

The factory building for this project is at the moment
 
almost complete. The standard of the building is quite high,

however there are a few basic design defects which would not take
 
much to correct.
 

The company hopes in the future to be able to branch out
 
into the down-stream processing of cocoa. 
The plant they intend
 
to install will have the capacity to do such work.
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SAMOA TROPICAL PRODUCTS LTD.
 
P. 0. Box 379
 
Apia, Western Samoa
 
Contact: Tuiganana Lam Sam
 

This company is the largest processor of coconut cream in
 
Western Samoa. Production at the moment ranges between 22,000
 
and 30,000 nuts per day.
 

Samoan coconut cream from this factory and also the factory

of Meredith have both been stated to be of premium quality

compared to other products from Asi.
 

The maximum capacity of the plant in its present condition
 
is around 50,000 nuts per day. 
 This plant would not require

the commissioning of additional equipment. The company has,

however, another plant which could be brought into operating

condition in a fairly short period of time. 
 This would mean the
 
rapid expansion of capacity if required.
 

The company does not have many difficulties in obtaining raw
 
materials. Producers' first choice is the factory to sell their
 
coconuts, and if not possible then they turn 
to making copra.

Collection is carried out by the factory having its 
own truck
 
pick up nuts from producers on the side of the road. This
 
operation seems quite successful. Nutc are graded on the
 
roadside by well-experienced employees.
 

The current cost of one nut in the factory is WS$0.123 (12.3

sene). This price is determined by the Copra Board. In relation
 
to copra, 5,000 nuts per ton is 
the figure used for calculating

production and price matters. Approximately 3,200 nuts are
 
required to produce one ton of cream. 
 The extraction rate from
 
one nut after paring (that is, taking the skin off the coconut)

is about 60% milk to residue.
 

The company expressed its interest in becoming involved in
 
either an operation in American Samoa or, for that matter, else
where in the Pacific. One reservation was that any project

developed along regional lines should take into account the fact
 
that Western Samoa has been the pioneer in the Pacific in the
 
production of coconut cream and that some sort of guarantee must
 
be given not to interfere in the markets developed by Samoan
 
producers.
 

To this extent, whilst seeking development znd also
 
participation by themselves, the Samoan producers must be
 
considered in any long-term plans generated by the project.
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A.V. MEREDITH HOLDINGS
 
Apia, Western Samoa
 
Contact: Mr. Dick Meredith - Managing Director
 

The manufacture of coconut 
cream by Meredith is second to
that produced by Samoan Tropical Products. Current production

from Samoan Tropical Products for the New Zealand market is said
 
to be 3 containers to 1 of Meredith's.
 

Whilst Samoan Tropical Products have diversified their

marketing activities away from New Zealand, Meredith on the other

hand has concentrated solely in New Zealand and therefore its
 
market potential for growth is somewhat limited.
 

The quality of the product is similar for both companies.
 

Production methods used are different to Samoan Tropical

Products to the degree where coconuts are not pared for
 
extraction of meat but half shells are scooped out using

mechanical reamers.
 

This process is relatively quick and uses less labor than

the paring method and also produces half-shell coconut which is
 
ideal for conversion into carbon for fuel.
 

The coconut fibrous residue is used as 
pig food in the main

and the coconut shells are sold to carbon producers who then
 
resell to consumers on the domestic market.
 

Management indicated their interest in the project and would

be willing to participate in any worthwhile operation which may

come up but would require to see a full feasibility study before
 
commenting further.
 

Merea-ith would be able to increase production because at the
moment they are only working on a one-shift basis, and if orders
 
for an additional supply of bulk material were 
forthcoming they

could easily double their capacity by working an additional
 
shift.
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THE WESTERN SAMOAN COPRA BOARD
 
and the OIL MILL
 
Apia, Western Samoa
 
Contact: 
 (Copra Board) Mr. Vaitera Telepe - Secretary
 

(Oil Mill) Mr. Sete Ah
 

The Western Samoan Copra Board and the associated Oil Mill

have gone through a number of changes in the last 
few years.

Previous management of the Copra Board was 
quite inflexible to
change and also were 
not completely in control 
of the country's

coconut operations. 
This led to a fairly high degree of leakages

in stock and funds at lower management levels and also the

weakening of control 
over quality for purchase of copra which had
 
a very high moisture content, resulting in significant and

unaccounted for losses through shrinkage. 
 Losses from moisture
 
loss far outweighed losses from other causes.
 

The Oil Mill, on 
the other hand, has been operating at a

loss for 
some considerable time due to the differential between

the available world price of copra and the available world price

for coconut oil and meal. is
The mill run generally efficiently

but cannot go beyond the fact that it is 
tied into commodity

markets with a price disadvantage on finished product compared to
Samoa's capacity to sell copra for 
more than what the Mill's

added value can bring taking into account the dual overheads and
costs of administration etc. 
of both the Copra Board and Oil Mill

when really only one establishment can be afforded.
 

In relation to the future, 
so far as the project is
 
concerned, the Copra Board would 
more than likely provide some

form of control over quality and price 
for coconuts and coconut

products. For the Mill 
it is considered very difficalt for this

operation to earn much more 
than marginal income; however, plans

do exist for the down-stream processing of oil 
to take place with

retining esterfication. This additional processing will 
only

give revenue 
increases if marketing connections are serviceable

and if combined with moisture control and a 
reduction in overhead
 
costs to the industry, some benefit may filter back through the

Mill and result in higher prices for producers. What it may do

is give the Mill more profit for itself which may not go beyond

the stage of giving a better return on cipital investment.
 

In conclusion, although the Copra Board and Mill 
are significant when looking at the coconut industry in Samoa, for the
 
purpose of the study, 
it is considered that sufficient coconuts

will be available if the price 
is more attractive to enable 
some
 
sort of activity to take place.
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COUNTRY: WESTERN SAMOA
 

COUNTRY PROFILE INFORMATION
 

TRANSPORT (SEA/LAND)
 

1.1 	 Type (container, Refrigerator, other)
 

The main port facilities are located at Apia harbor
 
where deep water overseas wharf exists together with
 
adequate handling facilities to cater for all types of
 
transport, that is including container, reefer and bulk
 
handling of products.
 

The road system is quite good with access to most areas
 
on the main island linked to Savaii with a ferry

service which means trucks and other vehicles can move
 
between the two islands and a reasonable roadwork
 
exists on Savaii to major producing areas.
 

Unlike other Pacific countries, Samoa with only two
 
main islands does not have some of the disadvantages

that other Pacific islands do have with internal
 
transportation.
 

1.2 	 Cost
 

1.3 	 Frequency
 

Frequency is considered capable of exporting to most
 
places in the world with a very good service in the
 
Pacific region provided by the Pacific Forum line and
 
Warner Pacific line.
 

1.4 	 Capacity
 

Adequate.
 

1.5 	 Handling facilities from source (harvest) to
 
collection points.
 

The generally good transport system allows reasonable
 
access by farmers to collection points. Much of the
 
collection of nuts done in the village or communal
owned plantation is done manually with transport of
 
nuts to centralized locations for either conversion
 
into 	copra or husking for sale as fresh nuts.
 

8
 



1.6 Back loading problems, etc.
 

It is not considered that there are back loading

problems for Western Samoa for vessels calling to the
 
country do so under sufficient inducement for imports;

therefore, external trade would be considered
 
beneficial to any of the operators.
 

1.7 Other transport problems
 

It is considered that these are no worse than any other
 
Pacific country, if not better due to the fact that
 
there are only two major islands, and also the close
 
proximity for the purpose of the project to American
 
Samoa.
 

2. EXPORT AND IMPORT FACILITIES
 

2.1 Pcrt
 

See previous comments.
 

2.2 Warehouses
 

On the port area a number of large warehouses exist.
 
One in particular is used for the bulk storage of
 
copra. In other areas, particularly on the industrial
 
side, a number of warehouse and factory facilities
 
exist as well.
 
There is also a copra warehouse on Savaii which could
 

be used for the storage of their products.
 

2.3 Handling machinery
 

Handling machinery is considered sufficient to cater
 
for any opportunities which may arise to service the
 
project.
 

2.4 Water depth
 

2.5 Harbor size
 

Apia harbor is not that large and is also subject to
 
adverse conditions depending on wind direction.
 

The size of the harbor is not considered to be
 
detrimental to facilitation of trade in relation to the
 
project.
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2.6 Problems
 

The only problen that could be cited is that the estate
 
is situated away from the major port area, and this
 
necessitates transport of materials through the main
 
town center.
 

Plans are underway for the constructicn of a new wharf
 
adjacent to the industrial center, but developments in
 
this regard have not taken place yet.
 

3. SUPPORT INFRASTRUCTURE
 

3.1 Water
 

Drinking water is generally widespread so far as access
 
is concerned in Western Samoa. For a food processing

plant, secondary processing would probably be necessary

but so far as supply is concerned quantity is not
 
considered to be a limiting factor.
 

3.2 Electrical
 

Western Samoa has both hydro- as well as diesel power

and can generally be said to be reasonably reliable,
 
although fluctuations do occur.
 

3.3 Fuel
 

Adequate to all parts of the country.
 

3.4 Sewer
 

In the past there have been problems with improper
 
sanitary conditions existing for domestic uses,

however a program is underw for this to be rectified.
 

In relation to industrial waste, current processors

tend to use natural drainage for the disposal of water,

but if production were to increase dramatically some
 
form of processing would be required.
 

3.5 Waste Disposal
 

Waste disposal can be accommodated.
 

3.6 Engineering
 

Reasonable facilities exist for engineering; however
 
there is a lack of skilled tradesmen and technicians
 
but a number of private sector engineers results in
 
adequate facilities being available for most small
 
jobs. An interesting note to make with Samoa is the
 
fact that in many countries overseas a number of
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Samoans have highly skilled work, whereas back in Samoa
 

there is a general lack of such people.
 

3.7 Manpower skills
 

As mentioned above, there is a good labor workforce
 
but a general lack of skill in middle management,

technical and high management positions.
 

3.8 Regulations/laws
 

Buildings must comply with government regulations.
 

3.9 Costs
 

3.10 Availability
 

3.11 Reliability
 

Generally speaking, most unskilled and semi-skilled
 
labnr is very reliable; however, for the higher

technical levels of competence adequate training and
 
possibly expatriate assistance may be required.
 

3.12 Quarantine laws and procedures
 

These laws are similar to other countries, and with
 
Western Samoa not having many of the tropical pests and
 
diseases strict adherence to this aspect must be taken
 
into account. This is particularly so for the project

if coconut products are to be brought from other
 
Pacific countries to American Samoa which is so close
 
tu Western Samoa, thus placing Western Samoa at a
 
degree of risk.
 

3.13 Land cost and availability
 

An industrial estate exists at Vaitele and arrangements
 
can be made through Government for acquisition of
 
ground in this area. It is not considered that
 
availability of land is a restraining point, and also
 
the cost of such land is quite reasonable.
 

3.14 Problems, etc.
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4. EXISTING PROCESSING FACILITIES 
(coconut, fruit, vegetables,
 
beverages, etc.)
 

Western Samoa, unlike most other Pacific countries, has a

high level of involvement in down-stream processing of coconut
 
products and other tropical products.
 

Western Samoa, for its size, has quite a comprehensive range

of processing facilities for natural food products. These
 
include:
 

- a coconut oil producing plant 
- 3 coconut cream manufacturing units, plus one currently

being commissioned 
- 1 natural juice processing factory 
- a brewery and soft-drink manufacturing firm 
- various snack-food manufacturers using taro and bananas 

for chips and crunchies
 
- one of 	the above coconut cream manufacturing plants


also produces additional dishes in tins
 

For the purpose of the study, concentration on the coconut
 
processing facilities only will be made because 
it is unlikely

that any use would be made of other facilities in the short term.
 

4.1 Size
 

It is considered that the absolute maximum capacity of
 
the existing facilities in Western Samoa would be able
 
to produce or process 80,000 nuts per day. This would
 
result in a maximum throughput of around about 500 tons
 
of product a month. This figure would change if
 
additional plant machinery were introduced by Samoan
 
Tropical Product3, and also if the Tetrapac operation

of Percival comes into use.
 

4.2 Use
 

Most of this capacity is for the production of canned
 
coconut cream. There 
's, however, considerable
 
production of palusami and luau which are complete

dishes of traditional Samoan food using a high quality

of coconut cream. Frozen product is also a distinct
 
possibility from these factories.
 

4.3 Type
 

The type of process is divided between two methods.
 
This divergence is only in the primary processing wher
 
coconuts are either chipped and pared similar to the
 
desiccated coconut operations throughout the world or
 
the coconut flesh is reamed out of a half shell. 
 The
 
rest of the process is very similar to the companies

where the meat is subject to pressing to take the
 
coconut cream out of the fiber. 
 It is then stabilized
 
and then canned and pasteurized.
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4.4 Products
 

Products are mainly 400 ml cans of coconut cream,
 
although see individual country profiles for details on
 
this.
 

4.5 Capacity
 

As mentioned in 4.1, the capacity of the current plant

is subject to market demand. Significant increases
 
could be achieved if confirmed markets were available.
 

4.6 Utilization
 

All plants are under-utilized at the moment and could
 
be worked on additional shifts.
 

4.7 Age
 

Samoa Tropical Products and the coconut cream
 
processing factory of Meredith were both established in
 
the late 1970's. Over more recent years a number of
 
changes and modifications have taken p!ace to the plant

and even though it could be said that it is getting a
 
little old, basic capacity to produce is still
 
quite good. In actual fact, it must be remembered that
 
most of the plant utilized by the processors in Western
 
Samoa is second-hand plant and machinery bought from
 
other countries, particularly that machinery from the
 
dairy industry.
 

4.8 Ownership
 

All of the processing factories are in private hands.
 
The Meredith factory is part of a family business,
 
Samoa Tropical Products is a private company with two
 
major shareholders, and the small palusami and luau
 
factory is owned by an individual family. All owners
 
of these plants indicated their interest in possible

joint venture arrangement for expansion purposes.
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4.9 Location
 

The plants are located in Apia fairly close to the town
 
center. The planned Tetrapac operation is also in Apia
 
close to the town center, and most of them have room
 
for expansion.
 

4.10 Type management
 

All operations have good management and are run by
 
successful businessmen in their own right. Also, most
 
middle-management and technical staff have been trained
 
over the years and are very competent in their work.
 

4.11 Interest in participating in this integrated venture
 

As mentioned previously, all parties are very keen to
 
participate in 'Chis particular venture, subject to the
 
undertaking that security of their own existing markets
 
would be protected.
 

The concept of supplying bulk material from their
 
plants for producing a label under license s. ms very
 
attractive and for the smaller luau and palusami
 
manufacturer direct marketing assistance into the
 
American market would be greatly appreciated.
 

5. INSTITUTIONAL
 

5.1 Private sector involvement
 

As mentioned in the overview, private sector is
 
presently going through a period of stimulus in Western
 
Samoa, however, the extent as to how far the expansion
 
of the private sector can be made is subject to
 
question.
 

The current size of operations and their current share
 
in the coconut market makes them quite acceptable in
 
the pattern of economic power within Western Samoa.
 
There should be no fear of interference by Government
 
or by institutions if such balance is maintained.
 

5.2 Equity participation by Board's Government Private
 

The Copra Board of Western Samoa is currently going
 
through a review of operations which may not
 
necessarily result in further stability of the
 
industry. The coconut Oil Mill is also in a position
 
of uncertainty because it has been losing money for
 
several years with no real answer to its predicament.
 
The Oil Mill is a separate incorporated company but
 
100% owned by Government. It is not considered
 
feasible that any structural change to the Oil Mill
 
through modernization will have any major effect on its
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performance. The only way the mill could make money

would be to be able to buy copra at a lower moisture
 
content and assume some of the responsibilities of the
 
Copra Board and be able to replace some of the Board's
 
duplicated overhead costs with its 
own.
 

There were moves several years ago for the formation of
 
a composite commodities corporation which would be in 
a
 
position to facilitate development of new products and
 
processes for hiring off to the private sector after
 
development and also for the possible investment in
 
down-stream production. This project, it seems, has
 
been altered by a change in Government back to a number
 
of individual boards with limited powers.
 

It would seem at this point that there would be minimal
 
chance of equity participation by existing bodies;

however, the Government may be interested if a firm
 
proposal were to come forth.
 

Notwithstar ling the fact of uncertainty, it could be
 
said that the management of the Copra Board would be
 
quite receptive to Samoa becoming involved in the
 
venture.
 

5.3 % of GNP and export earnings from coconuts.
 

The coconut sector in 1987 produced exports of 54.7%.
 
For further details on this, see Attachment 4, Annual
 
Report of the Bank of Central Samoa, and Attachment 3,
 
page 40, which is the Central Bank of Samoa's bulletin.
 
Coconut cream, in 1987, accounted for 12% of total
 
exports and in the first 9 months of 
1987-88 this
 
increased to 13%.
 

5.4 Other institutions involved with coconuts
 

As in most Pacific countries, the Ministry of
 
Agriculture has significant input into the coconut
 
industry and also in Western Samoa Westec, the largest

plantation group in 
the country, has significant vested
 
interest. 
For further details on Westec's operations
 
see Appendix I, Vol. 2.
 

5.5 Degree of control on supply, etc.
 

The Copra Board has control over pricing and general

supply of coconuts to the industry.

The coconut oil mill, being the dominant user of copra,

is now buying direct from producers in competition to
 
coconut cream manufacturers. However, shortly there is
 
to be a review of pricing structure for coconuts within
 
the country, and because of the growing dominance of
 
demands for fresh nuts, 
some form of common pricing
 
system may have to be worked out to ensure that all
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sectors of the community are on equal footing without
 
penalty. In the past, the non-copra users and
 
distributors were at a disadvantage because they were
 
excluded from the stabilization scheme.
 

5.6 Competition (multinationals and local firms)
 

Considerable competition exists between the Oil Mill
 
and the users of fresh coconuts. The private sector
 
manufacturers, although competitors amongst themselves,
 
are competitors in an amiable way. lip until recently

markets have been divided between territories and there
 
has been sufficient demand to satisfy the production of
 
each particular factory.
 

With the possible emergence of the Tetrapac machine and
 
related activities, some of the traditional expatriate

Samoan market may be taken over by the new product. If
 
this is the case may exist.
 

6. RAW MATERIALS
 

6.1 Geographical concentration of production
 

Most coconuts grow on the marginal strip of land around
 
the perimeters of the two main islands. The major

concentration of coconuts is on the estates and by

Westec. The main island of Upolu has the most area
 
under coconut, but considerable amounts are used for
 
domestic consumption from that island.
 

For a typical pattern of vegetation and land use
 
showing the range of coconut plantings see Attachment
 
I, Vol. 2, page 189. Also for further details on this
 
point, page 53.
 

6.2 Tonnage available
 

It is estimated that the total production of copra in
 
Western Samoa is around 24,000 metric tons. 
 Of this
 
the majority goes to the coconut oil mill. 
 So far as
 
the project is concerned, if prices were better than
 
what could be paid by the mill, taking into account
 
added value, then a significant proportion of this
 
could be available.
 

6.3 Land ownership
 

The majority of land in Western Samoa is customary

land, owned in the traditional method of tenure. This
 
is a very complex and involved matter, and for this
 
information page 22 cf Attachment I, Vol. 2 and the
 
following few page- give a fair background. In effect,
 
apart from the Westec estate and a few individual farms
 
related to expatriate leases, most property is
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controlled through the matai system. Also see Appendix
 

C-4, page 186, Attachment I, Vol. 2.
 

6.4 Tree use rights
 

Once again, as for the previous question, tree use
 
rights go hand in hand with land ownership and are
 
particularly related to the power of the matai in the
 
matter, but the tree use rights go further than land
 
ownership whereby a producer may not own the land but
 
has a right to harvest the coconuts. Once aqain, see
 
Attachment I, Vol. 2, for further details.
 

6.5 Size of holdings
 

The average size of holdings for coccnut on the island
 
of Upolu is 2.91 hectares, whereas on Savaii 2.67
 
hectares is the average size of coconut plots.
 

6.6 Age
 

See Table 53, page 52, Attachment I, Vol. 2., but in
 
general it could be said that a significant percentage

of the coconut trees in Samoa are old and more than 45
 
years old. Hc'iever, the balance is spread generally

throughout moLt ages. With the latest bonus scheme for
 
the planting of new coconut holdings it is estimated
 
that young tree production should increase dramatically
 
in the short cerm.
 

6.7 Variety
 

The main variety in Samoa is the Samoan Tall, but a
 
hybrid Malaysian dwarf cross glint Rennell Tall has
 
also been established through ar FAO/UNDP hybrid
 
coconut project commenced in 1977. This project has
 
the capacity of producing sufficient nuts to plant

1,200 heccares annually. The recent introduction of
 
the bonus scheme has completely depleted the supply of
 
nuts from this source, indicating that the capacity of
 
the seed garden will be utilized to the full extent in
 
the forthcoming period.
 

6.8 Productivity
 

Productivity is considered to range around 600
 
kilograms per hectare. There are a number of reasons
 
for this low tonnage, some of which include the lack of
 
disciplined planting, and the mixture of old trees with
 
younger trees, significant damage by rats and pigs, and
 
in some cases problems from the rhinoceros beetle, the
 
major pest of coconuts in Western Samoa.
 

6.9 Copra meat or cream yield/nut type
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Full details on this are still waiting to be supplied
 
by the Ministry of Agriculture; however, from the
 
coconut cream industry it would seem that 60% of the
 
pared weight of the coconut kernel could be expected to
 
be extracted for cream.
 

Judging from nut size, data from the Solomon Islands
 

could be used for this evaluation.
 

6.10 Yield and variation within the country
 

Generally speaking, the yield and variation within the
 
country is not as wide as occurs in other Pacific
 
countries. This is mainly due to the fact that Western
 
Samoa consists of two islands in close proximity.
 
Therefore, the geographical dispersity is less.
 

It is interesting to note that the buyers of palm nuts
 
for production in milk extraction are vcry well
 
experienced and reject nuts on the side of the road
 
when they go to pick them up.
 

6.11 Replanting schemes and hybrid development
 

As mentioned previously, a hybrid seed garden has been
 
established and can produce sufficient nuts to replant
 
1,200 hectares per annum. In the last quarter of 1988,
 
the Western Samoan Government introduced a bonus scheme
 
which pays a producer WS$2 per year for 4 years if he
 
plants in the approved method more coconuts, and also
 
by the way of note, he will receive WS$1 per cocoa tree
 
under a similar bonus scheme.
 

This has led to very active interest in the new and
 
replanting of coconuts. In the past most of the
 
production from the hybrid seed garden had gone to
 
Westec for replanting of their estate.
 

6.12 Harvesting methods
 

As in other Pacific countries, most coconuts fall to
 
the ground and are collected by hand.
 

6.13 Frequency
 

Frequency varies but this is similar to other Pacific
 
countries except in those circumstances where close to
 
urban areas pressure on nut supply is critical,
 
resulting in more frequent collection of nuts; however,
 
generally, a monthly to six-weekly cycle could be
 
expected for the production of copra but a more regular
 
collection process for the supply c2 nuts to coconut
 
cream manufacturers.
 

6.14 Labor availability
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There is no shortage of labor in Western Samoa. In
 
fact, many people migrate outside of the country to
 
seek employment in Australia, New Zealand and America.
 

In 1981 a census showed there were some 80,000 odd
 
persons in the 15-60 age group being the potential
 
labor force. For further details on this, see
 
Attachment I, pp. 8-10.
 

6.15 Care and husbandry practices
 

As in all Pacific countries, this varies greatly

depending on the attitude of farmers towards coconuts
 
so far as price is concerned.
 

In times of high price most coconut growing areas are
 
very well maintained to ensure maximum nut recovery.
 

In Samoa, many places where coconuts grow are quite
 
clean because they are grown on all garden land which
 
will not support secondary growth. This is not the
 
same in all cases, for in other areas cattle grazing is
 
a common use for pasture under coconuts, and also
 
significant quantities of cocoa is grown under
 
coconuts, thus providing shade cover and clear ground

for the recovery of nuts. No fertilizers are used on
 
coconuts in Samoa arid in village plots trees are not
 
always planted in proper spacing.
 

6.16 Wastage - not harvested
 

As for other Pacific countries, this figure varies
 
greatly depending upon the price payable for coconuts.
 
It is estimated that between 15 and 16 percent of
 
coconuts are not harvested. It is interesting to note
 
that even though come reports say that the coconuts
 
fall to the ground and are eaten by rats, normally the
 
coconuts are eaten by rats before they fall to the
 
ground so that the rat problem is not so much one from
 
not harvesting the nuts, but is a problem in itself
 
because the rats climb the tree and eat the young green
 
coconut which eventually falls off by itself and looks
 
as though it has been eaten on the ground.
 

6.17 Other losses
 

Samoa does not suffer as much as other Pacific
 
countries from cyclone, but some losses do occur with
 
premature nut-fall from high wind, and there is some
 
problem with losses from the rhinoceros beetle although
 
this is now limited by a control program introduced by
 
the Department of Agriculture.
 

6.18 Domestic
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There is some difference of opinion as to the exact
 
consumption of coconuts by Samoans and farm animals
 
(see Attachment I, p. 53, which indicates that an
 
average of half of one coconut per person a day is
 
consumption, whereas other estimates go as high as 2 or
 
3 coconuts per person per day). Based on experience in
 
other countries and through observation of the food of
 
Samoans, it is estimated that somewhere between these
 
two figures would be more correct, probably around 2
 
coconuts per person per day, resulting in a domestic
 
consumption figure of somewhere around 12,000 to 14,000
 
ton of copra equivalent per year.
 

6.19 Industry, % of total availability
 

Apart from domestic consumption, all coconut products

produced in Western Samoa are available for industry.

The question is which part of the industry will get the
 
supply. As mentioned previously, this depends upon
 
price.
 

6.20 Cost of coconut production
 

See Attachment I, Vol. 2, p. 167, Table 5.26.
 

For further details on actual tarm cost, it is
 
suggested that the example in the Solomons country

profile be used adjusted by labor rat"- (Please note
 
the value of the WS Dollar and the S-±omon Dollar are
 
almost the same.)
 

6.21 Domestic pricing and policies
 

See Attachment I, p. 162, and also Attachment V.
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As mentioned earlier in the report the domestic pricing

policies for all coconut products are to be reviewed in
 
February-March, 1989.
 

6.22 	Controls
 

Controls over pricing at the moment are exercised by

the Copra Board under direct influence from Government
 
(see previous notes on this matter).
 

6.23 	Rural
 

One policy exists for the whole country with some
 
recognition taken for the transport cost from Savaii to
 
Upolu.
 

6.24 	National
 

See above.
 

6.25 	Influence of stabilization schemes (effect of these on
 
sale of non-copra products.
 

As mentioned before, some disparity exists between the
 
manufacturers of copra and the supply of nuts 
to the
 
creaming operations. This point is to be reviewed.
 

7. 	 TYPE OF STABEX CONDITIONS APPLICABLE TO COUNTRY
 

The Treasury Department maintains tight control over STABEX
 
funds to Western Samoa, and in the past STABEX funds have
 
been paid over to the Board by way of grant without
 
requiring repayment, but in 1986 these have been made as
 
advances with 5% interest based on a 10-year repayment. At
 
the moment the Copra Bodrd cannot pay back these advances
 
(see comments on Attachment V, p. 2).
 

8. 	 GOVERNMENT POLICIES PRESENT
 

The present Government policy is to encourage investment
 
throughout the economy in general. 
 Also, the Government
 
policy is at present to privatize all Government or semi-

Government organizations where possible. The Government
 
would be willing to give incentive and support to any new
 
enterprise which could benefit the Western Samoan economy.
 

9. 	 FUTURE POLICIES AND PLANS RE : COCONUT INDUSTRY
 

Subject to the preceding comments on government policy, it
 
would seem that there is some confusion as to how the
 
various statutory bodies and the Oil Mill are to be handled
 
in the future.
 

It is now obvious, and many countries throughout the
 
Pacific have learned from the Western Samoan experience,
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that oil milling is not in itself a viable alternative to
 
the export of copra, per se.
 

It would seem that the Government, in encouraging producers
 
to plant more coconuts, would have to receive greater return
 
from the refining of coconut oil.
 

This may not be the answer and the real benefit may be from
 
the extension of down-stream processing such as coconut
 
cream and other coconut products.
 

10. RULES, REGULATIONS, STANDARDS
 

Rules and regulations existing relate to the production of
 
copra, but very little has been done in relation to coconuts
 
for other purposes. At present legislation is awaiting
 
assent for enactment (see Attachment VI).
 

11. IMPORTS
 

Due to the degree of activity in Western Samoa there are
 
very little imports of other coconut products, if any at
 
all.
 

12. EXPORTS
 

For details on exports see Attachment III, page 40, Table B
5, which summarizes exports in 1987:
 

coconut oil - 8,130 tons 
copra meal - 5,170 tons 
copra - 561 tons 
coconut cream in value of WS$3,900,000 

(tonnage not available)
 

Also see page 53 of the same attachment for movement in
 
indicators and particularly that of coconut cream which
 
shows the most dramatic increase in activity during the
 
period 1983-1987.
 

13. LABOR
 

13.1 Labor construction
 

There are a number of incal construction companies

available; however, some shortages of skilled personnel
 
may be experienced but it is not considered as being

detrimental for the construction of the type of
 
building that would be considered necessary for the
 
project if one were to use Western Samoa 
as a site for
 
further processing.
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13.2 Processing
 

Processing labor is readily available and also certain
 
skills exist in the country for the processing of
 
coconut cream and related products.
 

14. PIONEER INVESTMENT INCENTIVES
 

A fairly good standard exists for pioneer incentives. These
 
can be seen by reviewing the Enterprise Incentive Act, 1974,
 
(Attachment VII).
 

15. OTHER
 

15.1 Susceptibility to natural disasters
 

Western Samoa suffers from cyclones on a fairly
 
infrequent basis, although recently one has passed the
 
country causing considerable damage by flooding, but
 
very little damage to coconut trees.
 

One significant event which does occur in Samoa is the
 
problem associated with volcanic eruption. On the
 
island of Savaii and in certain other places lava flows
 
have occurred which burned out large areas of existing

forest at the time of eruption. It is interesting to
 
note, however, that re-growth of trees in these areas
 
is quite dramatic, and in one instance reforestation of
 
those placcs has taken effect with considerable
 
success.
 

15.2 Disease such as 'cadang cadang'
 

There is no serious disease in Western Samoa and a
 
unique biological control program has been mounted for
 
the eradication or control of the rhinoceros beetle by
 
utilization of neutered male beetles which utilize a
 
virus to render the reproduction cycle of the female
 
beetles ineffect e.
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ANNEX II. CASES ANALYZED: LOCATIONS, PRODUCTS. PACKAGING AND SCALE OF PRODUCTION
 

ANNEX LOCATION PP CDUCT PROCESSING TYPE PACKAGING TYPE CAPACITY
 
2
 

Complete Satellite Central StarAsept TetraPak Cans Plastic Low High
 

Processing Processing (and
 

Satellite Location)
 

a I American Samoa I Coconut Cream I I I X (Tonga) j X I I I X
 

Ib I American Samoa Coconut Cream I X (Cookc Is.) K III X
 

c I Anerican Samoa J Coconut Cream I I X (W. Samoa) I X I I I X 

d Cook Island Coconut Creami X II X x 

Ie I Cook Island Coconut Cream X I x I I x 

tf I Cook Island I Coconut Cream X x I IX 

g Fiji Coconut Cream X (Kiribati) X I I I 

...--
........------.------------------------------------------------------------------------------------------------------------------------------
h I Fiji Coconut Crea nj I I X (Vanuatu) I X I I I X
 

i I FijI I Coconut Cream I I I X (Vanuatu) I I x I I X
 

I 	 J I F ji ; Coconut Cream X I X I I I X 

k i Fiji I Coconut Cream I X I I X I I X 

I I Kiribati I Coconut Cream I X I I I X I 

m I New Caledonia j Cocorut Cream I X X IX 

n I New Caledonia I Coconut Cream X I IX I IX 



-------------------------------------------------------------------------------------------------------------------------------------------------

-----------------------------------------------------------------------------------------------------------------------------------------
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-------------------------------------------------------------------------------------------------------------------------------------------------------------------------
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ANNEX III (continued)
 

ANNEX LOCATION PRODUCT PROCESSING TYPE PACKAGING TYPE CAPACITY
 
2
 

Complete Satellite Central StarAsept TetraPak Cans Plastic Low High
 

Processing Processing (and
 

Satellite Location)
 

o Papua N. G. Coconut Cream X I I X I X
 

p I Papua N. C. Coconut Cream X I I I X I I X
 

q Papua N. G. Coconut Cream X I I I X I X I
 

r I Papua N. G. j Coconut Cream X j I I I IX
 

s Papua N. G. Coconut Cream X I I X I I I X
 

t Papua N. G. j Cuconut Cream X I I I I I I IX
 

u j Solomon Islandsj Coconut Cream I X I I I I I X
 

.....-..-.-.--.....---------------------------------------------------------------------------------------------------------------------
v Solomon IslandsI Coconut Cream X X I I I X
 

w j Solomon Islands1 Coconut Cream X I I I I x
 

x Solomon Islandsl Coconut Cream j X I I I I I I X
 

y Solomon IsIandsI Coconut Cream x I j X I I X
 

z Solomon Islands] Coconut Cream x I I IX I I X
 

aa Solomon Islandsj Skim/Milk/ I X (skim milk X X X
 

I VirginOil ]price of $0.50/t) 

.................................................................................................................................-------



ANNEX III. (continued)
 

ANNEX LOCATION PRODUCT PROCESSING TYPE PACKAGING TYPE CAPACITY2
 
Central StarAsept TetraPak Cans Plastic 
 LowI High


Complete Satel t i e 


Processing Processing (and
 

Satellite Location)
 

ab 	 Solomon Skim Milk/ X (skim I XX j I X
 

---------------------------- --------------------------------------------------------------------------------------------------------------------------------I I I
virgin oil I priceb I I I 	 I
I1I 	 so.5511)lI I I I I I I
 

ac Sotomon j Skim Milk/ I X (skim ]I I X I X II I I X
 
I I irgin oil I price c I I I I I I 1 I
 

I$0.60/ 	) I I I I I I I 
. . . .	 . . . . . . . ..---------------------------------------------------------------------------------------------------------------------------------. 


ad Solomon Skim Milk/ I x (skim I I X j x I I x
 

Virginol pricend I I I I I
0 I 
$I I I I I I I I0.65/1)1 


.........................---------------------------------------------------------------------------------------------------------------------

ae Solomon Skim Milk X(skim I I x x I I I x
 
Virgin oil I priceej I I I I I I I
 

I $0.70/1)1 I 	 I I I I I I 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
 

af Tonga 	 Coconut I I X I I I I I X j X
 

Cream I I I I I I I
 

ag Vanuatu 	 Coconut IX I I I I i I X
 
Cream I 1 I I I I I I I
 

I 	 I I I X X I Xah I Vanuatu ICoconut I XI 

I I'ream I I I 	 I I I I I 

ai Vanuatu ICoc nut C-eam X I I 	 I I I I X x 
................................................................................................................................................
 

aj Vanuatu IFrczer, Flakes I X I I 	 I I I I I I
 
................................................................................................................................................
 

ak Vanuatu IFri!en FIakes I X
 

a I Westeri S nmo a ICoconu. Cream I 	 I I I I I I 

am I estern Samoa lCoconut Cream I I I I I I I 

a n. . . . . . . . . - - --... . m.. C.n u.C.m. . . . . . . . . . - - - - - - - - - - - - - I - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -- - - - - - - - - - - - - - - - -- - - - - - - - - - - - - - - - - - - - - - - - -
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ANNEX a
 
FINISHIK PROCESS. R2PACKIN% OF COCONUT CREAM
 
Ar. Samoa: starksept ba: (Tona satellite). 1.030 lit,
 
Double rhaft. 2-10-89
 

A.AssumDtions
 
I.Psteurmzed frozen crear.(27. fat) processed to 22.5 fat & packaged. 

Price of startina materlal, SikZ (euc. delivery) 
2. Unskilled wace. t/day (w.'fringe benefits. leave) 
4. Electric:ty.S/kw-hr 

5.Buildino cost. S.sc.r. 

6.Yield of final Product, literlter of semiprocessed product 

7. Interest rate,. 

8. Skilled waae. S/day (w/frinae benefits & leave)
9.Capacity use (Yr 1--60% sincle shlft: Yr 2--60T.
 

double shift. Yrs 3-10-- 70. double shift)
 
10. Maintenance costs 

11.Frozen cream reuirement. liters/day

12.Working days per yeaa 

13. Packaging mater1ais forcrea.. S'25 i bac 

14. Dailyproduction. liter. 

15. Depreciation of buildin: 

16. Depreciation of machinery 

17.Depreciation of vehicle 

18. Insurance (Zof eoui pment and builias cost) 

19. Fraction of capatal , Lnveto be loaned 

B. Ecircnent
 
FDA Standard Extra 0 

Storace freeze,s (4week input supply; 403 

Ice crusher and thawing syster 5 

Aseptic processino plan: 

Homocenazer 30 

Asepic tank 

StaraseDt filler (lease rights) 3 

Lab equipment 2 

Generator 

Boiler 5 

Office equipment 2 

Truck scale 0 

Land transport vehicle 

Water treatment plant 5 

CIP 1 


Total 


C. Buildings
 

Sanitary line 150
 
Storage freezer area(4 wk input supply) 1000
 
Administrative 125
 
Powerhouse 100
 
Warehouse 300
 

Total 


A 

1.20
 
23.94
 
0.13
 

403.00
 
2.20
 
0.18
 

55.776
 

0.05
 
15,840.03
 

250.00
 
4.12
 

19.00i
 
0.05
 
0.]0

0.2
 
0.0"
 
0.9
 

360X

480333
 

50.00
 
504.00
 
105.002
 
140.000
 
55.000
 
20.000
 
46.875
 
50.000
 
20.000
 
40.000
 
50.000
 
70.000
 
43.000
 

1.709.875
 

670.000
 

http:15,840.03
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ANNEX a 

Revc..ucs C 2.17'.47C 4.34;.94, >.071,42 5.072.429 5.071.429 5.071.429 5.071.429 S.071,429 5,u71.429from product (WIZ wastage) 5.071.429
7 . 244, 8 9q 

Fe. c-,enuen before taxes (2.485.3r9: (39E.817) (fi.S4, (4.% (594.69b) (584.6) (594.696) (182.066) (182.066) (182.066) (182.066) 0 
Taxes and nnual license fees C; C 0 (1 0 0 0 0 0 0 0 0 
Net :evenuet. after taxes (2.4 .36q '398,817) (0?9.864 (584.696) (584.96) (584.696) (584.o96) 682.066) (182.066) (182.066) (182.066) 0 

Other adjustsntr to cashflows (fin) 
Loan proreeds 2.26.832 2.23E.932 0 
kepayreno of principal 417.366 C 0 447.36- 44?.3:/ 44.'br 441.3b 447.3V6 0 0 0 0 0 
Exclusion of deoreciatic- 2u9.48K C 20'.4& 20-.4: .4 2C:.4 1 20.48 209.4 209.482.4&- 209.48 0 209.488 
Rep lacement costs (vehicle) C 40,000 0 
Salvage value 335.000 335.0= 
Net ca.hflows (financial. 187 interest) (24b.537) (1(d.330' (876.73 822.75 )82L.)75 (822.575) (862.575) 27.42) 27.421 27.421 27.421 335,0( 
Cumulative net cashflows (fin. 18% internst) (248.537) (437.867)(1 2 .20.).4.64 .929)(.617.503)(4.5 6.087)(4.562.666)(4.535.245)(4.2m.245) 

t
Interest (a 12,) 268.42C C C . : 26.42. 25.42? 265.422 268.420 0 0 0
 
Net cashflows (financial. 12.interest) (245.n37 (i89330: o&L3r? i742.55)'r&.3, (65.3655 (728.365) 27.421 27.421 27.421 27.421 335. 0
 
Cumulative -.nt cashflows (fin. 12% interist) 124E.537! (437.867)(1.15.
 

AO]ustmets for econciuc analysis
 
Exclusion of loan proceeds 2.236.83: 0.23:.83L
 
Exclusion of principal C C 44. 44b.3o: 44:.5: 447.36t 447.36; 0 0 0 0 0
 
Excluslon of interest C 2.42. 2A. 422 2.427 26&.42C 265.42 0 0 0 0 0
 
Exclusion of taxes C i C C C C 0 0 0 0 0
 
Net cashflows (economic, w/o financing) (2.4.369 18.33 ' 2n.7K. 2.4>, 2..42 27.4, (12.579) 27.421 27.42 27.421 27,421 335.000
 
Cumulative net carhflows (economic) )2.426.369>2.679.65)(:-.7- .4'-2,.4.u44,2.o4:. o2?2. !.202)(..2:.782(2.6)4.360)(2.576.9 )(2.549.517)(2.;22.096)(2.187.096)
 

At !:sted nut price
 
IRS (financial. 18. interest) (0.31)
 
IRS (financial. 12' interest) (0.29)
 
IRP (economic, (0.lo)
 
NTV (firn. (2.40.891)
18%. r=15)% 

NPV (fin. 2%. r-15,) (2.062.708)
 
hTV (econ. r-15) (.193.468)
 

Extra cost at 20'. higher frozen cream cost 950. r) 0 285.12C 570.24; 665.280 665.28K 665.280 665.280 565.280 665.29) 665.280 565.280 
Net cashflows (fin. ?8%) (950.400) (24E.5372 (474.450)(1.4,?.003)(i.487.-55)(1.487.&85)(1.487.85)((1.527.855) ,637.859) (637.859) (637.859) (637.859) 335.000 
Net cashflows (fin. 12%) (950.400) (24E.537) ;474.450)(1.312.793)(i.353.645)(1.353.645)(i.353.645)(1.393.645) (637.8591 (637.859) (637,859) (637.859) 335.000 
Net cashflows (econ) (950.400)(2.485.369) (474.450) (597.007) (637.859) (637.859) (637.859) (677.859) (637.859) (637.859) (637.859) (637.859) 335.000 
IRR (financial, 18% interest1 (0.66) 
IP (financial. 12. interest) (0.66) 
IRE(economic) (0.66)
NPV (fin. 18%. r-15%) (4.955.325) 
NPV (fin. 12%. r-15%) (4.616.142' 
NPV (econ. r=15%) (4.746.SO2) 

http:2,.4.u44,2.o4
http:2.236.83
http:437.867)(1.15
http:4.34;.94


ANNEX b 

FINISHING PROCESS. REPACKING OF COCONUT CREA)

Am. Samoa; starAsept bag (Cook Is.satellite). 1.000 1/h

Double shift. 2-10-89
 

A. Assumptions
1.Pasteurized frozen cream (27% fat) processed to 22.5. fat & packaged.

2.Price of starting material. S/ko (excl. delivery) 1.36
 
3.Unskilled wage. S/day (w/friroe'benefits, leave) 23.94
 
4.Electricity. S/kw-hr 0.13
 
5.Building cost, S/sq.m. 400.00
 
6.Yield of final product. liter/liter of seminrocessed product 1.20
 
7. Interest rate. . 0.18 
8.Skilled wage. S/day (w/fringe benefits & leave) 55.776
 
9.Capacity use (Yr I--60% single shift: Yr 2--60,%
 

double shift. Yrs 3-10-- 70% double shift)
 
10. Maintenance costs 0.05
 
11.Frozen cream requirement. liters/day 15,840.00
 
12. Working days per year 250.00
 
13. Packaging materials for cream. Sf25 1 bag 4.13
 
14. Daily'production. liters 19.008
 
15. Depreciation of building 0.05
 
16. Depreciation of machinery 0.10
 
17. Depreciation of vehicle 0.2
 
18. Insurance (.of equipment and buildings cost) 0.02
 
19. Fraction of capital investment to be loaned 0.9^
 

B. Elquipment
B DA Standard Extra 


Storaae freezers (4week input supply)

Ice crusher and thawina systec 
Aseptic processing plant
Homobgenizer

Aseptic tank 

Starasept filler 

Lab equipment 

Generator 

Boiler 

Office equipment 

Truck scale 

Land transpart vehicle 

ater treatment plant

CIP 


Total 


C.Buildings
 

Sanitary line 


(lease rights) 


Storage freezer area(4 wk input supply) 

Administrative 

Powerhouse 

Warehouse 


Total 


0 36000,
 

400 480000
 
5 50.00 
5 504.00 

30 105.000
 
1 140.000
 
3 55.000 
2 20.000
 

46.875
 
5 50.000
 
2 20.000 
0 40,000 

50,000

5 70.000 
1 43.000 

459 1.709.875
 

150
 
1000
 
125
 
100
 
300
 

1.675 670.000 

http:15,840.00


ANNEX b 

E.IrE-ta1I-.tjnn 

f'.,tart-up costs. legal fees 

G. TOTAL CAPITAL COSTS 

85.494 

20000 

2.485.369 2.485.369 0 

B. VARIABLE COSTS 

Frozen cream 
Transport of raw materials (SlIO0/FCL) 
Electricity
Packaging materials 
Other supplies and materials 
Transport of product (S2450/FCL)
Stabilizers. disinfectants. etc 
Labor 

Total 

I. FIXED COSTS 

Land rent 
Lease for starasept filler 
Indirect labor 
Administrative expenses 
Night supervisor 
Depreciation
aintenance 
Insurance 
Interest 

TOTAL 

5.385.600 
266.200 
107.131 
784.080 
10.000 

711.480 
10.000 
71.812 

-746.-302 

25,000 
19.200 
21.543 
129.413 

13944 
209.488 
118.994 
23.799 

402.630 

964.010 

Year 0 Year I 

0 2.203.891 

0 25.000 
0 19.200 
0 21.543 
0 129.413 
0 13944 
0 209.488
0 118.994 
0 23.799 
0 C 

0 561.380 

Year 2 

4,407.78, 

25.00-, 
19.200 
21.542 
129.413 

13944 
209.485 
118.994 
23.799 
402.630 

964.010 

Year 3 

S.142.412 

25.000 
19.200 
21.543 
129.413 

13944 
209.485 
118.994 
23.799 
402.630 

964.010 

Year 4 

5.142.412 

25.000 
19.200 
21.543 

129,413 
13944 

209.488 
118.994 
23.799 

402.630 

964.010 

Year 5 

5.142.412 

25.000 
19.200 
21.543 
129.413 

13944 
209.488 
118.994 
23.799 

402.630 

964.010 

Year 6 

5.142.412 

25.000 
19.200 
21.543 

129.413 
13944 

209,488
118.994 
23.799 

402.630 

964.010 

Year 7 

5,142.412 

25.000 
19.200 
21,540 
129 213 

13944 
209.488 
318,994 
23,799 

0 

551.380 

Year 8 

5.142.412 

25.000 
19.200 
21.543 

129.413 
13944 

209.488 
118.994 
23.799 

561.380 

Year 9 

5.142.412 

25.000 
19.200 
21.543 
129.413 

13944 
209.188 
118.994 
23.799 

561.380 

Year 10 

5.142.4U 

25.000 
19,200 
21.543 

129.413 
13944 

209.488 
118.994 
23.799 

561.380 

Year 11 

0 

J.Total annual costs 8.310,312 

Breakeven price of coconut cream 
Sales price 

1.75 
1.54 



ANNEX b
 

Revenues from product (w/l. wastage) 7.24..899 U 2.173.47L: 4.34'.94- E.07l.42 5.07..429 5.071.429 5.071.429 5.071.429 5.071,429 5.071.429 5.071.429
 

Net revenues before taxes (2.485.369 (591.8 1)(1.024.&52)(l.034.992)1.034.992)(i.034.992)(.034.992) (632.362) (632.362) (632.362) (632.362) 0
Taxes and annual license fees 0 0 0 0 G 0 0 0 0 0 0 0Net revenues after taxes (2.48.365; (591.801)(i.024.552)(1.034.992)(1.034.992)(.034.992)(1.034.992) (632.362) (632.362) (632.362) (632.362) 0 

.Zier adjustments to cashflows (fin)
Loan proceeds 2,236.8-2 2.236.832 C
Repayment of principal 447.366 0 0 447.36t 44.3t6 44.366 447.366 447.366 0 0 0 0 0Exclusion of depreciation 209.488 209.48 20u.48" 20.48 209.48 209.488 209.488 209.488 209.488 209.488 209.488 
Replacement costs (vehicle) 
 C 40.000 0
Salvage value 335.000 335.000
Net cashflows (financial. 18% interest) (248.537) (382.3!i1.262.731)(i.272.7)(1.272873(].272.871)(1.312.871) (422.875) (422.875) (422.875) (422.875) 335.000
Cumulative net cashflows (fin. 187 interest) (248.537) (630.951)(]1893.581)(3.16.452
 

Interest (at 12') 268.420 0 0 26E.421 265.42, 268.420 268.420 268.420 0 0 0 0
Net cashflows (financial. 12% interest) (248.537; (382.314)(!.]26.521)( .135.6,:;1(.136.661)(1.138.661)(l.178.66]) (422.875) (422.875) (422.875) (422.875) 335.000

Cumulative net cashflows (fin. 12. interest) (248.537) (63085)(1.75 .373)( .89 .032> 4.03u.94)(5.175.355)(6,354.06)(6.776.89])(7.199.766)(7.622,640)(8.045.515)(7°7]0515)
 

Adjustments for economic analysis

Exclusion of loan proceeds 2.236.832 2.236.832
Exclusion of principal C ' 44,'.36,447.36i 44 *.36E 447.366 447.366 0 0 0 0 0
Exclusion of interest C 261.421 
 265.42 265.42L 266.420 268.420 0 0 0 0 0
Exclusion of taxes C 
 C C 0 0 0 0 0 0Net cashflows (economic. w/o financing) '-.48-.369, (382.314 (41.72: (422.87. (42 .875: (422.875) (462.875) (422.875) (422.875) (422.875) (422.875) 335.000

Cumulative net cashflows (economic) (2.48.369)C'.867.682;(.2K. 47).7C2.292,14.12.167 )(4.549.042)(5.011.9]7)i5.434.792)(5.857.666)(6.280.541)(6.703.416)(6.368.416)
 

At listed nut price

IRR (financial. 18! interest) (0.51)

(RR (financial. 12% interest) (0.57)
IRR (economic) (0.56)
NPV (fin. 18,7. r-157.) (4,131.198) 
NPV (fin. 12Z. i-15%) (3.791.004)
NPV(econ. r-15Z) (3.921.764 

Extra cost at 207.hihe, frozen cream cost 1.077.120 0 323.136 646.272 753.984 753.984 753.984 753.984 753.984 753.9FA 753.984 753.984

Net cashflows (fin. M8. (1,077.120) (248.537) (705.450)(1,909.003)(2.26.855)(2.026.855)(2.026.855)(2.066.855)(1.76.859)(1.76.859)(1.176.859)(1]176.859) 335.000Net cashflows (fin, 12Z (1.077.120) (248.537) (705.450)(].774.793)(1.892.645)(1.892.645)(1.892,645)(1.932.645)(1.176.859)(].]76.859)(].176.859)(1.176,859) 335.000Net cashflows (econ) (1.077.120)(2.485.369) (705.450)(1.059.007)(1.176,859)(1.]7.859)(1.176.859)(.26.59)(1.176.859)(1.1!6.859)(1.176859)(1].76.859) 335.000 
IRR (financial. 18% interest) (0.78)

IRR (financial. 12Z interest) (0.78)

IRR (ecopomic) (0.78)
NPV(fin. 18%. r-15".) (7.025.079:
NPV(fin. 12t. r-1 7) (6.684.896)
NPV(econ. r-15Z) (6.815.656) 

http:2.48.369)C'.867.682;(.2K
http:63085)(1.75
http:E.07l.42
http:4.34'.94


ANNEX c
 

FINISHING PROCESS. REPACKING OF COCONUT CREAM
 
Ai. Samoa; starAsept bag (Western Samoa satellite). 1.000 1/h
Double shift. 2-10-89
 

A.Assumptions

1.Pasteurized frozen cream (27Z fat) processed to 22.5t fat & packaged.
2.Price of starting material. S/kg (excl delivery) 1.18
 
3.Unskilled wage. /day (w/fringe benefits. jeave) 23.94
 
4.Electricity. S/kw-hr 0.13
 
5.Buildino cost. S/sc.m. 400.00
 
6.Yield of final product. liter/liter of semiproceszed product 1.20
 
7.Interest rate ,. 0.18 
8.Skilled wage. S/day (w/fringe benefiLs & leave) 55.776
 
9.Capacity use (Yr I--bO% single shift: Yr 2--60,
 

double shift. Yrs 3-10-- 70% double shift)
 
10. Maintenance costs 0.05
 
11.Frozen cream requirement. liters/day 15.840.00
 
12. Working days per year 250.00
 
13. Packaging materials for crean. S/25 I bag 4.13
 
14. Daily production, liters 19.008
 
15. Depreciation of building 0.05
 
16. Depreciation of machinery 0.1c
 
17. Denreciation of vehicle 0.2
 
18. Insurance (7of eouioeent and buildinas cost' 0.01
 
19. Fraction of capitil investment to be loaned 0.90
 

B.Equipent

FDA Standard Extra 

Storaoe freezers (4week input supply)

Ice crusher and thawing systec

Aseptic processing plant

Hosoenizer 

Aseptic tank 

Starasept filler 

Lab equimrent

Generator 

Boiler 

Office equipment

Truck scale 

Land transport vehicle 

Water treatment plant

CIP 


Total 


C.Buildings
 

Sanitary line 


(lease rights) 


Storage freezer area(4 wk input suprly)

Administrative 

Powerhouse 

Warehouse 


Total 


0 36000 
400 480000 
5 50.000 
5 504.000 
30 105.00v 
1 140.000 
3 55.000 
2 20.000 

46.875 
5 50.000 
2 20.000 
0 40.000 

50.000 
5 70.000 
1 43.000 

459 1.709.875 

150 
1000 
125 
100 
300 

1.675 670.000 

http:15.840.00


ANNEX c 

E.Installation 85.494 

F.Start-up costs. legal fees 

G. TOTAL CAPITAL COSTS 

20030 

2.485.369 2.485.369 0 

H.VARIABLE COSTS 

Frozen cream 
Transport of raw materials S735/FCL)
Electricity
Packaging materials 
Other supplies and materials 
Transport of product (S2450/FCL)
Stab Iizers. disinfectants. etc 
Labor 

Total 

1. FIXED COSTS 

Land rent 
Lease for starasept filler 
Indirect labor 
Administrative expenses 
N1ght supervisor 
Depreciation
Maintenance 
Insurance 
Interest 

TOTAL 

4.672.800 
177.870 
107.131 
784.080 
10.000 

711.480 
10.000 
71.812 

6.5=172 

25.000 
19.200 
21.543 

129.413 
13944 

209.48K 
118.994 
23.799 

402.63C 

964.010 

Year 0 

0 

0 
0 

r 
C 
C 
C 
C 
C 

C 

Yeqr I 

,.963.552 

25.00' 
]9.202
21.54-

129.412 
13944 

209.488 
118.994 
22.799 

561.3K 

Year 2 

2.927.302 

2500 
]'.20C
2:.545 
129.41 

13944 
209.485,
119.99 
22.790 
_402.63: 

964.010 

Year 3 Year 4 

4.561.62' 4.581.621 

2.00 25.003 
i,.20 19.20C 
2:.54, 21.543 
:29.1,1;129.413 

139 13944 
209.48 209.48& 
118.994 11.994 
22.79 22.799 
4:.63 40L.63K 

964.010 964.010 

Year 5 

4.581.621 

25.000 
19.200 
21.543 

129.413 
13944 

209.480 
118.994 
23.799 

402.630 

964,010 

Year 6 

4.581.621 

25.000 
19.200 
21.543 

129.413 
13944 

209.488 
118.994 
23.799 

402.630 

964.010 

Year 7 

4.581.621 

25. 
19.200 
21.543 
129.413 

13944 
2C9.488 
118.994 
23.799 

0 

561.380 

Year 8 

4.581.621 

25.000 
19.200 
21.543 

129.413 
13944 

209.488 
118.994 
23.799 

561.380 

Year 9 

4.5a1.621 

25.000 
19.200 
21.543 
129.413 

13944 
209.488 
118.994 
23,799 

561.380 

Year 10 

4,581.621 

25.000 
19.200 
21.543 
129.413 

13944 
209.488 
118.994 
23.799 

561.380 

J.Total annual costs 7.509.182 

Breakeven price of coconut cream 
Sales price 

1.58 
1.54 



ANNEX c 
Revenues ':; (wl1% wastage) 0 2.173.470 4.346.940 5.071,429 5.071.429 5.071.429 5.071.429 5.071.429 5.071.429 5.071.429 5.071.429.,rcduct 7.244.899 


Net revenues before taxes (2.485.369) (351.462) (544.174) (474.201) (474.201) (474.2(A) (474.201) (71.571) (71.571) (71.571) (71.571) 0
Taxes and annual license fees 0 0 0 0 0 0 0 0 0 0 0 0 0Net revenues after taxes (2.485.369) (351.462) (544.174) (474.201) (474.201) (474.201) (474.201) (71.571) (71.571) (71.571) (71.571) 0
 

Other adjustments to cashflows (fin)

Loan proceeds 2.236.832 2.236.832 0

Repayment of principal 447.366 0 0 447.36t 447.366 447.366 447,366 447.366 0 0 0 0 0Exclusion of depreciation 
 209.488 0 209.486 209.485 209.485 209.488 209.488 209.488 209.488 209.488 209.483 209.488Replacement costs (vehicle) 
 0 40.000 0Salvage value 335.000 
 335.000
Net cashflows (financial. 18% interest) (248.537) (141.975) (782.053) (712.0w, (712.080) (712.080) (752.080) 137.916 137.916 137.916 137.9]6 335,000
Cumulative net cashflows (fin. 187 interest) (248.537) (390512)(1.172.564)(1.884,644)2.596.724)(3.308.804)(4.060884)(3.922.968)(3.7&.52)(3.647.]36)(3.509.22)(3.174.220) 

Interest (at 12Z) 268.420 0 C 268.420 265.42C 268.42, 268.420 268.420 0 0 0 0Net cashflows (financial. 12Z i.terest) (248.537) (141.975) (647.843; (577.870) ('77.870) (577.870) (6)7.870) 137.916 137.9)6 137.916 137.916 335.000Cumulative net cashflows (fin, 12" interest) (248,537) (390.52)(1.038.354)) ].616.224)( .94.095)(2.771.965)(3.389.835)(3.251.99)(3,1]4.003)(2976.086)(2&38.170)(2.503.170) 

Adjustments for economic analysis
Exclusion cf loan proceeds 2.236.832 2.236.832
 
Exclusion of principal 0 C 447.36f 447.36t 447.266 447.366 447.366 0 0 0 0 0
Exclusion of interest 
 0 C 26S.42" 268.42, 26S.420 265.420 268.420 0 0 0 0 0

Exclusion of taxes 
 C 0 C C 0 0 0 0 0 0 0 0
Net cashflows (economic. w/o financing) (2.485.369) (141.975) 67.943 137.91t 137.916 137.916 97.916 137.916 137.916 137.916 137.916 335.000
Cumulative net cazhflows (economic) (2.45.369)(2.627.343)(2.55 .40)(2.4: .484)().282.56S)2.145.652)(2,047.736)(1.909.820)(1.771,903)(1.633.987)(.496.07')(1.161.07])
 

At listed nut price

IRR (financial. 18% interest) (0.23)

18 (financial. 12% interest) (0.21)

IRR (economic) (0.07)

NPV (fin. 18.. r-15%) (1.978.797)

NPV (fin. 12t. r-15%) (1.638.613)

NPV (econ. r-15.) (1.769.374)
 

Extra cost at 20% higher frozen cream cost 934.560 0 280.368 560.736 654.192 654.192 654.192 654.192 654.192 654.192 654,192 654.192

Net cashflows (fin. 18Z) (934.560) (248.537) (422.343)(1.342.789)(1.366.272)(1.366.272)(1.366.272)(1.406.272) (516.276) (516.276) (516.276) (516.276) 335.000
Net cashflows (fin. 12) (934.560) (248.537) (422.343)(1.208.579)(1.232.062)(1.232.062)(1.232.062)(1.272.062) (516.276) (516.276) (516.276) (516.276) 335.000
Net cashflows (econ) (934.560)(2.485,3691 (422.343) (492.793) (516.276) (516.276) (516.276) (556.276) (516.276) (516.276) (516.276) (516.276) 335.000

IRR (financial. 18% interest) (0.62)

IRR (financial. 12% interest) (0.61)
IRR (economic) (0.61)
NPV (fin. 18%. r-15) (4.489.673)
NPV (fin. 12Z. r-15Z) (4.149.490)
HPV (econ. r-15%) (4.280.250) 

http:2.45.369)(2.627.343)(2.55


ANNEX d 

SEWl-PRXESSED COCONUT CREAM.l000 1/hr
Cook Islands (double shift, plastic bags) 
2-10-89 

A. Assumptions Data Yr 0 Yr I Yr 2 Yr 3 Yr 4 Yr 5 Yr 6 Yr 7 Yr 8 Yr 9 Yr 10 Yr 1! 

I.Produt isfrozen crear with fat content of ?7Z 
2. Price of dehusked nuts. S.nut. delivered 
3. Unskil!ed wane. Sidaylw/frinqe benefits, leave)
4. Electricity. S/kwh 
5. Building cost. 5/sg. in 
6. Yield of crear. liters/nut
7. Interest rate. Z 
8. Selling price of parings. S/kg
9. Selling price of low-fat flakes. S/kg
11.Maintenance costs. % of capital equipment
12. Coconuts required per day 
13. Shelling rate. nuts/day
14. Paring rate. nuts/day 
15. Working days per year
16. Packaging materiaNs for cream. S per 5 kg bag
17. Daily produztion. liters/day
18. Depreciation of 'uilding 
19. Depreciation of vehicle 
20. Depreciation of machinery 
21. Insurance. % of equip.ent and buildings cost 
22. Fraction of capital investment loaned 
22. Capacity use (Yr 1--60% single shift: Y-2--607, 

double shift. yrs 3-10 -70Z double shift)
23. Skilled wage. S/day(w/frinqe benefits & leave) 
B.Equipment (duty-free) 

0.10 
11.15 
0.24 

250.00 
0.20 
0.18 
0.13 
0.10 
0.05 

81.218 
750.00 
750.00 
250.00 

0.40 
16.000.00 

0.05 
0.2 
0.10 
0.01 
0.90 

50.00 

Nut opening 
Washing and inspection area 
Grinding/blanching/pressing area 
Flakes dryer 
Screening and packing area 
Pasteurizinq 
.FA Standard Extra 
Holding tank 
Blast freezers 
Storage freezers (4week capacity)
Dryer for paringr
Lab equipment 
Filling system 

38.500 
34.650 
238.000 
420000 
42000 

240.000 
36000 
30.900 
60,000 

420.000 
140.000 
30.000 
30.000 

14 (hp) 
10 
64 
50 
10 
5 
0 
1 
40 

400 
25 
2 
2 

Generator 
Boiler 

46.875 
210.000 5 

Office equipment 
Truck scale 
Payloader 
Land transport vehicle 
Water supply/treatment system 
Waste disposal system
CIP 

TOTAL 

40.000 
40.000 
150000 
50.000 
7).000 
100000 
43,C00 

2,509,025 

2 
0 

5 

I 
636 



ANNEX d 

C. Buildincs 

Nut storaae 
Nut preparat'on area 
Sanitary lint 
Freezer area (4week's output) 
Dryino for par nar 
Dryina for flakes 
Administrative 
Powerhouse 
Warehouse 
Warehouse for dry flakes 

Total buildinq space 962.500 

260 sq. r. 
725 
150 
]250 
200 
39D 
125 
125 
250 
375 

3.850 

D. Installation (1 of equipment) 25.090 

E. Start-up costs. legal fees. etc. 20.000 

F. Total capital costs 3.516.610 3.516.61E 0 0 r 0 0 0 

0. Variable costs 

Coconuts 
Electricity 
Packaginc for frozen crear 
Paikaqirq for flakes 
Packaginq for parings 
Other supplies and iaterials 
Stabilizers. disinfectants. etc. 
Unskilled labor 
Transport of crear (paid by centrall 
Transport of parings 
Transport of flakes 

TOrAL 

2.030.457 
285.004 
320.000 
120.203 
12.676 
20.00: 

633.l4 
C 

15.&13 
45.076 

3.492.44 

C 609.!37 

C, 1.047.733 

1.218.274 

2.095.466 

1.421.32: 

2.444.710 

1.421.32f 

2.444.710 

:.42:,32r. 

2.444.710 

.42.32, 1.421.32' 

2.444.710 2.444.710 

'.421.320 

2.444.710 

1.421.320 

2.444.710 

1,421.320 

2.444.710 

0 

0 

H..Fixed costs 
Land rent 
Indirect labor 
Administrative. managerial, technical labor 
Night supervisor 
Depreciation 
Insurance 
Interest 
Maintenance 
Other 

TOTAL 

45.000 
21.311 

165.160 
12.500 

306.537 
34.715 

569.692 
173,576 
174.622 

1.503.112 

0 
0 
0 
0 
0 
0 
0 
0 
0 
0 

45.000 
21.311 
165.160 
12,500 

306.537 
34.715 

0 
173.576 
174.622 
933.421 

45.000 
21,311 
165.160 
12.500 

306.537 
34.715 
569,692 
173.576 
174.622 

1,503.112 

45.000 
21.311 

165.160 
12.500 

306.537 
34.715 

569.692 
173.576 
174.622 

1,503.112 

45.000 
21.311 
165.160 
12.500 

306.537 
34.715 
5Y9.692 
173.;76 
174.622 

1.503.112 

45.000 
21.311 
165.160 
12.500 

306.537 
34.715 

569,692 
173.576 
174.622 

1.503.112 

45.000 
21.311 
165.160 
12.500 

306.537 
34.715 

569.692 
173.576 
174.622 

1.503.112 

45.000 
21.311 
165.160 
12.500 

306.537 
34.715 

0 
173.576 
174.622 
933.421 

45.000 
21.311 
165.160 
12.500 

306.537 
34.715 

0 
173.576 
174.622 
933.421 

45.000 
21.311 

165.163 
12.500 

306.537 
34.715 

0 
173.576 
174.622 
933.421 

45.000 
21.311 
165.160 
12.500 

306.537 
34,715 

0 
173.576 
174.622 
933.421 

0 
0 
0 
0 
0 
0 
0 

0 

I.Total annual costs 4.995.555 

J. Sales of byproducts 

Dried parings 70.213 
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1 
2 ANNEX e 
3 

PROCESSED COCOwUT (1000 LITERS/BR)4 COMPLETELY CREAM 
5 Cook Islands (double shift. starAsept) 
6 2-10-89
 
7 
8 A.Assumptions

9 1.Product with fat content of 22.5%. 

19 2.Price of dehusked nuts. S/nut

11 3.Unskilled wage. S/day(w/fringe benefits, leave)

12 4.Electricity. Slkw-hr 

13 5.Building cost. S/sq.m.

14 6.Yield of cream, liters/nut 

15 7.Interest rates, Z 

16 8.Selling price of parings. S/kg 

17 9.Selling price of low-fat flakes. S/kg 

19 11.Maintenance costs 

20 12. Raw material requirement. nuts per day (two shifts) 

21 ]3. Shellng rate. nuts/day
22 14. Paring rate. nuts/day 

23 15. Working days per year 

24 16. Packaging materiais. 25-1 starAsept 

25 17. Daily production. liters/day (twu shifts) 

26 18. Depreciation of building

27 19. Depreciation of machinery 


20. Depreciation of vehicle 

28 21.Insurance. t of equipment and buildings cost 

29 22. Fraction of capital investment loaned 


23. Capacity use (?r l--O% single shift: Yr 2--60'
 
double shift. Yrs 3-10--70% doubie shift)
 

24. Skilled wage. S/day(w/ fringe benefits & leave) 


30 B.Equipment

31 Nut opening 14 hp 

32 Washing and inspection area 10 

33 Grinding/blanching/pressing 64 


Flakes dryer 50 

Screening and packing area 10 


34 Pasteurizing 5 

35 FDA Standard extra 0 

36 Aseptic processing plant 5 

37 'ooqenizer 30 

38 Aseptic tank 1 

39 Star/sept lease rights 3 


LLb equipment 2 

40 Dryer for parings 25 
43 Generator 

44 Boiler 5 

45 Office equipment 2 

46 Truck scale 0 


Payloader

47 Land transport vehicle 

48 Water treatment plant 5 


Waste disposal system 

49 CIP 1 

50
 
51 Total equipment cost 


~52
 

DATA YR 0 YR I YR 2 YR 3 YR 4 YR 5 YR 6 YR 7 YR 8 YR 9 YR 10 YR 11
 

0.10
 
10.15
 
0.24
 

250.00
 
0.24
 
0.18
 
0.13
 
0.10
 
0.05
 

67.797
 
750.00
750.00
 
250.00
 

4.13
 
16.000.00
 

0.05
 
0.10
 
0.2
 
0.01
 
0.90
 

50.00
 

38.500
 
34,650
 
238.000
 
550000
 
42000
 

240.000
 
36.000
 
504,000
 
105,000
 
140.000
 
55.000
 
50000
 

140.000
 
46.875
 

210.000
 
40.000
 
40.000
 
150oo
 
50.000
 
70.000
 
100000
 
43.000
 

2.923.025 

http:16.000.00


52 
53 

ANNEX e 
C.Buildinos 

54
55 
56 
57 
58 
59 
61 
62 

Nut storace 
Nut preparation area 
Sanitary line 
Drying lor parings
Drying for flakes 
Administrative
Powerhouse 

260 
725 
150 
200 
390 
125 

63 Warehouse 250 
64 
65 

Warehouse for dry flakes 375
2.600 650.000 

67 
6869 

D.Start-up costs, legal fees 
E. Installation 

20.000 

7071 
72 
73 

F.TOTAL CAPITAL COSTS 
292,303 

3.885.328 3,885.328 

74 C.Variable Cozts 
7576 
77 
78 

Coconuts
Electricitv 
Packaging iaterials for cream 

1694.915 
660.800 

79 
80 
81 

Packaaing for flakes 
Packaging for parings
Other supplies'and materials 
Stabilizers. disinfectants. etc 
Unskilled labor 
Transport of cream (S3400/FCL)
Transport of parinas
Transbort of flake 

160.809 
100.339 
10.576 
20.000 
20.000 

542.38 
822.800 
13.220 

8283 Total variable costs 
37,627 

848Ttlvral ot 
85 D.Fixed costs 
89 Indirect labor90 Administrative expenses

Night supervisor 
91 Depreciatson
92 Maintenance 
93 Other 
93 Other
95 Interest 

96 
9797 

99100 E.Total annual costs
101 

4.02s.631 

30.000 
21.311 
165.160 
12.500 

329.803 
194.266 
201.332 
35,730 

629.423 

1. 19.524 

5.646.356 

C 

0 
0 
0 
0 
0 
0 
0 
0 

0 

0 

1.207.989 

30.000 
21.311 
165.160 
12.500 

329.803 
194.266 
201.332 
35.730 

0 

990.101 

2.4i5.97 

30.000 
21.311 

165.160 
12.500 

32,.803
194.266 
201.332 
35.730 

629.423 

1.619.524 

2.812.642' 2.818.642 

60.000 60.000 
21.311 21.311 
165.160 165.160 
12.500 12.500 

329.803 329.803 
194.266 '94.266 
201.332 2)1.332
35.730 Z5.730 

629.423 629.423 

1.649.524 1,649.524 

2.818.642 

60.000 
21.311 
165.160 
12.500 

329.803 
194.266 
201.332 
35.730 

629.423 

1.649.524 

2.818.642 

60.000 
21.311 

165.160 
12.500 

329.803 
194.266 
201.332 
35.730 

629.423 

1.649.524 

2.818.642 

(0.000
21.311 
165.160 
12.500 

329.8C3 
194.266 
201.332 
35.730 

0 

1.020.101 

2.818.642 

50.000 
21.311 
16b.160 
12.500 

329.803 
194.266 
201,332 
35.730 

0 
1.020.101 

2.818.642 

60.000 
21.311 
165.160 
12.500 

329.803 
194.266 
201,332 
35.730 

0 

1.020.101 

2.818.642 

60.000 
21.311 

165.160 
12.500 

329.803 
194.266 
201.332 
35.730 

0 

1.020.10 

0 

0 

102103 
104 

107 
108108 

F.Sales of byproducts
Dried paring 

coconut flakes 

1.763 

5.017 

kg/day 58.610 

125.42411,ed184,034 

0 

00 

17.583 

37.62755.210 

35.166 

75.254110,420 

41.027 

87.797128,824 

37.296 

107.855128.824 

37.296 

107.855128.824 

37.296 

107.855128.824 

37.296 

107.855128.824 

37.296 

107.855228.824 

37.296 

107.855128.824 

37.296 

107.855]28.8240 



108 
109 ANNEX e 
110 G.Breakeven price of coconut creas
Ili Sales price
i12
1143 Revenues fromproduct (w,'1%wastane) 

i15 Net revenues before taxes 
Taxes and annual license fees 
Net revenues after taxes 

1.37 
1.54 

6.098.400 0 1.829.520 3.659.040 

(3.885.328) (313,3601 (266.0431
62.824 0 18.847 37.695 

(3.885.328) (332.208,1(300.7371 

4.266.8K, 4.268.880 4.268.80 4.268.880 4.268.880 

(70.462, (70.462) (70.462) (70.462) 558.961 
42.977 43.977 43.977 43,977 43.977 

(:]4.440 (114.440) (114.440) (114.440) 514.984 

4,268.880 

558,961 
43.977 

514.984 

4.268.880 

558.961 
43.977 

514.984 

4,268.880 

558.961 
43.977 

514.984 

0 

0 
0 
0 

Other adjusteents to cashflows (fin)
I-oanproceedsRepayment of principal
Exclusion of depreciation 
Replacement cosis (veh:!o'
Salvage value 
Net cashflows (financial. 18% interest rate) 
Cumulative net cashflowz (fin. 18% interest rate)
Interest at12, 

Net cashfiows (fin. 12% interest)Cumulative net cashflows (fin. 12, int) 

3.496.795
699.359 
329.803 
40.000 
325.000 

439,615 

3.96.79S
0 
0 

(3M8.533) 

(388.533) 
0 

(38.533)(388.533) 

C 6".93 69.5 69' .35 699,359 0 0 0329.8K 329.800 32.807 329.803 329.803 329.803 329.803 329.803 329.803 
40.000 

(2.405> (67-.29-- (42.99t; (4K.996) 42996) (523.996: 844.786 844.786 844,786 
(390.938)(2.064,232)( 54'.22 .03.'24).16.220)(3.040,216)(..95.43)(1.350.643) (505.857)

r' 419.625 419.6 419.6H1 41J.615 419.615 0 0 0 
(2.405 1463.456) (274.]&0, (274.88 1274.18) (314.188) &14.786 814.786 844.786(390.939: (84.424 .I 3:1 14C0.&7:((<.7.989)(1.992.:77)11.146.391) (301.605) 543.181 

0 
329.803 

844,786 

338,929 
0 

844,7861.387.967 

0 

325,000 
325.000 

663.929 
0 

325.0001.712.967 
Adjustments for economic analysisExclusion of principal
Exclusion of interest 
Exclusion of taxes
Exclusion of loan proceeds
Net cashflows (econ. w/o financinoi)
Cumulative net cashflows (econ. w/o financing) 

699.359 C C 6Q9.3.C 
419.615 .62.824 C 18.847 37.tA.96,7953.496.7K5... 

(3.95.32 59. 
(3.88-532811.8s.ss5::o.27.7 

b9.359 
6 
4--.97' 
... 

8K440- .7-- &K.76-' 
2('.28,94;.399.:76 

699. 359 699.359 
4(.61.. 49.615 

.977 42.977 

.. 
88.7r 848.763 
(509.423 339.350 

43.977 

888.763 
(.228.11 

43.977 

888.763 
2.116.876 

43.977 

888.763 
3.005.639 

43.977 

888.763 
3.894.402 

0 

325.000 
4.219.402 

188(financial. 18. interest)
IRR (financial. 12, interest)
IRR (economic. w/o financing)
KV(fir.. 18t. r-15%)
NV(fnn. 12..r=157) 
NTV(econ. r=15) 

0.04 
0.11 
0.13 

(738.520' 
(206.718 
(42.343) 

Extra nut cost at a hinher unit price (SO.13/nut)
Net cashflows (fin. 18.)
Net cashflows (fin. 12,) 

Net cashfows ( . w,u fin)IRR (fin, 18t), high nut price (0.18) 

IRR (fin. 12%). high nut Price (0.14)
IRR (econ. w/o fin). high nut price 0.01
NPV(fin. 18%. r-15%) (2.365.834)
NPV(fin. 12%.r-15%) (1,834.032)NPV(econ. r-15%) (1.869.657) 

508.475 0 
1388.533) 
(388.533) 

(3.885.328) 

(52.542
(154.948) 
(154.94P, 

(136.-10) 

305.0K 
(978.379) 
1768.571) 

388.09S 

355.932 
(839,928) 
(630.120) 

532.831 

465.738 
(949.734; 
(739,926) 

423.025 

465.738 
(949.734) 
(739.926) 

423.025 

465.738 
(989.734) 
(779.926) 

383.025 

465.738 
379.048 
379.048 

423.025 

465.738 
379.048 
379.048 

423.025 

465.738 
379.048 
379.048 

423.025 

465.738 
379.048 
379.048 

423.0253, 5 

325.000 
325.000 

325.00035.0 



2 ANNEX f
 
3

4 COMPLETELY CCONUT CREAMPROCESSED (1000 LITERS/1,)
5 Cook Islands (doubtetrapak)
 
6 2-10-89
 
7

8 A. Assuntions 
9 1.Product with fat content of 22.5%.
 

19 2.Price of dehusked nuts. S/nut

Il 3.Unskilled wage. S/day(w/fringe benefits, leave)

12 4.Electricity. S/lw-hr

13 5.Buildina cost. S/sq..

14 6.Yield c!crean. litersnut 

15 7.Interest rates. ' 

16 8.Selling price of parings. S/kg

17 9.Selling price of low-fat fiakes, S!kg

19 11.Maintenance costs 

20 12. Raw material requirement, nuts per day (two shifts)

21 13. Shelling rate, nuts/day

22 14. Paring rate. nuts/day

23 15. Working days per year

24 ]6.Packaging materials. 250 mltetrapak

25 17.Daily production. liters/day (two shifts)

Zf 18. DeDrecliation of building

27 19. Depreciation of machine'y


20. Depreciation of vehicle 

26 2].Insurance. of equipment and buildings cost 

29 22. Fraction of capital investment loaned' 


23. Capacity use (Yr 1--'0% single shift; Yr 2--60%
 
double shift, Yrs 3-10--70% double shift)


24. Skilled wage. S/day(w/ fringe benefits & leave) 


30 E.Equipment

3! Nut openino 14 hp

32 Washing an- insPec-2on area 10 

33 Grindinablanchlng/pressinc 64 


Flakes dryer 50 

Screening and packing area ]0


34 Pasteurizing 5 

35 FDA Standard extra 0 

36 Aseptic processing plant 5 

37 BoDOgenizer 30 

38 AseptIc tank 1 

39 Aseptic filling systgm (tetrapak 2 


Lab equiptent 2 

40 Dryer for parings 25 

43 Generator 

44 Boiler 5 

45 Office equipment 2 

46 Truck scale 0 


Payloader

47 Land transport vehicle 

48 Water treatment plant 5 


Waste disposal system

49 CIP 1 

50
 
51 Total equipment cost -3.373.025
 
52
 

DATA 
 YR 0 YR I YR 2 YR 3 YR 4 YR 5 YR 6 YR 7 YR 8 YR 9 YR 10 YR 11
 

0.10
 
10.15
 
0.24
 

250.00
 
0.24
 
0.18
 
0.13
 
0.10
 
0.05
 

67.797
 
750.00
 
750.00
 
250.00
 
0.14
 

16,000.00
 
0.05
 
0.10
 
0.2
 
0.01
 
0.90
 

50.00
 

38.500
 
34.650
 

238.000
 
420000
 
42000
 

240.000
 
36.000
 

504.000
 
105.000
 
140.000
 
635.000
 

50000
 
140.000
 
46,875
 

210.000
 
40.000
 
40.000
 
150000
 
50.000
 
70.00C
 
100000
 
43.000
 

http:16,000.00


52 ANNEX f 
53 C. Buildings 
54 
55 
56 
57 

Nut storage 
Nut preparation area 
Sanitary line 

260 
725 
10 

58 
59 
61 

Drying for "arings 
Drying for flakes 
Administrative 

200 
390 
125 

62 Powerhouse 125 
63 Warehouse 250 
64 
65 

Warehouse for dry flaxes 375 
2.600 650.000 

66 
67 D. Start-up costs, legal fees 20.000 
68 
69 E. Inatallation 337,303 
70 
71 F .JTAL CAPITAL COSTS 4.380.328 4.380.328 
72 
73 
74 C. Variable Costs 
75 
76 Coconuts 1.694.915 
77 
78 

Electricity 
Packaging materials for cream 

103.518 
2.240.000 

Packaging for flakes 100.339 

79 
80 
8i 

Packaqing for parings 
Other supplies and materials 
Stabilizers. disinfectants. etc 
Unskilled labor 

10.576 
20.000 
20.000 
542.388 

82 

Transport of cream (S3400!FCL)
Transport of parings
Transport of flakes 

822.800 
13.220 
37.627 

8. T~tal variable costs 6393 G 7.68'..61: 3.363.23C 3.923.76E ,.923.76 3.923.76, 3.923.768 3.923.768 3.923.768 3.923.768 3.923.768 
84 
85 U. Fixed costs 
86R7 
89 
90 

91 
92 
93 
94 
95 
96
97 
98 

Land rent 
Indirect labor 
Administrative expenses 
Night supervisor 
Depreziation
maintenance 
Other 
Insurance 
Interest 

Total 

30.000 
21.311 
165.160 
12.500 

374.803 
219.016 
280.269 
40.230 

709.613 

1.M2.902 

0 
0 
0 
0 
0 
0 
0 
0 
0 

0 

30.000 30.000 
21.311 21.311 
165.160 165.160 
12.500 12.500 
374.803 374.803 
219.016 219.016 
280.269 280.269 
40.2,30 40.230 

0 709.613 

1.143.289 1.852.902 

60.000 
21.311 
165.160 
12.500 

374.803 
219.016 
280.269 
40.230 
709.613 

1.882.902 

60.000 
21,311 
165.160 
12.500 

374.803 
219.016 
280.269 
40.230 
709.613 

1.882.902 

60.000 
21.311 
165.160 
12.500 
374.803 
219.016 
280.269 
40.230 

709.613 

1.882.902 

60.000 
21.311 
165,160 
12.500 
374.803 
219.016 
280.269 
40.230 

709.613 

1.882.902 

6n,uOO 
21.311 
165.160 
12.500 
374.803 
219.016 
280.269 
40.230 

0 

1.173.289 

60.000 
21.311 
165.160 
12.500 

374.803 
219.016 
280.269 
40.230 

0 

1.173.289 

60.000 
21.311 
165.160 
12.500 
374.803 
219.016 
280.269 
40.230 

0 

1.173.289 

60.000 
21.311 
165.160 

374.803 
219.016 
280.269 
40.230 

0 0 

0 

99 
100 E. Total annual costs 7.458.285 
101 
102 
103
104 
106 
107 

5.]108 

F. Sales of byproducts 

Dried paring
Low-fat coconut flakes 

1.763 
5.01" 

kg/day 58.610 
125.424 

184.034 

0 
0 

0 

17.583 
37.627 

55.210 

35.15 
75.254 

110.420 

41.027 
87.797 

128.824 

37.296 
107.855 

128.824 

37.296 
107855 

128.824 

37.296 

128.824 

37.296 
107.885 

128.824 

37.29b 
107.855 

128.824 

37.296 
107.855 

128.824 

37.296 
107.855 

128.824 0 



108 
109 
1!0 
111 
112
113 
1141]5 

ANNEX f 
G.Breakeven price of coconut cream 
Sales price 

Revenues from product (w/]Z wastage) 

Net revenues before taxes 
Taxes and annual license fees 
Net revenues after taxes 

1.82 
1.98 

7.840.800 

80.248 

0 2.352.240 4.704.480 5.48.560 5.48-.560 5.488.560 5,488.560 5.488.560 

(4.380.328) (417. 1) (401.231) (189.286) (189.286) (189.286) (189.286) 520.327 
0 24 075 48.149 56.174 56.174 56.174 56.174 56.174 

(4.380.328) (441.528) (449.380) (245.460) (245.460) (245.460) (245.460) 464.153 

5.488.560 5.488.560 

520.327 520.327 
56.174 56.174 
464.153 464.153 

5.488.560 

520.327 
56.17t 

464.153 

0 

0 
0 
0 

Other adjusteents to cashflows (fin)
Loan proceeds 
RepayEent of principal
Exclusion of depreciation 
Replacerent costs (vehicle)
Salvage value 
Net cashflows (financial. 18Z interest rate)
Cumulative net cashflows (fin. 18% interest rate) 

Interest at 12% 
Net cashflows (fin. 12% interest)
Cumulative net cashflows (fin. 12Z int) 

3.942.295 
788.459 
374.803 
40.000 

325.000 

473.075 

3.942.295 
0 
0 

(438.033)
(438.033) 

0 
(438.033)
(438.033) 

0 785.459 78M.45- 788.459 78.459 788.459 0 0 0 0374.803 374.8C2 74.&> 374.8.K 374.803 374.803 374.803 374.803 374.803 374.803 
40.000 

(66.726) (863.037) (659.1)7) (659.17) (659.!17) (699.117) 838.955 838.955 838.955 838,955
(504.758)(1.367.795)(2.026.912)(2.686.C29)13.345.145)(4.044,262)(3.205.307)(2.366,351)(1.527,396) (688.440) 

0 473.075 473.07- 473.075 473.075 473.075 0 0 0 0
(61.726) (626.499: (422.579; (422.579) (422.579) (462.579) 838.955 835.955 838.955 838.955
(504.758)().l3i.259)(2.553.37)( .976.4]5)(2.39994)2.8 .573)(2.22.68)(l.983663) (344.707) 494.248 

0 

325.000 
325.000 
(363.440) 

0 
325.000 
819.248 

Ad]ustments for economic analysis
Exclusion of principal 
Exclusiun of interest 
Exclusion of taxes 
Exclusion of loan proceeds
Net cashflows (econ. w/o financing)
Cumulative net cashflows (econ. w/o financing) 

788.459 
473.075 
80.248 

3.942.295 

0 0 788.45 786.459 
0 0 473.075 473.07
0 24.075 48.14, 5t.74 

3.942.295 
(4.380.328) (42.6511 65&.18t 895.129 
(4.380.328)4.42297912739794)(.844.6 

78.45L 788.459 
472.075 473.075
5 .174 5.74 

895.129 895.129 
.5 )(i.054.407) 

78.459 
473.075
55.74 

855.129 
(199.278) 

56.174 

895.129 
695.85] 

56.174 

895,129 
1.590.981 

56.174 

895.129 
2.486.110 

56.174 

895.129 
3.381.239 

0 

325.000 
3.706.239 

IRR (financial. 18% interest)
18R(financial. 12. interest)
IRR (econonic. w/o financing) 
NPV(fin. 181.,r15',)
NPV(fin. 12'.r-15%)
NPV(econ. r-151) 

(0.02)
0.05 
0.11 

(690.397)
(705.252) 

Extra nut cost at ahiher unit price (SO.13/nut)
Net cashflows (fin. 18.)
Net cashflows (fin. 12%)
Net cashflows (econ. wo fin) 
IRR (fin. 18%). high nut price (0.21)
188 (fin. 12%). high nut price (0.18)
IR (econ. w/o fin). high nut price (0.01)
NfV(fin. 18%. r15Z) 
NPV(fin. 12Z.r-15%)
NPV(econ. r-15%) 

508.475 0 
(438.033)
(438.033)

(4.380.328) 

152.542 305.085 355.932 465.738 465.738 465.738
(219.268)(1.168.122)(1.015.049)(l.124.855)(1.124.855)(1.164.855)
(219.268) (931.584) (778.511) (888.317) (888.317) (928.317)
(195.193) 378.099 539.197 429.391 429.391 389.391 

465.738 
373.217 
373.217 
429.391 

465.738 
373.217 
373.217 
429.391 

465.738 
373.217 
373.217 
429.391 

465.738 
373.217 
373.217 
429.391 

325.000 
325.000 
325.000 



ANNEX g
 

FINISHING PCCESE. REPACKING OF COCONUT CREAM
 
F1i : starAsept bag (Kiribat: satellite). 1.000 1/h
 
Double shift. 2-10-89
 

A.Assumptions
 
-.Pasteurized frozen cream (27% fat) processed to 22.5t fat & packaged.
 
2. Price of starting material. S/ka (excl. delivery) 1.24
 
3.Unskilled wage, S/day (w/fringe benefits, leave) 5.18
 
4.Electricity. S/kw-hr 0.17
 
5.Buildlnh cost, S/so.m. 250.00
 
6.Yield of final product. liter/liter of semiprocmssed product 1.20
 
7.Interest rate. t 0.18
 
8.Skilled wage. S/day (w/fringe benefits & leave) 18
 
9.Capacity use (Yr 1--60',single shift; Yr 2--40Z
 

double shift. Yrs 3-10-- 70. double shift)

10. Maintenance costs 0.05
 
11.Frozen cream requirement. liters/day 15,840.00
 
12. Working days per year 250.00
 
13. Packaging materials for cream. S/25 I bag 4.13
 
14. Daily production. liters 19.006
 
15. DeDreciation of building 0.05
 
16. Depreciation of machinery 0.10
 
17. Depreciation of vehicle 0.2
 
18. Insurance ( of equipment and Luildinas cost) 0.Oi
 
19. Fraction of capitil investment to be loaned 0.91
 

B.EuLipment

FDA Standard Extra 

Storage freezers (4week input supply) 

Ice crus:.r and thawing syster.

Aseptic processing plant 

Homooenizer 

Aseptic tank 

StarAsept filler 

Lab equipment

Generator 

Boiler 

Office equipment

Truck scale 

Land transport vehicle 

Water treatment plant 

CIP 

Total 


C.Buildings
 

Sanitary line 


(lease rights) 


Storage freezer area(4 wk input supply)

Administrative 

Powerhouse 

Warehouse 


Total 


0 3600:
 
400 48000
 
5 50.00'
 
5 504.00,
 

30 105.00^
 
1 140.000
 
3 55.000 
2 20.000
 

46.875
 
5 50.000
 
2 20.000
 
0 40.000
 

53.000
 
5 70.000
 
1 43.000 

4T9 1.709.875
 

150
 
1000
 
125
 
100
 
300 

1.67t" 418.750 

http:15,840.00
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ANNEX h 

FINISHING PROCESS, REPACKING OF COCONT CREAY 
Fili: starAsept bag (Vanuatu satellite), 1.000 I/h

Double shift.'2-]O-89
 

A.Assu.ptions

1.Pasteurized frozen cream (27% fat) Processed to 22.5% fat & packaged.
2.Price of startina material. S/kg (excl. delivery)

3.Unskilled waae. t/day (w/fringe benefits. leave

4.Electricity.I S/k-hr

5.Buildunq cost. S/sa.r.

6.Yield of final product. liter/liL': of seriprocessed product

7.Interest rate. .
8.Skilled wage. S/day (w/fringe benefits & leave)

9.Capacity use (Yr l--60]
sinole shift- Yr 2--60%
 

double shift. Yrs 3-10-- 70. double shift)

10. Maintenance costs 

11.Frozen cream reodiremen.t liters/da:

12. Workino day: pei year

13. Packaging materlais for creac. S/25 1 bag

14. Daily producticz. liters 

15. Depreciation of building

16. Depreciation of machineby

17.Depreciation of vehicle 

18. Insurance (Cof ecuioDent and buildinos cost)

19. Fraction of capital investment to be loaned 


B.Eguipment

FDA Stanoard Extra 
 0

Storage freezers (4week input supply) 400

Ice crusher and thawina syster 
 c

Aseptic Processing plait5

Homoqenizer 
 3C

Aseptic tank. 

Starasept filler (lease rights) 

1 
j


Lab equipment 
 2

Generator 

Boiler 5

Office equipment 2

Truck scale 
 0

Land transport vehicle 

Water treatment plant 5

CIP 
 1 


Total 
 4N9 


C.Buildings
 

Sanitary line 
 150
Storage freezer area(4 wk input supply) 1000

.Administrative 
 125

Powerhouse 
 100

Warehouse 
 300
 

Total 
 1.67 

1.20
 
5.18
 
0.17
 

250.00
 
1.20
 
0.18
 
18
 

0.05
 
15.840.M6
 

250.00
 
4.13
 

19.008
 
0.05
 
0.10
 
0.2
 
0.01
 
0.92
 

36002
 
480032
 
50.002
 
504.002
 
105.00^
 
140.00"
 
55.000 
20.000
 
46.875
 
50.000
 
20.000
 
40.000
 
50.000
 
70.000
 
43.000
 

1.709.875
 

418,750 

http:15.840.M6
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ANNEX i
 

FINIEHING PROCESS. REPACKING OF COCONT CREAM
 
Fi i;tetrapak (Vanuatu satellite). 1000 1/h. double shift
 
2-10-89
 

A.Assumotions
 
1.?asteurized frozen cream (27t fat) processed to 22.5% fat & packaged.
 
2.Price of starting material. Sikg (excl. delivery) 
3.Unskilled wane. /day (w/franoe tenefitz. leave) 

4.Eiectricity.'S/kw-hr

5.Bu!ldin cost. Sisq...
6.Yield of final Erocuct. liter/liter of seraprocessed product 
7.Interest rate. Z 

8.Skilled wage. S/day (w/froce benefits & leave) 

9.Capocity use (Yr (--60,. sln6le shift: Yr 2--60, 

double shift. Yrs 3-10-- 70% double shift) 
10. Maintenance costs 

11. Frozen cream requrement. liters/day 

12. Working days per year

13. Packaging materials for cream. S/250 mltetrapak 
14. Daily production. liters 

lb.Denreciation of building 

16. Depreciation of machinery

17. Depreciation of vehacle 

18. Insurance of eqaipient and buildinos cost) 

19. Fraction of capital investment to be loaned 


B.Ecruipment

FDA Standard Extra 0 

Storage freezers (4week input supply: 400 

ice crusher and thawing system 5 

Aseptic processing plant 5 

Boroqenizer 30 

Aseptic tank 1 

Tetrapak filler (lease rights) 2 

Lab equipment 2 

Generator 

Boiler 5 

Office equiptient 2 

Truck scale 0 

La Itransport vehicle 

Water treatment plant 5 

CIP 1 


Total 52.289.875
 

C.Buildings
 

Sanitary line 150
 
Storage freezer area(4 wk input supply) 11)00
 
Administrative 125
 
Powerhouse ]00
 
Warehouse 300
 

.. Total -17MF 

1.8
 
5.18
 
0.17
 

250.00
 
1.20
 
0.18
 
18
 

0.05
 
15,840.00 

250.00
 
0.14
 

19.008
 
0.05
 
0.10
 
0.2
 
0.01
 
0.90
 

3600'
480000 
50.000 
504.000
 
105.000
 
140.000
 
635,000
 
20.000
 
46.875
 
50.000
 
20.000
 
40.000
 
50.000
 
70.000
 
43.000
 

f175
 

http:15,840.00


ANNEX i 
E.Installation 114.494 
F.Start-up costs, legal fees 20000 

G. TTAL CAP:TAL COSTS 2.843.119 2.843.119 0 
FINISHING PROCESS,REPACKIG OF COCONhTCREAM 

H.VARIABLE C07 
2-10-89 
Frozen cream 

Transport oi raw materials (S1.750/t) 
4.672.800 
423.500 

Electricity
Fackaqing eaterials 
Other supplies and materials 
Transcort of produ-t (23300/FCL)
Stabilizers. aKsinfectants, etcL I n 

145.380
2.661.120 

10.000 
953.320 
10.00015.540 Year 0 Year 1 Year 2 Year 3 Year 4 Year 5 Year 6 Year 7 Year 8 Year 9 Year 10 Year 11 

7. Interest rate. Z 
Total (r70ig si9.Capacit uze (Yr I--60'/single shift: Yr 2--60Z 
I. FIXED COSTS 

550 
87tu 

Ya erI 

C 2.666.99E 
Ya 

37.99; 
er3 

6.227.650 
Ya 

6.227.662 
er 

6.227.662 

er6 

6.227.662 

Ya 

6.227.662 

er8 

6.227,662 

Ya 

6.227.662 

er1 

6.227.662 

er1 

10. Maintenance costsLand rent 
Lease for starasept filler 
Indirect labor 
Administrative expenses
Night supervisor
Depreciation
Maintenance 
Insurance 
Interest 

TOTAL 

FDA Standard ExL.LStorage freezers (4 week input supply) 
J.Total annual costs 

Aseptic processing plantEomogenizer
Breakeyen Drice of coconut cream 
Sales price 

lab equipment 

0 
400 

5
30 

2 

0.0525.000 
19.200 
4.662 
59.946 

450C 
254.92: 
135.43' 
27.08 
460.589: 
991.31T-

36 
480000

0,887.998 
504.000
105.000 

2.08 
1.98 

20.000 

0 

C 
C 
C 
C 
0 
C 
C 
C 

0 

25.00' 
19.20' 
4.662 
59.94F 

450 
254.92: 
135.43: 
27.05-

5,30.752 

3. 

2'.00' 
].20' 
4.662 
5 94 

450-
2;4..21 
12.43: 
27.08E 
45 
?91.338 

25.001 25.000 
19.20. 19,200 
4.662 4.662 
5.948 59.946. 

450' 4500 
254.92: 254.925 
135.437 135.42! 
27,086 27.06 
45.58 4K0.589 
99:.33,1991.338 

25.000 
19.200 
4.662 
19.948 

4500 
254.925 
135.431 
27.086 
460.585 
991.338 

25.000 
19.200 
4.662 
59.948 

4500 
254.925 
135.431 
27.086 

460,585 
99].338 

25.000 
19.200 
4.662 
59.948 
4500 

294.925 
135.431 
27.086 

0 
530.752 

25,000 
19.200 
4,662

59.948 
4500 

254.925 
135.431 
27.086 

530,752 

25.000 
19.200 
4.662 
59.948 
4500 

254,925 
135.431 
27.086 

25.000 
19.200 
4.662 

59.948 
4500 

254.925 
135.431 
27.086 

3.5 03.5 



ANNEX i 

Revenues from product (w/ilwastage' 9.314.870 0 2.794.461 5.5 .92, .. 409 6.520.409 6.520.409 6.520.409 6.520.409 6.520.409 6.520.409 6.520.409 

Net revenues before taxes 
Taxes and annual license fees 
Net revenues after taxes 

(2.843.119)
0 0 

(2.843.119) 

(405.289)
0 

(405.289) 

(740.412) 

(740.412) 

(698.591)
0 

(698.591) 

(69S.591)
0 

(698.591) 

(698.591)
0 

(698.591) 

(698.t91)
0 

(698.591) 

(238.005) (238.005)
0 0 

(238.005) (238.005) 

(238.005) (238.005)
0 0 

.238.005) (238.005) 

0 
0 
0 

ther adjustments to cashflows (fin)
Loan proceeds
Repayment of prncpal
Exclusion of depreciation 
Replacement :osts (vehicle)
Salvage value 
Net cashflows (financial. 18% interest)
CuLulative net cashflous (fin. 1Z interest) 

2.558.807 
511.761 
254.925 

209.375 

2.558.807 
0 
0 
0 

(24.312)
(284.312) 

0 
0 511.76 1,11.7bi 511.761 511.761 511.761 0 0 0 0 0 

254.92H 254.02) 2-4.92', 254.925 254.925 254.925 254.925 254.925 254.925 254.925 
40.000 0 

209.375 
(150.364) (997.248) (955.427) (955.4Z7) (455.427) (995.427) 16.920 16.920 16.920 16.920 209.375 
(434676)(1.431924)(2 387.35])3.342,778)(4.29 225)(5.293.632)(5.276,2)(5.259.793)(5.242.73)(5.225.953)(5.6.578) 

Interest (at 12Z)
Net cashflows (financial. 12Z interest) 
Clmulative net cashflows (fin. 12% interest) 

307.057 0 
(284.312)
(284.312) 

0 307.057 307.057 307.0)7 307.057 307.057 0 0 0 0 
(150.364) (843.720) (801.899) (801.899)(841.899) 16.920 16.920 16.920 16.920 209.375 
(434.676)(].27E.396)(2.OK.294)(2,2.193)(3.684.091)(4.525.990)(4 509.070)(4.492.]51)(4.475.231)(4.4583]])(4.248.936) 

Adjustments for economic analysis
Exclusion of loan proceeds
Exclusion of principal
Exclusion of interest 
Exclusion of taxes 
Net cashflows (economic, w/o financing) 

2.558.807 2.55b.87 
0 
9 
0 

(2.(43.119) 

0 
0 
C, 

1150.364 

511.761 
307.057 

0 
(24.921; 

511.761 
307.057 

lt.920 

511.761 
307.057 

0 
16.920 

511.761 
307.057 

0 
16.920 

511.761 
307.057 

0 
(23.080) 

0 
0 
0 

16.920 

0 
0 
0 

16.920 

0 
0 
0 

16.920 

0 
0 
0 

16.920 

0 
0 
0 

209.375
Cumulative net cashflows (economic) (2.&43.119)(2.99-.483((3.C0l.384)(-3.00 .465)(2".984545)(2.967,625)(2.990.706)(2.973.786)(2956.866)(2.939.947)(2923.027)(2.713.652)
 

At listd nut price
 
IRR (financial. 18- interest) (0.37)

IRR (financial. 12Z interest) (0.35)

IRR (economic) (0.20)

NPV (fin. 1S. r-15Z) (2.767.898)

NFV (fin. 127. r-15Z) (2.378.748)

NPV (econ. r-15') (2.528.330)
 

Extra cost at 20Z hiofler 934.560 0 280.368 560.736 654.192 654.192 654.192 654.192 654.192 654.192 654.192 654.192
frozen cream cost 

18t)


Net cashflows (fin. 12Z) (934.560) (284.312) (430.732)(1.404.456)(1.456.091)(1.456.091)(1.456.091)(1.496.091) (637.272) (637.272) (637.272) (637.272) 209.375
 
Net cashflows (fit,. (934.560) (284.312) (430.732)(1.557.94)(1.609.619)(.609.619)(1 609.619)(1.649.619) (637.272) (637.272) (637.272) (637.272) 209.375
 

Net caslhflows (econ) (934.560)(2.843.119) (430.732) (585.6371 (637.272) (637.272) (637.272) (677.272) (637.272) (637.272) (637.272) (637.272) 209.375
 
IRR (financial. 18Z interest) (0.75)

IRR (financial. 12Z interest) (0.75)
 
IRR (economic) (0.75)

NPV (fin. 18%. r-157) (5.278.774)

NFV (fin. 12%. r-15Z) (4.889.624)

NTV (econ. r-15) (5.039.206)
 

http:2.&43.119)(2.99-.483((3.C0l.384)(-3.00
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ANNEX j 

COFLETELY FCJFSSED COCO-u CREAK(1000 LITERS/ER) 
F111 (double shaft. starAsept) 
2-10-89 

A.Assumpticn 
1.Product witn fat content of 22.5*.. 
2.Price of dehusked nuts. S/nut 
3. Unsk:lled wage. S/day,w/frinqe benefits, leave' 
4.Electracjty. S/kw-hr
5.Buildana cost, Slso.m. 
6.Yse!o of creaL, liters/nut 
7. Interest rates. . 
8.Selling price of parinQs, S/kq 
9.Se!llng price of iow-fat flakes. S/kg 

11. Maintenance costs 
12. Raw material requirement, nuts per day (two shifts) 
13. Shelling rate, nuts/day 
14. Paring rate. nuts/day 
15. Working days per year 
16. Packaging raterlaTss 25-I starAsept 
17. Daily production. liters/day (two shifts) 
18. Depreclation of building 
.?.Depreciation of machinery 
20. Depreciation of vehicle 
21. Insurance. . of equipaent and buildings cost 
22. Fraction of capata! investment loaned' 
23. Capacity use (Yr1--0. single shift: Yr 2--60 

double shift. Yrs 3-10--70t double shift) 
24. Skilled wage. Slday(w' fringe bereflts & leave) 

DATA YR 0 

0.10 
5.18 
0.17 

250.00 
0.24 
0.18 
0.13 
0.10 
0.05 

67.797 
750.00 
750.00 
250.00 

4.13 
16.000.00 

0.05 
0.0 
0.2 
0.01 
0.90 

18.00 

YR ] YE 2 YR 3 YR 4 YR 5 YR 6 YR 7 YR 8 YR 9 YR 10 YR 11 

E. Equipment 
Nut opening 
Washing and Inspection area 
Grindang /blanching/prassinq 
Flakes dryer
Screening and packing area 
Pasteurizino 
FDA Standard extra 
Aseptic processing plant 
Howgenzer
Aseptic tank 
StarAsept lease rights 
Lab equipment 
Dryer for parings 
Generator 
Boiler 
Office equiplent 
Truck scale 
Payloader
Land transert vehicie 
Water treatment plant

Waste disposal sistem 
CIP 

14 ho 
10 
64 
50 
10 
5 
0 
5 

30 
1 
3
2 
25 

5 
2 
0 

5 

1 

38.501 
34.650 
238.000 
550000 
42000 

240.000 
36.000 
504.000 
105.000 
140,000 
55.00050000 
140,000 
46.875 
210.000 
40.000 
40.000 
150000 
50.000 
70.000 
100000 
43,000 

Total eoumpent ccst -2.923,025 



52 
53 
54 

ANNEX j 
C.Buildincs 

55 Nut storage 260 
56 Nut orenaratson area 725 
57 
53 
59 
61 

SanAary lIne 
Dry:ng for parings
Drviyifor flakes 
Adixnistrative 

150 
200 
390 
125 

62 
63 

powcrlruse 
Warehouse 

125 
250 

64 
65 

Warehouse for dry flakes 375 
2.60 650.000 

66 
67 
68 

D.Start-up costs. legal fees 20.000 

69 E.instaliatlon 292.303 
70 
71 F.TC.ATLCAPITAL COSTS 3.885.328 3.885.328 
72 
73 
74 C.Variable Costs 
75 
76 Coconuts 1.694.915 
77 
78 

Electrlcity
PacKaging raterials for cream 
Packac:no for flakes 

72.776 
660.800 
100.339 

?sckaoxnc for oarinas 10.576 
79 
K. 
8i 

Otter'supplles'and materiais 
Stabilizers. disinfectants, etc 
U-kifled labo.r 

20.000 
20.000 
276.592 

lransort of crear (S3300!FCL) 
Transrrt cf parincs
Transbrtc.C flaker 

798.600 
12.220 
37.627 

Sota. variable ccstE -.70&,44t C .:::.634 -.-.2652.593:2 -.593.812 2.592.812 2.593.812 2.593,812 2,593.812 2.593.812 2.593.812 

.., 0. Fixed costs 

8 
89 
90 

Land rent 
indirect labor 
Administrative exoenses 

30.000 
10.86S 
84.360 

0 
0 
0 

30.000 
10.865 
84.360 

30.000 
10.865 
84.36C 

60,000 
10.868 
8. .-34 

60.000 
10.868 
84.360 

60.000 
10.868 
84.360 

60.000 
10.868 
84.360 

60.000 
10.868 
84.360 

60.000 
10.868 
84.350 

60.000 
10.868 
84.360 

60,000 
10.868 
84.360 

91 
92
"3 

Night supervisor 
Depreciat-on 
Maintenance
Other 

4.500 
329.803 
194.266 
185.272 

0 
0 
0 
0 

4.500 
329.832 
194.266 
185.272 

4.500 
329.802 
194,26t
I25.272 

4.500 
329.803 
194.2 6 
185,272 

4.00 
329.803 
i9o,I'
185.272 

4.500 
329.803 
194.2tt 
185.272 

4.500 
329.803 
194.266 
272 172 

4.500 
329.803 
194.266 
85.272 

4.500 
329.&3 
194.266 
185.272 

4.500 
329.803 
194.266 
185.272 

4.500. 
329.803 
194.266 
185.272 

94 
9590 

Insurance 
Interest 

35.730 
629.423 

0 
0 

35.730 
0 

35.730 
629,423 

35.730 
629.423 

35,730 
629.423 

35.730 
629,423 

35.730 
629,423 

35.730 
0 

35.730 
0 

35.730 
0 

35.730 
0 0 

97 Tontal!TO .22 0 874.799 1.504.222 1.534.22.. 1.534.222 1.534.222 1.534.222 904.799 904.799 904.799 904.799 0 

99 
100 E.Total annual costs 5.209.668 
101 
I02 
103 
104 
106 

F.Sales of byproducts 

Dried faring
Low-fat coconut flakes 

1.763 
5.017 

kg/day 58.610 
125.424 

0 
0 

17.583 
37.627 

35.166 
75.254 

41.027 
87.797 

37.296 
107.855 

37.296 
107.855 

37.296 
107.855 

37.296 
107.855 

37.296 
107.855 

37.296 
107.855 

37.296 
107.855 

107 
108 184.034 0 55.210 110.420 128.824 128.824 128.824 128.824 128.824 128.824 128.824 

128.a24 
128.824 0 
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2 ANNEX k
 
3
 
4 COMLETELY PROCESSED COCONUTCREAM(1000 LITERS/HE)
5 Fiji (double shifttetrapak)
 
6 2-10-89
 
87 A.Assumptions 


9 1. Product with fat contenc of 22.5%.
19 2. Price of dehusked nuts. S/nut
Ii 3.Unskilled wage. S/day(w/fringe benefIts. leave)
12 4. Electricity. S/kv-hr

13 5. Buildin cost. S/sg.m.

14 6. Yield of cream, liters/nut

is 7. Interest rates. * 

16 8. Selling price of parings. S/kg

17 9. Selling price of low-fat flakes. S/kg

19 11.Maintenance costs 

20 12. Raw material requirement. nuts per day (two shifts)

21 13. Shelling rate. nuts/day

22 14. Paring rate. nuts/day

23 15. Working days per 'ear 

24 16. Packaging saterials. 250 rltetrapak

25 17. DaIly production, liters/day (two shifts)

26 18. Depreciation of buildirg

27 19. Depreciation of machinery 


20. Depreciation of vehicle 

28 21.insurance. Z of equipment and buildings cost 

29 22. Fraction of caoital investment loaned 


23. 	Capacity use (7r 1--0' single shift; Yr 2--602
 
double shift. Yrs 3-]0--70% double shift)


24. 	Skilled wage. S/day'w/ fringe benefits & leave) 


30 B. Equipment

31 Nut openlinq 14 hD

32 4ashing and inspection area 10
33 Grinding/blanchingipressing 
 64 


Flakes dryer 
 50

Screening and packing area 
 10


34 Pasteurizing 
 5

35 FDA Standard extra 
 0

36 Aseptic processing plant 5 

37 Bomgenizer 
 30

38 Aseptic tank 
 1 

39 Aseptic filling system (tetrapak 2 


Lab equipment 
 2 

40 Dryer for parings 	 25

43 Generator 

44 Boiler 
 545 Office equipment 2 

46 Truck scale 
 0 


Payloader

47 Land transport vehicle 

48 Water treatment plant 5 


Waste disposal system

49 CIP 
 1 

50
 
51 Total equipment cost 
 231 

52
 

0D 

DATA YR 0 YR I YR 2 YR 4YR 3 YR 5 YR 6 YR 7 YR 8 YR9 YRI1 YRI1 

0.10
 
5.18
 
0.17
 

250.00
 
0.24
 
0.18
 
0.13
 
0.10
 
0.05
 

67.797
 
750.00
 
750.00
 
250.00
 

0.14
 
16.000.00
 

0.05
 
0.10
 
0.2
 
0.02
 
0.90
 

18.00
 

38.500
 
34.650
 

238.000
 
420000
 
42000
 

240.000
 
36.000
 
504.000
 
105.000
 
140,000
 
635,000
 
50000
 

140.000
 
46.875
 

210.000
 
40.000
 
40.000
 
1500
 
50.000
 
70,000
 
100000
 
43.000
 

3.373.025
 

http:16.000.00


52 ANNEX k 
53 
54 

C.Buildings 

55 
56 
57 
58 
59 
61 

Nut storage
Nut preparation area 
Sanitary line 
Drying for parings 
Dryig for flakes 
Administrative 

260 
725 
150 
200 
390 
125 

62 Powerhouse 125 
63 Warehouse 250 
64 
65 

Warehouse for dry flakes 375 
2.600 

66 
67 
68 

D.Start-up costs, legal fees 20.000 

69 E.Installation 337.303 
70 
71 
72 

F.TOTAL CAPITAL COSTS 4.380.328 4.380,328 

73 
74 C.Variable Costs 
75 
76 
77 
78 

79 
80 

Coconuts 
Electricity
Packaging materials for cream 
Packaging for flakes 
Packaging for parings 
Other supplies and materials 
Stabilizers. disinfectants. etc 

1.694,915 
72.462 

2.240.000 
100.339 
10.576 
20.000 
20.000 

81 Unskilled labor 276.592 

8283 

Transport of cream (S3300/FCL) 
Transport of panngs 
Transport of flakes 

Total variable costs 

798,600 
13,220 
37.627 

C 1.585.300 3.170.599 3,699.032 3.699.033 3.699.033 3.699.033 3.699.033 3.699.033 3.699.033 3.699.033 
84 
85 D.Fixed costs 
86 
87 
89 
90 

91 
92 
93 
94 
95 

Land rent 
Indirect labor 
Administrative expenses
Night supervisor
Depreciation
maintenance 
Other 
Insurance 
Interest 

30.000 
10.868 
84.360 

4.500 
374.803 
219.016 
264.217 
40.230 

709.613 

0 
0 
0 
0 
0 
0 
0 
0 
0 

30.000 
10.868 
84.360 

4.500 
374.803 
219,016 
264.217 
40,230 

L 

30.000 
10.868 
84,360

4.500 
374.803 
219.016 
264.217 
40.230 

709.613 

60,000
10.868 
84.360 

4.500 
374.bJ3 
219.016 
264.217 
40.230 

709.613 

60.000 
10.868 
84.360 

4.500 
374.803 
219.016 
264.217 
40.230 

709.613 

60.000 
10.868 
84,360 

4.500 
374.803 
219.016 
264.217 
40.230 

709.613 

60.000 
10.868 
84.360 

4.500 
374.203 
219.016 
264,217
40.230 

709.613 

60.000 
10.868 
84.360 
4.500 

374.803 
219.016 
264.217 
40.230 

0 

60.000 
10.868 
84.360 

4.500 
374,803 
219.016 
264.217 
40.230 

0 

60.000 
10.6 
84.360 

4.500 
374.803 
219.016 
264.217 
40.230 

0 

60.000 
10.86 
84.360 

4.500 
374.803 
219.016 
264.217 
40.230 

0 0 
96 
97 Total 1737607 0 1.027.994 1.737.607 1,767.607 1.767.607 1.767.607 1.767.607 1.057.994 1,057,994 1.057.994 1,057.994 0 
98 
99 
100 E.Total annual costs 7.021,939 
101 
102 
103 
104 
106 

F.Sales of byproducts 

Dried paring
Low-fat coconut flakes 

1.763 
5.017 

kg/day 58,610 
125.424 

0 
0 

17.583 
37.627 

35.166 
75.254 

41.027 
87.797 

37.296 
107.855 

37.296 
107.855 

37,296 
107,855 

37.296 
107.855 

37.296 
107.855 

37.296 
107.855 

37,296 
107.855 

107 
108 184.034 0 55,210 110.420 128,824 128.824 128,824 128.824 128,824 128.824 128.824 128.824 0 



108 
109 ANNE X k 
'10 
Ill 

C.Breakeven price of coconut cream
Sales price 1.71 

1.98 
112113 
114115 

Revenues fros prduct (w/1%wastage) 

Net revenues before taxes 
Taxes and annual license fees 
Net revenues after taxes 

7.840.800 0 2.352.240 4.704.490 5.48.560 

(4.380.328) (205.843) (93,306) 150.744 
0 0 0 0 0 

(4.380.328) (205.843) (93.306) 150.744 

5.48.560 

150.744 
0 

150.744 

5.488.560 

150.744 
0 

150.744 

5.48.560 

150.744 
0 

150.744 

5.482.560 

860.357 
0 

860.357 

5.488.560 

8(0,357
0 

860.357 

5.488.50 

860.357 
0 

860.357 

5.488.560 

860.357 
0 

860.357 

0 

0 
0 
0 

D her adjustments to cashflows (fin)
Loan proceeds
Repayment of princiFal
Exclusion of depreciation 
1eplace.ent costs (vehicle)
Salvage value 

3.942.295 
788.459 
374.803 
40.000 

325.000 

3.942.295 
0 
0 

0 
374.80 

785.459 
374.803 

788.459 
374.8K2 

788.459 
374.803 

78.459 
374.803 

788,459 
374.803 
40.000 

0 
374.803 

0 
374.803 

0 
374.803 

0 
374.803 

0 

.tt cashfiows (financial. 18. interesc rate) 325.000
 
Cumlative net cashflows (fin. 18Z interest rate) 

(438.033) 168.959 (506.962) (262.912) (262.912) (262.912) (302.912) 1.235.160 1.235.160 1.235.160 1.235.160 325.000
(438.033) (269.073) (776.036)(1.03E.946)(1,301.860)(1.564.772)(1.867.684) (637,524) 602.636 1.837.796 3,072.955 3.397.955
 
Interest at 12Z 
 473.075 0 0 4731075 473.075 473.075 473.075 473.075 
 0 0 0 0 0
Net cashflows (fin. 12%interest) (438.033) 168.959 (270.425)
Cumulative net cashflows (f'n. 12. int) 

12L.374) (26.374, (26.374) (66.374) 1,235.160 1.235.160 1.235.160 1.235.160 325.000
(438.033) (269,073) (539.498) (565.872) (5?2.247 (618.621) (684.996) 550.164 1.7a5.324 
3.020.484 4.255.644 4.580.644
 

AAJustaents for economlic analysis

Excl usion of principal 788,459 C1 0 78E.459 785.45 789.459 788.459 788,455Exclusion of interest 
 473,075 0 0 473.07E 472.07-
 472.07: 473.075 473.075
Exclusion of taxes 
 0 0 0 0 C C: 0 0 0 0 0 
 0 0
Exclusion of loan proceeds 
 3.942.295 3.942.295
Net cashflows (econ. "i i-.zing)°', (4.380.328) 168.959 99:.110 7.23-.16, :.239.163 1.235.160 1.195.160 1.235.160 1.235.160 1.235.160 1.235.160Cumulative net cp -),s in.w/o financing) (4.380.328)(4.21].368)(3.22.258)(.95.099 325.000

(,49.'39: 485.221 2.680.381 2.915.541 4.150.701 5,385.861 6.621.021 6.946,021
 

IRR (financia! :est) 0.0
 
IRR (financial. -rest) 0.32
 
IR,(econovic, ancing) 0.19
 
NPV(fin, 18. r-,., 291.381
 
NPV(fin. 12Z.r-15.) 890.936
 
NPV(econ. r-15V) 660.478
 

Extra nut cost at a hiher nit prce (SO.13/nut) 508.475 0 152,542 305,085 355.932 465.738 465,738 465.738 465.738 
 465.738 465,738 465.738
Net casbflows (fin. 18.) 
 (438.033) 16.417 (812.047) (618.844) (728.650) (728.650) (768.650) 769.422 769.422 769.422 769.422 325.000
Net casbflows (fin, 12%,) 
 f438.033) 16.417 (575.509) (382,307) (492.112) (492.112) (532,112) 769.422 769.422 769.422 769.422 325.000
Net cashflows (econ. wio fin) 
 (4.380.328) 16.417 686.025 879.228 769,422 769.422 729.422 769.422 769.422 
 769,422 769.422 325.000
IRR (fin. 18%). high nut prie (0.03)

IRR (fin. 12%). high nut price 0.03
 
IRR (econ. w/o fin). high nut price 0.09
 
NPV(fin. 18%.r-15) (1.335.933)

NPV(fin. 12%.r-15Z) (736.378)

NPV(econ. r=15%) (966,836)
 

C
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ANNEX 1 

S] -.. ESo"ErCOCONT CREAM.l000 lI/hr
Kiribati (double shift. plastic bags) 
2-10-89 
A. Assumptions Data Yr 0 Yr l Yr 2 Yr 3 Yr 4 Yr 5 Yr 6 Y: 7 Yr 8 Yr 9 Yr 10 Yr 11 
1.Product isfrozen cream with fat contant of 27% 
2. Price of dehusked nuts. S.nut. delivered 
3. Unskilled waae. S/day(w/frinqe benefits, leave)
4.Electricity. S/kwh
5.Building cost. S/sq. r 
6. Yield of cream, litersnut 
7. Interest rate. % 
8. Selling price of parings. S/kg
9.Selling price of low-fat flakes. S,k 
11.Maintenance costs. , of capital eipment
12. Coconuts required per day
13. Shelling rate. nuts/day
14. Paring rate. nuts/day
15. Forking days per year
16. Packaging materials for cream. S per 5 kq bag
17. Daily production, liters/day
18. Depreciation of building
19. Depreciation ol vehicle 
20. epreciation of machinery 
21. imurance. Z of equi~eent and buildings cost 
22. Fraction of capital investment loaned 
22. Capacity use (Yr 1--60t single shift: Yr 2--bO. 

double shift. yrs 3-10 -70Z double shift)
23. Skilled wage, S/day(w/iringe benefits & leave)
B.Equipwent (duty-free) 

0.10 
4.73 
0.28 

250.00 
0.20 
0.18 
0.13 
0.10 
0.05 

81.218 
750.00 
750.00 
250.00 

0.40 
16,000.00 

0.05 
0.2 

0.10 
0.01 
0.90 

16.88 

Nut opening
Wazhing and inspection area 
Gr'nding/blanchirig/pressinq area 
Flakes dryer
Screening and packing area 
Pasteirizirnq 
FDA Stae'dard Etra 
Holding tank 
Blast freezers 
Storage freezers (4week capacity) 
Dryer for parings
La equipentFillilsystem
Genera or 
Boiler 
Office eui nt 
Truck scale 
Payloader
Land transport vehicle 
Water supply/treatment system
Waste disposal systemClP --

Ti?AL 

38.500 
34.650 

238.000 
420000 
42000 

240.000 
36000 
30.000 
60.000 
420.000 
140.000

30.000 
30.000 
46.875 

210.000 
40.000 
40.000 
150000 
50.000 
70.000 
100000
43.000

2..509.025 

14 (hp) 
10 
64 
50 
10 
5 
0 
1 
40 

400 
25
2 
2 

5 
2 
0 

5 

]
636 



ANNEX 1 
C. Bulldlnos 

Nut storaqe 
Nut preparation area 
Sanitary line 
Freezer area (4weeks output) 
Drying for parinas 
Drying for flakes 
Adinistrative 
Powerhouse 
Warehouse 
Warehouse for dry flakes 

Total building space 962.500 

260 sq. m. 
725 
150 

1250 
200 
390 
125 
125 
250 
375 

3.850 

D. Installation (",of equipment) 25.090 

E.Start-up costs, legal fees. etc. 20.000 

F.Total capital costs 3.516.615 3.516.615 0 0 1 C 0 0 0 

G. Variable costs 

Coconuts 
Electricity 
Packaging for frozen crear 
Packaging for flakes 
Packaging for parinqs 
Other supplies and matFrials 
Stabilizers. disinfectants. etc. 
Unskilled labor 
Transport of craar (paid by central) 
Transport of parings 
Transgrt of flakes 

TcTAL 

2.030,457 
333.699 
320.000 
120.203 
12.670 
20.000 
10.000 

294.Rl 
0 

15.83 
45.076 

3.202.761 

0 

0 

609,137 

960.828 

1.218.27; 

1.921.657 

:.42:.32' 

2.241.933 

'.421.32( 

2.241.933 

:.4:2.32 

2.241.933 

:.42..32C 

".241.93" 

-.42:.32 

2.241.93K 

1.421.320 

2.241.933 

1.421.31'U 

2.241.933 

1.421.320 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 

2.241.933 

0 

0 

H.Fixed costs 
Land rent 
Indirect labor 
Administrative. managerial, technical labor 
Niqht supervisor
Depreciation 
Insurance 
Interest 
Maintenance 
Other 

TXAL 

45.000 
9.923 
75.687 
4.219 

306.537 
34.715 

569.692 
173.576 
160.138 

1.379.486 

C 
C 
0 
0 
0 
0 
0 
0 
0 
0 

45.000 
9.923 

75.687 
4.219 

306.537 
34.715 

0 
173.576 
160.138 
809.794 

45.000 
9.923 

75.687 
4.219 

306.537 
34.715 
569,692 
173.576 
160.138 

1.379.486 

45.000 
9.923 

75.687 
4.219 

306.537 
34.715 

569.692 
173.576 
160.138 

1.379.48f 

45.000 
9.923 

75.687 
4.219 

306.537 
34.715 
569.692 
173.576 
160.138 

1.379.486 

45.000 
9.923 
75.687 
4.219 

306.537 
34.715 

569.692 
173.576 
160.138 

1.379.486 

45.000 
9.923 
75.687 
4.219 

306.537 
34,715 

569,692 
173.576 
160.138 

1.379.486 

45.000 
9.923 

75.687 
4.219 

306.537 
34.715 

0 
173.576 
160,138 
809.794 

45.000 
9.923 
75.687 
4.219 

306.537 
34.715 

0 
173.57b 
160.138 
809.794 

45.000 
9,q23 
75.68" 
4.219 

306.E3" 
34.715 

0 
173.576 
160.138 
809.794 

45.000 
9.923 

75.687 
4.219 

306.537 
34.715 

0 
173.576 
160.138 
809.794 

1. Total annual costs 4.582.247 
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1 
2 ANNEX m 

4 COMPLETELY PROCESSED COCONIr CREAM(1000 LITERSI/)
5 New Caledonia (double sh:ft. starAsept)
 
6 2-10-89
 
.7
8 A. Assuinftions 

? 1.Product with fatcontent of 22.5%.
 

19 2. Price of dehusked nuts. S/nut

11 3. Unskiilea wage. S/day(w/fringe benefits. leave)

12 4. Electricity, S!kw-hr 

13 5. Bulldina cost. S/sQ.r.

!4 6.Yield of crear..
liters/nut

15 7. Interesz rates. 

It 8.SeilInc price of parinas. S/kc

17 .. Seling price of Iow-fat flakes. S/kg

19 I1.Maintenance costs 

20 12. Raw material reaulremen*. nuts oer day (two shifts)

21 13.Shelling rate. nuts/day

22 14.Paring rate. nuts/day

23 5. Working days oer year

24 16. Packaging rater;als. 25-1 starAzeot 

25 17.Daily production, i~ters/day (two'shifts)

26 18.Depreciation of buildinc 

27 1L. Depreciatnon of maclhinerv 


2. Denreciation of vehicle 

28 2).insurance. ' of equipment and buildings cost 

29 22. Fraction of caomtai investment loaned' 


23. Capacltv use (?r 1--0'. sincle sh!ft: Yr 2--60'
 
doubi, -hift. Yrs 3-10--70-dotbe shift)


24. Skilled wane. S/day(w, frince benefits & leave) 


30 E. Eqoipmen:
3i gut cpeninc 14 h: 

32 Washinc ano nsDecticn area 1k 

33 Grindi6o/blancan-pres-inq 64 


Flakes dryer 50 

Screening and packinc area 10 

34 Pasteurizing 5 
35 Da Standarc extra 0 
36 Aseptic processing plant 5 
37 Eomoeniuer 30

38 Aseptic tank 1 
39 StaiAsept lease rights 3 

Lab euipment 2 
40 Dryer'for parings 25
43 Generator 
44 Boiler 5 
4 Office eouipment 2 
46 Truck scale 0 

Payloader
47 Land transport vehicIc 
48 Water treatment plant 5 

Waste disposal syster.

49 CIP

50 
51 Total equipurent cost 2 
52 

DATA YR 0 YR I 
 YR 2 YR 3 YR 4 YE 5 YR 6 YR 7 YR 8 YR 9 YR 10 YR 11
 

0.10
 
31.73
 
0.09
 

430.00
 
0.24
 
0.]
 
0.13
 
0.10
 
0.05
 

67.797
 
750.00
 
750.00
 
250.00
 

4.13
 
16.000.00
 

0.05
 
0.10
 
0.2
 

0.01
 
0.90
 

70.83
 

3.50
 
34.65^
 

23S.00'
 
420000
 
42000
 

240.00'
 
36.000
 

504.000
 
105.000
 
140.000
 
55.000
 
50000
 

140.000
 
46.875
 

210.000
 
40.000
 
40.000 
150000
 
50.000
 
70.000
 
100000 
43.000
 

2,793.025 

http:16.000.00


52 ANNEX m 
5351 C.Buildings 

55 
56 
57 
58 
59 
61 
62 

Nut storace 
kut preparatlion area 
San tary line 
Drying for parings 
Drying for flakes 
.rinistrative 
Powerhouse 

260 
725 
150 
200 
390 
125 
125 

63 
64 
65 
66
67 
68 

Warehouse 
F.renouse for dr flakes 

D.Star:.-u -*t.legal fees 

250 
375 

2.600 1.118.000 

20.00, 
69 
70 
71 
72 

E.irlstailialcn 

F.TOTAL CA ITAL COSTS 

27?.303 

4.210.328 4.210.328 

73 
74
7: 

C.Variabl. Costs 

76 
77 
78 

79 
8C 
8-

Coconu: 
Eiecrci, 
?acKagin. Laterials for crear 
rackaoinc for flakes 
PadKacin. fc- paranas
Other suppiles and materials 
£LabtlizerE. dls:nfectant,. etc 
Unskiilec labor 

i.694.915 
3E.987 
660,800 
100.339 
10.576 
20.00 
20.000 

2.695.855 
rransror-. rf crear (S3000FCL)
Iransbcr: C.oa:inar 
Tranzbcr:. c'1akes 

726.000 
13.220 
37.627 

8:3 
83 Tc "a va: :ab cos*.r E.2.2.CE 49; '.010.99- --.5,:.824 -.520-82- 3.50.824 3-.512.824 3.512.824 3,512.824 3,512.824 .1.2 
85 D Fixed costo 
8687 
89 
Cc 

91 
92 
93 
94 
95 

96097 

Land rent 
indirect labor 
)&inistrative expenses
Night supervisor
Depreciahuon
Maintenance 
Other 
Insurance 
InterEst 

Total 

30.000 
66,631 

247.801 
i7.701 

340.202 
210.516 
250.916 
39.110 

682.073 

1;-

0 
0 
0 
0 
0 
0 
0 
0 
0 

0 

30.000 
66.631 
247.80: 
17,7-i! 
340.203 
210.516 
250.916 
39.110 

0 

1.202.879 

30.000 .000 
66.63! 66.631 
247.&T. 247.801 

.701 17.701 
340.203 340.203 
210.516 210.516 
250.916 250.916 
39.110 39.110 

682.073 682.073 

1,884.952 1.914.952 

60.000 
66.631 
247.801 
17.701 

340.203 
210.516 
250.916 
39.110 

682,073 

1.914.952 

60.000 
66.631 

247.801 
27.701 

203 
210.516 
250.916 
39.110 

682.073 

1.914.952 

t0.000 60.000 
B6.631 66.631 

241.801 247.801 
17.701 17.701 

343.203 340.203 
210.516 210.516 
253.916 250.916 
3 O.11039.110 
682.073 0 

1.91 '..9521.232.879 

60.000 
66.631 
247.801 
17.701 
340.203 
210.516 
250.916 
39.110 

0 

1.232.879 

60.000 60.000 
66.631 66.631 

247.8vi 247.801 
17.101 17.701 

340.203 340.203 
210.516 210.516 
250.916 250.916 
39.110 39.110 

0 0
00 

2,232.8791.232.879 

0 

0 
99100 E.Total arnual costs 6.903.272 
101 
202 
103104 
106 
107 

F.Sale. of byproducts 
Dried paring 
Low-fat coconut flakes 

1.763 
5.017 

kg!day 58.610 
125.424 

0 
0 

17.583 
37.627 

35.166 
75.254 

41.027 
87.797 

37.295 
107.855 

37.296 
107.855 

37.296 
107.855 

37.296 
107.855 

37.296 
107.855 

37.296 
107.855 

37.296 
107.855 

108 184.034 0 55.210 110.420 128.824 128.824 128.824 128.824 128.824 128.824 128.824 128.824 0 
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1 
2 ANNEX n
 
3
 
4 CCkPLE5ELY PROCESSE-P COCONUT CREAM (1000 LITERS/HR)
5 New Caledonia (doutetrapak)

6 2-10-89
 

8 A.Assumntions 

9 1.Product with fat content of 22.5".
 

19 2.Price of dehusked nuts. S/nut

11 3.Unsk~lled wage. S/day(w/frinrje benefits, leave)

12 4.Electricfty. S/kw-hr
13 5.Buildino S/sqiost. 1.. 
14 6.Yield of creai. liters/nut 
15 7.Interest rates. 
16 8. Selling price of parings. S/kg

17 9.Selling price of iow-fat flakes, S/kg

19 11. Maintenance costs 
20 12. Raw material requirement. nuts per day (two shifts) 

21 13. Shelling rate. nuts/day

22 14. Paring rate, nuts/day

23 15. Working days per year

24 16. Packaging materials. 250 mltetrapak

25 17. Daily production. liters/day (two shifts)

26 18. Depreciation of building

27 19. Depreciation of machinery


2C. Depreciation of vehicle 

28 21.Insurance. Z of equipment and buildings cost 
29 22. Fraction of capital investment loaned 


23. Capacity use (Yr s--0"
single shift: Yr 2--60%
 
double shift. Yrs 3-10--70t double shift)


24. Skilled waa,. S/day(w/ fringe benefits & leave) 


30 B.Equipment

31 Nut opening 14 hp

32 Washing ann insDection area 10 

33 Grindng/blanchinq'pressing 64 


Flakes dryer 50 

Screening and packing area 10 

34 Pasteurizing 5 
35 FDA Standaro extra 0 

36 Aseptic processing plant 5 

37 Ho rqenizer 30 

38 Aseptic tank 1 

39 Aseptic filling system (tetrapak 2 


Lab'eqL!lprent 2 

40 Dryer fOr parings 25 

43 Generator 

44 Boiler 5 

45 Office equipment 2 

46 Truck scale 0 


Payloader

47 Land transport vehicle 

48 Water treatment olant 5 


Waste dispoial system

49 CIP 1 

50
 
51 Total equipeent cost 231
52 

DATA YR 0 YR I YR 2 YR 3 YR 4 YR 5 YR 6 YR 7 YR 8 YR 9 YR 10 YR 11
 

0.10
 
31.73
 
0.09
 

430.00
 
0.24
 
0.18
 
0.13
 
0.10
 
0.05
 

67.797
 
750.00
 
750.00
 
250.00
 

0.14
 
16.000.00
 

0.05
 
0.10
 
0.2
 

0.01 
0.90
 

70.81
 

38.50C
 
34.650
 
238.00C
 
55000C
 
4200C
 

240,000
 
36.000
 
504.000
 
105.000
 
140.0C
 
635.000
 

50000 
140.0C00
 
46.875
 
210.000
 
40.000
 
40.00C
 
150000 
50.00
 
70.0CC
 
10000C
 
43.0W,
 

3.5 

http:16.000.00


52 ANNEX n 
53 
54 
55 

C.Buildings 

KUt storage 260 
56 
57 

Nut preparation area 
Fanztarv line 

725 
150 

58 
59 
61 

Drying tor parings
Dryin6 for flakes 
Adinstrative 

200 
390 
125 

62 Powerhouse 125 
63 Warehouse 250 
64 
65 

WareYruse for dry flakes 375 
2.600 1.118.000 

66 
67 
68 

1.Start-up costs. legal fees 20.000 

7070 E.Installation 350.303 

71 F.TOTAL CAPITAL COSTS 4.991.328 4.991.328 
72 
73 
74 C.Variable Costs 
75 
76 Coconuts 1.694.915 
77 
78 

79 
&)
8i 

Electricity
Packaging caterials for crearm 
Fackaing for flakes 
PacKaginq ior parings
Other supplies and materials 
Stabilizers. disinfectants. etc 
Unskilled Labor 

38.819 
2.240.000 

100.339 
10.576 
20.000 
20.000 

1.695.855 

82 

Transport of crear (S3000/FCL)
Transport of parings
Transport of flakes 

726,000 
13.220 
37.627 

___ 

t3 Total variable costs O.TF7.352 0 1.979.206 3.955.411 4.618.146 4.61.146 4.61,146 4.618.146 4.618.146 4.618.146 4.618.146 4.618.146 
84 
iz D. Fixed costs 

87 
89 
90 

91 
92 
93 
94 
95 

Land rent 
Indirect labor 
Ad nistrative expenses
Night supervisor
Depreciation 
Maintenance 
Other 
Insurance 
Interest 

30.000 
66.631 
247.801 
17.701 

411.203 
249.566 
329.868 
46.210 
808.595 

0 
0 
0 
0 
0 
0 
0 
0 
0 

30.(OC
66.631 

247.801 
17.701 

411.203 
249.566 
329.868 
46.210 

0 

30.000 
66.631 
247.801 
17.701 

411.203 
249.566 
329,868 
46,210 

808.595 

60,000 
66.631 
247.801 
17.701 
411.203 
249.566 
329.868 
46.210 
808.595 

60.000 
66.631 

247.801 
17.701 

411.203 
249.566 
329.868 
46.210 

808.595 

60.000 
66.631 
247.801 
17.701 

411.203 
249.566 
329.868 
46.210 

808.595 

60.000 
66.631 

247.801 
17.701 

411.203 
249.566 
329.868 
46.210 

808.595 

60.000 
66.631 
247.801 
17.70]

411.203 
249.566 
329.868 
46.210 

0 

60.000 
66.631 
247.801 
17.701 
411.203 
249.566 
39.868 
46.210 

0 

60.000 60.000 
66.631 66.631 
2,17.801247.80] 
17.701 17.701 
411.203 411.203 
249.566 249.566 
329.868 329.868 
46.210 46.210 

0 0 0 
96 
97 Total 

_____1,28,9_1_ 
2.207.576 0 1.398.981 2.207.576 2.237.576 2.237,576 2.237.576 2.237,576 1.428.981 1.418.981 1.428.981 1.428.981 0 

98 
99 
100 E.Total annual costs 8.804.928 
101 
102 
103 
104 
106 
107 

.108 

F.Sales of byproducts 

Dried caring
Low-fat coconut flhkes 

1.763 
5.017 

kg/day 58.610 
125.424 

184.034 

0 
0 

0 

17.583 
37.627 

55.210 

35.166 
75.254 

110.420 

41.027 
87.797 

128.824 

37.296 
107.855 

128.824 

37,296 
107.855 

128.824 

37.296 
107.855 

128.824 

37.296 
107.855 

128.824 

37,296 
107.855 

]?8.824 

37.296 
107.855 

128.824 

37.296 
107.855 

128.824 0 



108 ANNEX n 
109 
110 0.Breakeven pzace of coconut cres 2.]6

11I Sales price
112 1.98
 
113 Revenues fror p 3du.ct
(w,1, wastage) 7.840.800 0 2,352.24[; 4.704.480 >48.560 5.486.560114 5.48.560 5,48,.560 5.48,560 5.488.560 5.488.560 5.488.560 0
 
115 Net revenues before taxes (4.991.328) (970.736)(1.351.085)(!.23E.338)(1.238.338)(1.238.338)(I.238.338) (429.743) (429.743) (429,743) (429.743) 0
Taxes and amual license fees 0 0 C 0 C 0 0 0 0 0 0 0 0Net revenues after taxes (4,991,328) (970.736)(1.35 .08)((l.2 (.18) (429.743) (429.743) (429.743) (429,743) 0(.238.338)(1.228.338)(1,2383'38 

Other adusteents to cashflows (fin)

Loan proceeds 4.492.195 4.492.195
Repaycent,csof principal 898.439o r e p rec a t o n 998.428.o f 41 1 .2 0 3 0 C 896.428 89E.439 80-.439 898.439 0 0io...2. C 4 I :2"- 4 1 2 - j 4 : 0 0 042;20 4,203 4:.202 4.20 411.203 411.203 411.203 411.203 411.203Replacerent cozts (vehicle) 40.000 40.000
Salvage value 
 559.000

Net cashflows (fananc.il. 18% interest rate) 559.000
(499.133) (559.534(1.88.323).72.5 .725.75)(.72 .5:>>76517: (18.541) (18.541) (18.541) (18.541) 559.000
Cumulative net cashflows (fan. 18% interest rate) (4
99.133)(1.058.666)(1.89...)4.622.554)(.34. 39)(8cC7 .7; (.&3.288,(9.857.829)(9.876.369)(9.894910)(9.913.451)(9 354.451) 
Interest at 12% 539.063 0 0 539.062 529.063 539.06' 539.063 539.063 0 0 0 0 0Net castflows (fan. 12% anterert) 
 (499.133) c559534(.568.79::.45t.4):.4.42)(.45.043:.(1496,043) (18.541) (18,541) (18.541) (18.541)Cumlative net cashflows (fin. 12Z ant) 559.0M
(499.33'(,.058.6 6)s:.627.457)4.0.5:)(5.544 (. (.78.491.630)(8.510.170)(8.528.711)(8.547.252)(8.5


65.792 )(8.006.792)
 

Adjustments for econoric analysis

Exciusion of principal 898,439 0 C, 898.43L 89'.4,L 89.433 898.429 898.439
Exclusaon of interest 
 539.063 0 C 539.063 06 529.013 539.062 539.063Exclusaon of taxes 
 0 0 C 
 0 0 0 0Exclusion of loan proceeds 4.492.195 4.492.19zNet cashflows (econ. w/o financina) (4.991.328) (559.534: (11289 1.54:: 19.541 (18.541) (52.541) (18.541) (18.541) (18.541) (18.541) 559.000
Cumulative net cashflows (ecof, wio financing) 

IRR (financial. 187 interest) (0.35)

IRR (financial. 12.interest (0.33)

IRR (econoec. w/ fnancnc) (0.20)

NPV(fan. ]&%. r-iSt) (5.235.539)

NFV(fin. 127.r=)5%) (4.552.354)

NV(econ. r-15%) (4.814.958)
 
Extra nut cost at ahlnher unat price SO.13/nut) 508.475 
 0 152.542 305.085 355.932 465.738 465.738 465.738 415.738 465.738 465.738 465.738

Net cashfiows (fin. 18t (499.]33) (712076)(2.143.408)(208i.507)(219!313)(2.]91.313)(223]313) (49 .279) (48 .279) (44.279) (44.279) 559.000
 
Net cashflows (fen. 2f) (499.133) (712.076)(i.873.876)(l.8!!.975)(1.921.781)(1.921.781)(1.961.781) (484.279) (484.279) (484.279) (484.279)
Net casbflows (econ. wo "n) 559.000

IRR (fin. 18Z). high nut price (0.51) (4.991.328) (712.076) (436.374) (374.473) (484.279) (484.279) (524.279) (484.279) (494.279) (484.279) (484.279) 559.000
 
IRR (fin. 12Z). hich nut crace (0.50)

IRR (en. w/o fin, hagh'nut price (0.47)

NFV(fn. in. r-15%) (6.662.853)

NPV(fin. 12%.r-15%) (6.179.668)

NPV(econ. r-15.) (6.142.272)
 

http:9...)4.622.554)(.34
http:fananc.il
http:970.736)(1.35
http:2,352.24


DATA 
; ANNEX o 
4 CELE-LY PRESSED CtlONCJT CREAM(1000 LITERS/H) 
t
6 

Papua New Guinea (doutie shift, starAsept)
2-50-89 

7 
2 A.Assumtions DATA YR O YR I Y? 2 YE 3 YR 4 YR 5 YR 6 YR 7 YR 8 YR 9 YR I0 YR II 
9 1.Product vrth fat conitentof 22.5%. 
19 
11 
12 
13 

2.Price of dehusked nuts. S/nut 
3.Urskilled wace. S/day(w/frnge 
4.£lectric:ty. S/kw-h7 
5.Buildinc cost. S'so.r. 

enefits. leave) 
0.10 

10.01 
0.18 

250.00 
14 6.Yield of crean. laters!nut 0.20 
15 7. interest rntes. ' 0.18 
16 
17 

S.SellinQ price of parings. S/kc 
9.Sellira price of low-fat flakes. S/kg 

0.13 
0.10 

19 11.Malntenan:e costs 0.05 
20 
21 
22 
23 
2425 

12.Raw materia! requirement. nuts per day (two shifts) 
13. Shellina rate. nuts/day 
14. Paring rate. nuts/day 
15.Wcrking days pr year 
r. Factaging material-. 25- starAsept17. Daly production, irters/day (two shifts) 

80.000 
750.00 
750.00 
250.00 

4.1316.000.00 

26 
.7 

18.Deprecration of buld~n 
19. Depreciatir. of machinery 
20. Debreciator. of vehicle 

0.05 
0.26 
0.2 

22 21.insurance. of eoitrent and buildincs cost 0.01 
29 22. Fraction ofcanita' investment loaned- 0.90 

23. Capacity use (Yr ]--0. sinale shift: Yr 2--60 
Coible s-ift. Yrs 3-IC--70. double shift) 

24. Skillej wace. Sldayiw' frinie benefits & leave) 30.12 

3)' 
3-

2. Lc-zuiDrent 
Fut"'oreninc 14 nc 3E.500 

32 Washino an. nszectico area IC 34.65C 
33 Grandig/blanchna/pressin: 

Flakes oryer 
Screening and packing area 

64 
50 
10 

238.000 
550000 
42000 

34 
35 

Pasteurizinq 
FDA Standard extra 

5 
0 

240.000 
36.000 

36 
37 
38 
39 

40 

Aseptic processing plant 
Eozoqenizer 
Aseptic tank 
StarAsept lease rights 
Lab eqLupment 
Dryer for parings 

5 
30 
1 
3 
2 

25 

504.000 
105.000 
140.000 
55,000 
50000 

140.000 
43 Generator 46.875 
44 Boiler 5 210.000 
45 
46 

Office Equipment 
Truck scale 

2 
0 

40.000 
40.000 

47 
48 

49 

Payloader e50000 
Land transport vehicle 
Water treatrent plant

Waste disposal system 
CIP 

5 

1 

50.000 
70.000 
100000 
43.000 

501 _ 
51 
52 

Total equrneent cost 232 2.923,025 



52 ANNEX o 
53
54 

C. BuIldings 

hilt storase 260 
5 
57 

Nut preparaticr area 
Santarv line 

725 
150 

5 
59 
6] 

Drying Icr parinaz 
Drying for llakez 
Adzsnistrative 

200 
390 
125 

62 Fowernouse 125 
63 Warehouse 250 
64 
6 

Warehouse for dry flakes 375 
2.600 650.000 

7 2.Start-up costs. ieqa7fees 20.000 

69 . !nstaila::c: 292.303 
7C 
71
71 

F. TITAL CAPITA. CSTS 3.885.328 3.885,328 

73 
74
7; 

C. Varia:e Costs 

7 
77 

Cocuts 
E~ectr[citv 

2.002.000 
77.108 

78 Fackaqunq iaterials for cress 660.800 
?ackacina for flakes 118.400 

7 
80 

Packa inq for pornas 
OOther supplies'and materials 
Stablizers. disinfectants. etc 

12.48r 
20.000 
20.000 

81 Us,'klled lanr 
Transport of crear (S3600FCL) 

616,68E 
87:.200 

Transocrt of Dar.nos 15.60 

82 
Translort of !lake 44.40, 

83 Total variable costs 4.45..674 C >332.002 2.674.004 3..119672 1 .672 3.219.672 3.119.672 3.119,672 3.119.672 3,119.672 3.19.672 
84 
85 0. Fixed costs 
86 
87 
89 
90 

91 
92 
93 
94 
95 

Land rent 
Indirect labor 
Administrative expenses 
Night supervisor 
Denreclation 
Maintenance 
Other 
Insurance 
Interest 

30.002 
19.277 

111.74E 
7.531 

329.803 
194,266 
222.834 
35.730 
629.423 

0 
0 
0 
0 
0 
0 
0 
0 
0 

30.000 
19.277 
111.74S 
7.531 

329.802 
194.266 
222.834 
35.730 

0 

30.000 
19.277 

111,748 
7.53! 

329.803 
194.26k 
222.834 
35.730 

629.423 

60,000 
19.277 

111,748 
7.531 

329.803 
194.266 
222.834 
35.730 
629.423 

60.000 
19.277 

111,748 
7.531 

329,803 
194,266 
222.834 
35,730 

629.423 

60.000 
19.277 
111.748 
7.531 

329.803 
194.266 
222.834 
35.730 

629.423 

60.000 
19.277 

111.748 
7.531 

329.803 
194.266 
222.834 
35.730 
629.423 

60.000 
19.277 
111.748 

7.531 
329.803 
194.266 
222.834 
35.730 

0 

60.000 
19.277 

111.748 
7.53] 

329,803 
194.266 
222,834 
35.730 

0 

60.000 
19.277 
111.748 
7.531 

329.803 
194.266 
222.834 
35.730 

0 

60.000 
19.277 

111.748 
7.531 

329.803 
194.266 
222.834 
35.730 

0 0 
96 
97 
98 

Total 1.580,611 0 95,] 1 .58,.61 :.610.611 1.610.611 1.610.61: 1.610.611 98]18 981.18 981.188 981.188 0 

99 
100 E.Total annual costs 6.037.285 
10i 
102 F. Sales of byproducts 
103
104 
106 
107
1108 

Dried paring 
Low-fat coconut flakes 

2.080 
5.920 

kg/day 69,160 
148.000 

217.160 

0 
0 

0 

20.748 
44.400 

65.148 

41.496 
88.800 

130.296 

48.412 
103.600 

152,012 

37.296 
107.855 

152,012 

37.296 
107.855 

152.012 

37.296 
107.855 

152.012 

37.296 
107.855 

152.012 

37.296 
107.855 

152.012 

37.296 
107.855 

152.012 

37.296 
107.855 

152.012 0 



108 
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'10 G. Breakeven price of coconut cream 1.46
 
111 Sales rrice 1.54
 
112
 . 4.26E.8B0 4.268.880 4.268.880 4.268.880
113 	 Revenues fror product (wi I%wastage) 6,098.400 0 1.829.520 3.659.0,43 4.268.8K 4.268.8K 4.268.880 4.268.880 0
 

114	 (309,391) (309.391) (309.39) 320.032 320.032 320.032 320.032 0
115 	 Net revenues efore taxes (3.885.328) (393.522) (465.279) (309.391) 
Taxes and annual license fees 0 0 0 C 0 0 0 0 0 0 0 0 0 
Net revenues after taxes 	 (3.885.328) (393.522) (465.279) (309.391) (309.391) (309.91) (309.391) 370.032 320.032 320.032 320.032 0 

Other adjustrents to cashflows (fin) 
Loan proceeds
Repayment of principal 
Exclusion of depreciation
Replacement costs (vehicle)
Salvaae value 
Net cishflows (financial. 187 interest rate) 
Cumulative net cashflows (fin. 18% interest rate) 

Interest at 12% 
Net cashflows (fin. 12%interest) 
Cumulative net cashflows (fin. 12t int) 

3.496.79S 
699.359 
329.803 
40.000 
325.000 

415.615 

3.496.795 
0 
0 

(388,533)
(388.533) 

0 
(388.533)
(388.533) 

C '99.359 699.35c 699.359 699.359 699.359 0 0 0 0 
329.5K3 3 3)9.80' 39.) 329.803 329.803 329.803 329,803 329,803 329.803 

40.000 

(63.719) (834.836) (678.947) (678.947) (678.947) (718.947) 649.835 649.835 649.835 649.835 
(452.252)(1 8 .9 € % 2 4 , . 7o 

C, 419.615 419.6 1 419.61S 419.615 0 0 0 0 
(63.719) (625.028) (469.39; (469.139 (469.139) (509.139) 649.835 649.835 649.835 649.835 

(452232)(1.077 283)(1.54t.420 (2.013.559)(2.484.699)( .993.838)(2.344.O0 
3)(].694.b8)(.4 4 . 333 ) (394.498) 

0 

325.000 
325.000 

0 
325.000 
(69.498) 

Adjustments for econonic analysis 
Exclusion of nrincipal 
Exclusion of interest 
Exclusion of taxes 
Exclusion of loar procLeds 
Net cashfiows (econ. w/c financing) 
Cumulative net cashflows (econ. wbo financing) 

699.359 
419.615 

0 
3.496.795 

0 0 
0 C 
0 5 

3.496,795 
(3.885.328) (63,719)
(3,8&5.328)13.949047) 

609.35 9 
419.6H5 419.61-

C C 

493.946 649.835 
45- 101)2. 266) 

699.359 699.359 
419.615 . 

C 

64 .635 649.835 
155.431)(1.505.596 

699,359 
419.615 

0 

609.835 
(895.761) 

0 

649.835 
(245.926) 

0 

649.835 
403.909 

0 

649.835 
1.053.744 

0 

649.835 
1.703.578 

0 

325.000 
2.028.578 

IRR (financial. 187.interest) (0.06) 
IRR (financial. 12% interest) (0.00) 
IRE (economic. w/o financmnn) 0.07 
hNV(fin. 18. r-15 ) (1.466.300) 
NV(f'n. 12%.r=15%) (934.498) 
N?V(econ. r=15t) (1.138.912) 

Extra nut cost at a higher unit price (SO.13/nut)
Net cashflows (fin. I8) 
Net cashflows (fin. 12%)
Net cashflows (econ. w7o fin) 
IRR (fin. 18%). high nut price (0.28) 
IRR (fin. 12%). high nut price (0.25) 
IRR (econ. w/o fin). high nut price (0.10) 
NFV(fin. 18%. r-15%) (3.187.114)
NPV(fin. 12Z.r-15%) (2.655.312) 
NPV(econ. r-15Z) (2.59.727) 

600,000 0 
(388.533)
(388.533)

(3.885.328) 

180.000 360.000 420.000 465.738 465.738 465.738 
(243.719)(1.194.836)(1.098.947)(1.144.685)(1.144.685)(1.184.685)
(243.719) (985.028) (889.139) (934.877) (934.877) (974.877) 
(243.719) 133.946 229.835 184.097 184.097 144.097 

465.738 
184.097 
184.097 
184.097 

465.738 
184.097 
184.097 
184.097 

465.738 
184.097 
184.097 
184.097 

465.738 
]84.097
184.097 
184.097 

325.000 
325.000 
325.000 

http:4.268.8K
http:4.268.8K


2 ANNEX p 
3 
4 
5 
6 

COLETELY PROCESSED COCONUTCREAM(1000 
Paoua New Guinea (.tetrapak)
2-10-89 

LITERS/1R) 

7 
8 
9 

A.Assumptions
1.Product with fat content of 22.5Z. 

19 
11 
12 
13 
14 
15 

2.Price of dehusked nuts. S/nut
3.Unskilled wage. S/day(w/fringe benefits, leave) 
4.Electricity. S/k-hr 
5.Building cost. S/sq.. 
6.Yield of cream, liters/nut
7.Interest rates. % 

16 
17 
19 

8.Selling price of parings. S/kg
9.Selling price of low-fat flakes, S/kg 

11. Maintenance costs 
20 
21 
22 
23 
24 
25 
26 
27 

28 
29 

12. Raw material requirement. nuts per day (two shifts) 
13. Shelling rate. nuts/day
14. Paring rate, nuts/day
15. 4orking days per year
16. Packaging materials, 250 mltetrapak 
17. Daily production, liters/day (two shifts) 
18. Depreciation of building
19. Depreciation of machinery 
20. Depreciation of vehicle 
21. Insurance, Zcf equipment and buildings cost 
22. Fraction of capital investment loaned 
23. Capacity use (Y-l--OZ single shift: Yr 2--60% 

double shift, Yrs 3-10--70% double shift) 
24. Skilled wage. Slday(w/ fringe benefits & leave) 

30 
31 
32 
33 

34 
35 

B.Equipment
Nut opening
Washing and insoection area 
Grirding/blanching/pressing
Flakes dryer 
Screening and packing area 
Pasteurizing
FDA Standard extra 

14 
10 
64 
50 
10 
5 
0 

hp 

36 
37 
38 
39 

40 

Aseptic processing plant
Bomgeni:er
Aseptic tank 
Aseptic filling system (tetrapak 
Lab equipment
Dryer for parings 

5 
30 
1 
2 
2 

25 
43 
44 

Generator 
Boiler 5 

45 
46 

Office equipment
Tiuck scale 

2 
0 

47 
48 

49 

Payloader
Land transport vehicle 
Water treatment plant

Waste disposal system 
CIP 

5 

1 
- 50 

_." 51
52 

Total equipment cost. 231 

DATA YR 0 YR I YR 2 YR 3 YR 4 YR 5 YR 6 YR 7 YR 8 YR 9 YR 10 YR 1l 

0.10
 
10.01
 
0.20
 

250.00
 
0.24
 
0.18
 
0.13
 
0.10
 
0.05
 

67.797
 
750.00
 
750.00
 
250.00
 

0.14
 
16,000.00
 

0.05
 
0.20
 
0.2
 
0.01
 
0.90
 

30.12
 

38.500
 
34,650
 

238,000
 
420000
 
42000
 

240.000
 
36.000
 
504.000
 
105.000
 
140.000
 
635.000
 

50000
 
140,000 
46.875
 

210.000
 
40.000
 
40,000
 
150000
 
50,000
 
70.000
 
100000
 
43.000
 

3.373.025
 

http:16,000.00


52 ANNEX p 
5354 C. Buildings 

55 Nut storaae 260 
56 
57 
58 
59 
61 

Nut prepaiaticn area 
San-tary ine 
Drying for parings 
Drying for flakes 
Administrative 

725 
25C 
200 
390 
125 

62 Powerhouse 125 
63 Warehouse 250 
64 
65 

Warehouse for dry flakes 375 
2.600 

66 
67 
68 

D.Start-up costs, legal fees 20.000 

69 E. Installation 337.303 
70 
71 F.TOTAL CAPITAL COSTS 4.380.328 4.380.328 
72 
73 
74 C. Variable Costs 
75 
76 Coconuts 1.694.915 
77 
78 

79 
80 

Electricity 
Packaging Iaterials for crear 
Packaging for flakes 
Packaging for parings 
Other'supplies and materials 
Stabilizers, disinfectants. etc 

86.265 
2.240.000 

100.339 
10.576 
20.000 
20.000 

81 Unskilled labor 535.218 
Transport of cream (S3600/FCL) 
Transport of parings 
Transport of llakei 

871.200 
13.220 
3'.627 

82 
83 Total variable costs 5.629.360 C 1.686.808 .377.61t 3.940.55- 3.940.552 3.940.552 3.940.552 3.940.552 3.940.552 3.940.552 3.940.552 

64 
85 D. Fixed costs 
86 
87 
89 
90 

91 
92 
93 
94 
95 

'.andrent 
Indirect labor 
Administrative expenses 
Night supervisor 
Depreciation 
Maintenance 
Other 
Insurance 
Interest 

30.000 
21.029 

111,748 
7.531 

374.803 
219.016 
281.468 
40.230 
709.613 

0 
0 
0 
0 
0 
0 
0 
0 
0 

30.000 
21.029 

111.748 
7.513 

374.803 
219.016 
281,468 
40.230 

0 

30.000 
21.029 
111.748 
7.531 

374.803 
219.016 
281.468 
40.230 
709.613 

60.000 
21.029 

111.748 
7.531 

374.803 
219.016 
281.168 
40.230 
709.613 

60.000 
21.029 

111,748 
7.531 

374.803 
219.016 
281.468 
40.230 

709.613 

60.000 
21.029 
111.748 

7.531 
374.803 
219.016 
281.468 
40.230 

70S.613 

60.000 
21.029 

111.748 
7,531 

374.803 
219.016 
281.468 
40.230 
709.613 

60.000 
21.029 
111.748 

7.531 
374.803 
219.015 
281.463 
40.230 

0 

60.000 
21.029 
111.748 

7.531 
374.803 
219.016 
281.468 
40.230 

0 

60.000 
21.029 

111.748 
7.531 

374.803 
219.016 
281.468 
40.230 

0 

60.000 
21.029 

111.748 
7,53 

374.803 
219.016 
281,468 
40.230 

0 0 

96 
97 Total 1.795.437 0 1.085.824 1.795.437 1.825.437 1.825.437 1.825.437 1.825.437 1.115.824 1.115.824 1.115.824 1.115,824 0 
98 
99 
100 E.Total annual costs 7.424.798 
101 
102 F. Sales of byproducts 
103 
104 
106 

Dried paring 
Low-fat coconut flakes 

1.763 
5.017 

kg/day 58.610 
125.424 

0 
0 

17.583 
37.627 

35.166 
75.254 

41.027 
87.797 

37.29o 
107.855 

37.296 
107.855 

37.296 
107.855 

37.296 
107.855 

37.296 
107.855 

37.296 
107.855 

37.296 
107.855 

107 
108 0 55,210 110.420 128.824 128.824 128,824 128.824 128.824 128.824 128.824 128,824 0 
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i0 ANNEX p 
110 
Ili 

G.Breakeven price of coconut cream 
Sales price 

1.81 
1.98 

1iz 
113 
114 

Revenues from product (wI 1 wastage) 7.840.800 0 2.352.240 4.704.480 5.488.56b 5.48.560 5.4&8.560 5.488.560 5.488.560 5.488,560 5.488.560 5.488.560 0 
115 Net revenues before taxes 

Taxes and annual license fees 
Net revenues after taxes 

0 
(4.380.328) (367.182;

0 0 
(4.380.328) (367.182) 

(358.153)
0 

(358.153) 

(148.605)
C 

(142.606) 

(148.606)
0 

(148.606) 

(142.606) (148.606)
0 0 

(14.606) (148,606 

561.007 
0 

561.007 

561.007 
0 

561.007 

561.007 
0 

561.007 

561.007 
0 

561.007 

0 
0 
0 

Other adjustmeits to cashflows (fin)
Loan croceeds 
Repayient of principai
Exclusion of deoreciation 
Reclacement costs (vehicle)
Salvage value 
Net cashflows (financial. 18% interest rate)
Cumulative net cashflows (fin. 18% interest rate) 

3.942.295 
788.459 
374.803 
40.000 

325.000 

3,942,295 
0 
0 

(438.033)
(438,033) 

C 78.4S9 7&.459 78..459 
374,80- 374.803 374.K 374. 0 

7.620 (771.810) (562.262) (562.262)
(430.413)().202,222)(i.764.4-) )(232.7Z ) 

788.459 788.459 0 0 
374.890 274.803 371.803 374.803 

40.000 

(562.262) (602.262) 935.810 935,810
)( 491.272)(2555.462)(.65.653) 

0 
374.803 

935.810
(683.843) 

0 
374.803 

935.810
251.966 

0 

325.000 
325.000
576.966 

Interest at 12. 
Net cashflows (fin. 12% interest)
Cumulative net cashflows (fin. 12% int) 

473.075 0 
(438.033)
(438.033) 

C 
7.626 

(430.413) 

473.b75 473.07- 473.075 47-.075 473.075 0 
(535,272) (325.725: <325.725; 325.725) (365.725) 935.810 
(95.685)U.29.409)(.17.34)1.942,859)(2.308.584)(1.372.774) 

0 
935.810 
(436.964) 

0 
935.810 
498.845 

0 
935,810

1.434.655 

0 
325.000 

1.759.655 

Ad)ustrents for economic analysis
Exclusion of principal
Exclusion of interest 
Exclusion of taxes 
Exclusion of loan proceeds
Net cashflows (econ. w/o financing)
Cumulative net cashflows (econ. w/o financing) 

788.454 
473.07;

0 
3.942.295 

0 0 78.459 7&85.459 786.45-
0 C 473.07z 473.07 473.07: 
0 C C C C 

3.942.295 
(4.380.328) 7.62C 726.262 935.810 93.810 
(4.380.328)(4.372.707))3.64f.445)(-.71C.635)C(.774.826) 

788.459 
473.075 

0 

935.810 
(F9.016) 

788.459 
473.075 

0 

895.810 
56.793 

0 

935.810 
992.603 

0 

935.810 
1.928.413 

0 

935.810 
2.864.222 

0 

935.810 
3,800.032 

0 

325.000 
4.125.032 

IRR (financial. 18 interest)
18 (financial. 12% Interest)
I18(economic. w/o financing)
NPV(fin. 18%.r-15Z)
NV(fin. 12Z.r-15%)
N'v(econ. r-15%) 

0.03 
0.10 
0.12 

(887.985'
(28.43,0)
(518.888) 

Extra nut cost at a hiqher unit price (SO.13/nut)
Net cashflows (fin. 1 %) 
Net cashflows (fin. 12%)
Net cashflows (econ. w/o fin) 
IRR (fin. 18%). high nut price (0.17)
IRR (fin, 12%). high nut price (0.13)
IRR (econ. w/o fin). high'nut price 0.00 
NPV(fin. 18%. r-]5%) (2.515.299)
NFV(fun. 12t.r-15%) (1.915.745)
NPV(econ. r-15%) (2.146.202) 

508.475 0 
(438.033)
(438.033)

(1.380.328) 

152.542 305.085 
(144.922)(1.076.895)
(144.922) (840.357)
(144.922) 421.177 

355.932 465.738 465.738 465.738 
(918.195)(1 028.000)(1.028.000)(1.068.000)
(681.657) (791.463) (791.463) (831.463) 
579.877 470.072 470.072 430.072 

465.738 
470.072 
470.072 
470.072 

465.738 
470.072 
470.072 
470.072 

465.738 
470.072 
470.072 
470.072 

465.738 
470.072 
470,072 
470.072 

325.000 
325.000 
325.000 



1 ANNEX q DATA 
3 
4 
5
6 

COMLETELY PROCESSED COCONrI CREAM (1000 LITERS/B)
Paua New Guinea (double shift. canned()2-0-89 

7
8 
9 

19 
1" 
12 
13 
14 
15 
16 
17 
19 
20 
21 
22 
23 
24 
25 
26 
27 

28 
29 

A.Assuuft:ons 
1.Product witn fat content of 22.5%.2.Pricc of dehusked nuts. S/nut
3.Unskilled wace, Siday(w/frinoe benefits, leave)
4.Electricity.S/kw-hr 

BuLildinc cost. S/sq.m.
6.Yield ofcrear, lters/nut
7.Interes: rates. ' 
8.Sellinq price of parings. S/kc
9. Selling price cf low-fat flakec. S/ka
11.Maintenance costs 
12.Raw raterial requirement, nuts per day (two shifts)13. Shellhno rate. nuts/day
14. Paring rate. nuts/day
15. Workinq days per yea:
l;. Packaging Materl. ,340 m!lithographed cans
7.DaIly production. liters/day (two shifLs)

18. DeprecIat:orn of building
19. DeDreciation of eachinebv 
20. Debreciation of vehicle 
21.insurance. *of equipment and buildins cost
22. Fraction of capital investment loaned' 
23. Capacity use (Yr1--60Z single shift: Yr 2--60

douDie shft. Yrs 3-10--70' double shift)24. Skilled waze, S/day(w; fringe benefits & leave) 

DATA 

0.]0
10.01 
0.20 

250.00 
C.24 
0.18 
C.13 
0.10 
0.05 

67,797 
750.00 
750.00 
250.00 

0.23 
16.000.00 

0.05 
0.0 
0.2 
0.0 
0.92 

3.12 

'-1 

30 
31 
32 
33 

3A 
35 
36 

37 
38
39 

40 
43 
44 
45 
46 

47 
48 

49 
50 

B.Eauiocent 
Nut'opening 
Washino an inseczior. area 
Grindihg/blancnngfpressinz 
Flikes crver 
Screening and packing area 
Pasteurizing
FDA Standard extra 
Aseptic processing plant
Aseptic camnino system
Can chillers 
Buffing. drying equip-ient
Eor-qenizer 
Aseptic tank 
StarAkept lease rights
Lab equipment
Dryer for parinos
Generator 
Boiler 
Office equipment 
Truck scale 
Payloader
Land transport vehicle 
Water treat5ent plant 

Waste disposai systemCIP 

14 hr 
IC 
64 
50 
10 
5 
0 
5 
2 
135 
5 
30 
I 
2 
2 

25 

5 
2 
0 

3 

38.50 
3Z.65. 

238.00, 
420001 
4200 

240.000 
36.000 

504.000 
466667 
100000 
50000 

105.000 
140,000 
55000 
50000 

140,000 
46.875 

210.000 
40.000 
40.000 
150000 
50.000 
70,000 
]00
43.000 
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ANNEX r 
C0.KLETELY 	 FROCESSED COCONICREM (250 LTTERS'ER) 
Faupa New Gu.reL (double s starAscp*)
~. 2-10-89 abe..trs : 

8 A. Assuion 
i. Produc: wi'h fat on-tn: of 22.5%. 

19 	 2. Frice of dthusked nuts. f/nct 
1 Unskilled waoe. S!day(w/frinde benefits, leave) 

12 Eictric:ty. S/kw-h-

.lono coot. S'sc.r. 
14 	 6. Yielc o crear. liters/nu: 


7,. teres: rates. 
l 8 . Se in: zrict of aians. S/kc 

S 9.Seln price cf io.-fat 
11. aintenance costs 
'2.
20 Ray eater~a reu -resent, 


21 S nellc rate. nuts dav 

2z 14.Far'.c rate, nuts/day
.Wor.' days be- year 

fiake,. 
 S/kz 


nuts Der day (two shifts) 


0.10 
10.01
 
0.20
 

250.00
 
0.24
 
C'.I 
0.13
 
0.10 
0.05
169.492
 

750.00
 

750.OC
 
250.00 

4.13
 
40.000.
 

0.05
 
0.10
 
0.2
 

0.01
 
0.90
 

3.12 

7-.00'
 
65.30,
 
47e.00X
 
560.00
 
84.000
 
231.000
 
5S.800
 
534.000
 
117.000
 
140.000
 
55.000
 
50.003
 
280.000
 
150000
 
93.750
 
420.000
 
40.000
 
40.000
 
50.000
 
70.000
 
400.000
 
43.000
 

4.038.850
 

24 16s ;;rczjteialc. 25 liter starAse 
ioi o sh 

i. Deprecatio of bu:ladrc 

Depreciation of 

2C. Debreciation of vehicle 
28 Insurance 

D. machinery 


2. actc of capital investment loaned 

30 
 E. EaulDent
 
Nut penn-

Was"' ano :nspectio: 

GrinaioinbiancMn crerSin: 


32 	 Dryin- area 

--	 Screening and packunc 
34 	 Fasteurizinc 

35 	 FDA Standard extra 

36 	 Aseptic processinq plant

37 	 Eowogenizer 

3 	 Aseptic tank 

39 	 StarAsept lease riahts 


Lab eo'nvment 

40 	 Dryer fo- paring: 


Payloader 

43 	 Generator 

44 	 Boiler 

45 	 Office equipsent 

46 	 Truck scale 

47 	 Land transport vehicle 

48 	 Water treatment Dlant 


Waste diszosal cystem 

49 CIP 

50

5
1 


baS 

Lt; 


2apac:tv use r I--C.. Yr. --60%ile s':ift: 2 
oubie sh:ft. Yru. o~r--70% double shift) 

24. Skilled :aE. S.da,. (wfrinoe benefits & leave) 

2 ht 

15 
9: 

100 

0 

5 

0 

5 


60 

1 

3 

2 


50 


5 

2 

0 


5 


1 


270 




5253 ANNEX r1.l~~e 

56 

57 
58 
59 
61 

6 

Nut storaqe
Nut preparaticn area 
Sanitary line 
Dr ?n.lor prlngz
Drying for flakes 
Akrun:strative 
5 werhouse 
harehouse 
Warehouse for r-'flakes 

520 
1450 
300 
400 
780 
250 
250 
500 
750 

66 

69 

70 
772 

7' 

....ar-uLp costs. 'ecal fees 

E. Installation 

F.TCTAL CA....COS 

5.200 1.300.000 

20 

403.885 

5.762.735 5.762.735 

74 VARIABLE COSTS 

7f 
7 
78 

7c 
S i 

Coconuts
lectric~ty 
ackaoina aterials for cream 
skauinc Eaterials for flakes 

,ackaginc for parin-s
Trarnsirt of creas fS3600/F1CL)T'anSor*
Transport cf flakes 
Transport cf oarincs 
Cer'sup lieS and materials 
Stabilize-. disinfectants. etca00 

-2.178.005 

4.237.288 
100.829 
250.847 
26.47 
26.442 
94.062 
34.068 
33.051 
50.00253.001: 

8E. 

8; 

909io92 
93 
93 
94 
96 

96 
97 

Tota. 
FIXED CooS 

857 Land rent6,0CRent for starAse0Cfilling system0 

Indirect labor s 

Night superisor90h 'A instprativ e nsen 

Adzinistrative expensesMaintenance 
Others 
Ohsranc 
insurance 

25 9.1, 
9 

19200 
30.0427. 3 

7.53e11.748473.885 
288.137 
496.585 
53.389 

864.894 

2.405.409 

Yea: C ea:. 

0 19202 
C 3D.042.3 

7.53100 473.885 
0 28.137 
0496.585 
0 52.385 
0 C 

0 i.540.515 

Year 2 Year 7 Year 4 Year 5 Yea- 6 Year 7 Year 8 

C95-19- E9 196 6.95296 6.9.2..96 6.952.196 

.00 000 60.0 60.00O 60.000 60.000 
19200 1920 2920r 9200 19200 9200 1920030.042 30.042 30,042 30.42 30.042 3(.042 30.042.53.13 7.531 7,5 !7 5 1" 5 17531 7'531 

7,11.74.04535311211.74E '11,748 211.74' 111.748 12.748 121.748 111.74 
473.885 473.8,£5 4.6.5 473.8854773.885 473.88522.137 288..37 288.137 282.137 288,137 288.137 288.137496.58 9 6..584 96.585 449658 .55 496.5553.38 53.389 53.389 53.389 53.389 53.239 53.389864,894 864.894 864.894 864.894 864.894 0 

2.405.409 2.405.409 2.405.409 2.405.409 2.405.409 1.540.515 1.540.515 

Year 9 Year 10 

6.952.196 6.952.196 

60.000 
19200 1920030.042 30.0422D5 10 

7531473.885 473.88.5 

496.585 496.585 
53.389 53.389 

1.540.515 1.540.515 

Year I' 

0 
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ANNEX s 
4 
5
6 
I 

ClMeLErELY rROCESSED CX0NtL CREAM (2500 LITERS!HR)
Papua New Guinea (doubie snif:. tetrapak)2-10-89 

9 
i9 

* 

it 
17 
IC 
2C 
2. 
2 
,3 
2 
25 
2 

28 
29 

IC, 

32 
33 
34 
35 
36 
37 
38 
39 

40 

43 
44 
45 
46 
47 
48 

49 

.~ Asir-,orns 
i. Froduct with fa' content of 22.5...2. Price ef debusked nuts. S/nut
3. Uncklied wace. S'daykwifrince benefits. leave)4. Eectric ty.'Sk,-hr 
5. Buildinq cost. S'sq.c. 

loea.. I-ersimna: 
7 interest ra Ps.. 
S. SellmC price of parlnqs. S/ko
9. Sellin6 price of lcw-fat ffiaker.Slkg
ii.Maintenance costs 
12. Raw raterial remirement. nuts per day (two shifts)

Sneilanc rate. nutsdav 
1. ?armn: rate. ni.sida 
1::. rk:ficays per 2 
16. ackaqinq ratrlpals. 250 inltetraDak 
1. 2aily roductic.- l:terst/av (two'shifts)
18. Denrec:ation ofbin 
19. Derrez:ation of ra rnery
20. Deoreclatimn :f vehicle 
2. insurance 
2 wractnorCcm-aC2investnent ioaned 

1apacitycue m-0 sige shft: Yr. 2 -60% 
double sh~ft. Yrz. ' on -70,,.double shiff)24 Skilled wace. S/day, )wfmae beneffits leave)i. E,- . en, 

!ut* openin: 21 hrWashi-n an6 insection 15 
Grindnc/htianchng,, ress n 96
Drying area 100
Screeinq a'd packing 10 
Pa teurizin ' 5 
FDA Standar e.:rra 0
Aseptic procession plant 5 
Eojwqenizer 60 
Aseptic tank 1 
Aseotic filler (tetranak; 2 
Lab'eqipient 2
Dryer for parings 50 
Payloader 
Generator 
Boiler 5
Office em-Npcent 2
Truck scale 0
Land transport vehicle 
Water treatrent plant
kaste disposal syster
C!0 1 

0.10 
10.01 
0.20 

250.00 
0.24 
0.18 
0.13 
0.10 
0.05 

169,492 
710.00 
750.00 
10.00 
t.14 

40.000.00 
0.05 
0.10 
0.2 

0.01 
0.92 

30.12 

77.00C 
69.307 

476.002 
5tO.00 
84.000 
231.000 
58,800 

534.000 
117.000 
140.000 
635.000 
50.000 
280,000 
150000 
93.750 

420.000 
40.000 
40.000 
50.000 
70.000 

400,000 
43.000 

51 -- -2-4.!,0 



52 
53 
5-. 

ANNEX s 
C. Build:ng 

61 

Nut storage
5Nut preparation area 
TSanItary line 
Dry m, ot parinos 
Dryin for flakes 
.Amlnnistrative 
P?owerhouse 
2Warehouse 
4arehouse for dry flakec 

520 
1450 
300 
400 
780 
250 
250 
500 
750 

6 5.200 1.300,000 

D.S:ar:-uI costs. legal fees 20000 

7L; 
- ".!nstal1aon 

71E 'TiL CAPMTU, COrIS 
461.885 

6.400.735 6.400.735 

7-74 VAXEI5 COSTS 

7 

7c; 

con 
TEle::r~clty 
acKaz:r.: raterialz for crearm 

?ackacI: aterials for flakes 
racka:n: for parings 
Trans rtof crear. (S3600'FCL)
Transmr: of fiake: 
Transot: of parings 
ter rutties annieaterals 
Stati"zear. d:sinfectantz. etc .accr 

4.237.288 
100.455 

5.600.000 
250.847 
26.441 

2.17E,000 
94.068 
33.05: 
50.000 
50.000

1.259.185 Year 0 Year Year 2 Year 2 Year 4 Year 5 Year 6 Year 7 Year 8 Year 9 Year 10 Year 11 

85 
8587 
89 

90 
91 
92 
93 
94 
95 

9697 

98 
99 

FIYD COSTS 

Land rent 
Indrect lator 
Night supern;sor 
Administrative expenses 
Depreciation 
Maintenance 
Orthers 
insurance 
Interest 

60.000 
30.042 
7.53i 

111.748 
531.8,,5 
320.037 
693.967 
59.189 

958.854 

2.773.250 

0 
0 
0 
0 
0 
0 
0 
0 
0 

0 

163.8K: 

60.000 
30.042 
7.531 

11,748 
531,885 
320.C3, 
693.967 
59.189 

0 

1.814.397 

8.327.6 

60.000 
33.042 
7.531 

111.745 
531.885 
320.037 
693.967 
59.189 

958.854 

2.773.250 

,3.875.335, . 5 9.71L.52-

60.000 60.000 
30.042 30,042 
7.531 7.531 

111,748 211.748 
531.885 531.5 
320.037 
693.967 693.967 
59,189 59.189 
958,854 958.854 

2.773.250 2.773.250 

9.715.535 

60.000 
30.042 
7.531 

111.748 
531.885 

693.967 
59.189 

958.854 

2.773,250 

9.715.535 

60.000 
30,042 
7.631 

111.748 
531.88 

693.961 
59.189 
958.854 

2.773.250 

9.715.535 

50.000 
30.042 
7.931 

111.748 
531,885 
320.037 
693.967 
59.189 

0 

1.814,397 

9.715.535 

60.000 
30.042 
7.531 

111.748 
531.8&5 
320.037 
693.967 
59.189 

1.814.397 

9.715.535 

60.000 
30.042 
7.531 

111.748 
531.885 
320.037 
693.967 
59.189 

1.814.397 

9.715.535 

60.000 
30.042 
7,531 

111.748 
531.885 
320.037 
693.967 
59.189 

1,814.397 0 
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52 
ANNEX t 

53 
54 
55 
56 
57 
58 
59 
61 
62 
63 
64 

C. Buildings 

Nut storage 
Nut Preparation area 
SanLary line 
Drying for parings 
Dryino for flakes 
Administrative 
Powerhou-e 
Warehouse 
Warehouse for dry flakes 

520 
14-50 
300 
400 
780 
250 
250 
500 
750 

65 
66 
68 
68 

0. Start-up costs, legal fees 

5.200 1.300.000 

20000 
69 
7071 
72 

E. Installation 

F.TOTAL CAPITAL COSTS 

498.385 

6.802.235 6.802.235 

73 
74 VARIABLE COSTS 
75
76 
77 
78 

79 
8081 

83 

84 
85 

Coconuts 
Electricity 
Packaging materials for cream 
Packaging raterlais for flakes 
Packaging for parngs
Transport of crear (S3600/FCL)
Transport of flakes 
Transport of parings
Other suppi.es and Eateriais 
Stabilizerc. disinfectantc, etcLabor 

Total 

FIXED COSTS 

4.237.288 
113.526 

6.764.706 
250.847 
26.441 

2.178.000 
94.068 
33.052 
50.000 
50.000.2'9.185 

15.057,112 

Year 0 

0 

Year I 

4.517.133 

Yea: Z 

9.034.267 

Yea- 2 

10.539.978 

Year 4 

10.539.978 

Year 5 

10.539.978 

Year 6 

10.539.978 

Year 7 

10.539.978 

Year 8 

10.539.978 

Year 9 

10.539.978 

Year 10 

10.539.978 

Year 1] 

87 
89 

90 
91 
92 

93 
95 
960 
97 

98 

Land rent 
Indirect labor 

Night supervisorAdainistrative expenses 
Depreciation 
Faintenance 

Others 
Interest 

60.000 
30.042 

7.531111.748 
568.385 
340.112 

752,856 
101939 

2.951.494 

0 
0 

00 
0 
0 

0 
0 

0 

60.000 
30.042 

7.531111.748 
568.385 
340.112 

752856 
62.839 

1.933.511 

60.000 60.000 
30.042 30.042 

7.531 7.531111.748 111.748 
568.385 568.385 
340.112 340.112 

752.856 752.856 
62,939 62.839 

.017.898401.017.98t 
2.951.494 2.95:. 94 

60.000 
30.042 

7.531111.748 
568.385 
340.112 

752.856 
62.839 

1.017.984 
2.951.494 

60.000 
30.042 

7.531111.748 
568.385 
340.112 

752.856 
62.839 

1.017.984 
2.951.494 

60.000 
30.042 

7.531111.748 
568.385 
340112 

752.856 
62.839 

1.017.984 
2.951.494 

60.000 
30.042 

7.531111.748 
568.385 
340.112 

752.856 
62.839 

C 
1.933.511 

60.000 
30.042 

7.531111.748 
568.385 
340512 

752.856 
62.839 

1.933.511 

60.000 
30.042 

7.531111.748 
568.395 
340.112 

752.856 
62.839 

1.933.511 

60.000 

7.531111.748 
568.395 
340.112 

752.856 
62.839 

1.933.511 0 



ANNEX t 
99

100 
'01 

E.Total annual costs 
18.008.606 

102 
103104 
106 
107 

F.Sales of by products 

Pried parina
Low-fat coconut flakes 

4.407 
12.542 

kg/day 146.525 
313.559 

109 
110 
11 

G.Breakeven Prce of 
Sales priceco 

oconut cream1.75 
r 

460.085 

1.98 

0 138.025 276.051 322.059 322.059 322.059 322.059 322.059 

112119 
114115 e rNrevenues for eroutaxe wstaTaxes and annual license fees 

Taes anevnual ese ee0 
Ne: revenues after taxes 

Other adjustments to cashflows (fin)Loan proceedsRepayment of orincipai
Exclusion of aeDreciationecluseon o (reicleo 

RE1 lacement costs (vehicle)
Salvage valueNet cashflows (financial, 18% interest rate) 

Ineet atlw f12 % intret)..464
Interest at 127
Cumulative net cashflows (fin. 12% int) 
Adjustments for econmic analysis 

19.602.000 0 5.88.600 11.761.200 13.72.40 13.72:.40" 13.72'.400 13.721.400(6.802.235) (432.019) 51.493 551.987 553.987 551.987 551.9870 0 0 0 0 0 0(6.802.235) (432.019) 52.490 55:.967 55.987 551 987 551.987 

6.122.012 6.122.011.224.402 C C 1.224.410 >.224.40- :.224.402 1.224.402 1.224.402 
t.7440 "568.3a5 0 565,35 566.3E: 55E.3s8 56E.385 568.385 568.38 

40.000 
4.0 

0.000 40,000 
650.000 

(68.2241 ]3f.365 (604.528 '1u00340 .030) (104.030) (144.030) 
Cuuatie net f ie(680.2244(543.857) 1145.38; 1.25 5 ( .446: 60.476) (1.604.507) 

1C 734.64: 7373 .'64 734.64: 734.641 734.641 
(680.2241 136.36t, (32:.]E5; 17L.31l 79.32 179.312 139.312(60..224 (543.857; (865.043: (6E-.7.' (506.419: (327.107) (187.795) 

13.721.400 
1.569.971 

0 
1.569.971 

0 
568.3a5 

2.138.356533.849 

02.138.356 
1.95C.561 

13.721.400 
1.569.971 

0 
1.569.971 

0 
0568.385 

2.138.3562.672.205 

02.138.356 
4.088.916 

13.721.400 
1.569.971 

0 
1.569.971 

0 
0:568.385 

2.138.3564.810.560 

02.138.356
6.227,272 

13.721.400 
1.569.971 

0 
1.569.971 

0
0568.385 

2.138.3566.948.916 

2.138.356
8.365.627 

0 
0 
0 
0 

0 

650.000650.000?.598.9]6 

650.0009.015.627 
Exclusion of principal
Exclusion of interest 
ExclusionC xFxclusion of loan proceedsRet cashflows (econ. w/o financino) 

eetcashflows (econ. w o financing)
Cumulative net eashflows (econ. wo financing) 
IPR (financial. 18Z interest) 0.29IRR (financial. 12' interest) 0.39IRR (economic. w/o fInancing) 0.18NFV (fin. 18,. r-15") 1.320.374RFV (fin.127. r-15,) 2.038.565NPV(eccn. r=15%) 902.085Extra nut cost at a hiaher ujt price (SO.13/nut)Net cashflows (fin. 18%) 

Net cashflows (fin. 127)
IR . 18,. high nut price 0.07 
IRR (fn.12%). high nut price 0.12IRR (econ. w/o fin), high'nut price 0.10NPV (fin. 18Z. r-151 (.086.111)P V (fin.12%. r=15V (367.920)NFV(econ. r-15%) (1,504.400) 

:.224.402 
734.641 

6.122.012 

1,271.186 

C C, -. 224.40. '.22z.4C: 3.224.402C C 427.46 4246 27.466 
0 0 C 0

6,122.012000
612.1 

(6.802.235) 136.3A6 1.330.65.3 1.831.180 1.831.180
(6,802.235) (6.665,869) (5.335,186) (3.504.006) (1.672,825) 

0 381.356 762,712 889.831 465,738(680.224) (244.990) (1.367.240) (993.861) (569.768) 
(680.224) (244.990) (1.083,897) (710.529) (286.426)(6,802.235) (244.990) 567971 1.365.442 

1.224.402 
427.466 

0 

1.831.180 
158,355 

465.738 
(569.768) 

(286.426)
1.365.442 

1.224.402 
427.466 

0 

1.791.180 2.138.356 
1.949.535 4.087.891 

465.738 465.738 
(609.768) 1.672.618 

(326.426) 1.672.618 
1.325.442 1.672,618 

2.138.356 
6.226.246 

465.738 
1.672.618 

1,672.618 
1.672.618 

2.138.356 
8.364.602 

'65.738 
1.672.618 

1.672.618 
1.672.618 

.567 9.5,2 

0.2.02 
2.138.356 650.000 
10.502.957 11.152.957 

465.738 
1.672.618 650.000 

1.672.618 650.000 
1.672.618 650.000 
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ANNEX u 

(I000 LITERS/HR)COLETELY PROCESSED COCONUT CREAM 
Solomon Islands (double shift, starAse-t)
 

A.Assuptions

1.Product with fat content of 22.5t.
 
2.Price of dehusked nuts. S/nut 

3.Unskilled wage. S/day(w/fringe tenefits. leave) 

4.Electricity. S/kw-hr 

5.Building cost. Ssq T. 

6.Yield o? cream. liers/nut 

7.Interest rates. t 

8.Sellinq price of parings. S/kg 

9.Selling price of low-fat flakes. S/kg 

11.Maintenance costs 

12. Raw material requiresent. nuts oer day (two shifts) 

13. Shelling rate, nuts/day 

14. Paring rate, nuts/day 

15. Working days per year 

16. Packaginq materials. 25-1 starAsept 

17.Daily producton. liters/day (two shifts) 

18. Depreciation of building 

19. Denreciaticn of machinery 

20. Depreciation of vehicle 

21.Insurance. t of equipment and buildings cost 

22. Fraction of capital investment loaned 

23. Capacity use (Yr l---0% single shift: Yr 2--60'
 

double shift, Yrs 3-10--70t double shift)
 
24. Skilled wage, S/day(w/ fringe benefits & leave) 


B.Fnuipm~ent
 
iut open'n 

Washing and inspection area 

Grindinglblanching/pressing

Flakes dryer 

Screening and packing area 

Pasteurizing

FDA Standard extra 

Aseptic processing plant 

Homogenizer

Aseptic tank 

StarAsept lease rights 

Lab equipment 

Dryer for parings 

Generator 

Boiler 

Office equipment

Truck scale 

Payloader

Land transzprt vehicle 

Water treatment plant


Waste disposal system 

CIP 


Total equipment cost 


14 hp 

10 

64 

50 

10 

5 

0 

5 

30 

1 

2 

2 

25 


5 

2 

0 


5 


1 

_ 

232 


YR 6 YR 7 YR S YR 9 YR I0 YR 11
 
YR I YR 2 YR 3 YR 4 YR 5
DATA YR O 


0.10
 
3.78
 
0.18
 

250.00
 
0.24
 
0.18
 
0.13
 
0.10
 
0.05
 

67.797
 
750.00
 
750.00
 
250.00
 

4.13
 
15.000.00
 

0.05
 
0.10
 
0.2
 
0.01
 
0.90
 

17.18
 

38.50
 
34.650
 
238.000
 
420000
 
42000
 

240,000
 
36,000
 
504,000
 
105.000
 
140.000
 
5000
 
50000
 

140.000
 
46.875
 

210.000
 
40.000
 
40.000
 
150000
 
50.000
 
70.000
 
100000
 
43.000
 

_ 

2.793.025
 

http:15.000.00


52 ANNEX u 
53 
54 

C.Buildings 

55 
56 
57 
58 
59 
61 

Nut storage
Nut preparation area 
Sanitary line 
Drying for parings
Drying for flakes 
Aministratzve 

260 
725 
150 
200 
390 
125 

62 Powerouse 125 
63 Warehouse 250 
64 
65 

Warehouse for dry flakes 375 
2.600 65.000 

66 
67 
68 

D.Start-up costs, legal fees 20.000 

69 E.Installation 279.303 
70 
71 F.TOTAL CAPITAL COSTS 3.742.328 3.742.328 
72 
73 
7475 C.Variable Costs 

76 oconuts 1.694.915 
77 
78 

79 
80 
81 

Electricity 
Packaging materials for cream 
Packaging for flakes 
Packaging for parings
Other supplies and materials 
Stabilizers. disinfectants, etc 
Unskilled labor 

77.108 
660.800 
100.339 
10.576 
20.000 
20.000 

201.952 

82 
83 
84 

Transport of cream (S3600IFCL) 
Transport of parings 
Transport of flakes 

Total variable costs 

871.200 
13.220 
37.627 

2.707.73L C :.11,.32: ..4.64 2.50:.43"-Z.59E.4:7 2.595.417 2.595.417 2.595.417 2.595.417 2.595.417 2.595.417 

85 U. Fixed costs 
86 
87 
89 
90 

91 
92 
93 
94 
95 

Land rent 
Indirect labor 
Administrative Pxpenses 
Night supervisor
Depreciation
Paintenance 
Uther 
Insurance 
Interest 

30.000 
7,935 

80.676 
4.294 

1]6.803
187.116 
185.387 
34.430 
606.257 

0 
0 
0 
0 
0 
0 
0 
0 
0 

30.000 
7.935 

80.676 
4.294 

316.803 
187.116 
185.387 
34.430 

0 

30.00 
7.935 

80.676 
4.294 

316.803 
187.116 
185.387 
34.430 
606.257 

60.000 
7.935 

80.676 
4.294 

316.803 
187.116 
185.387 
34.430 

606.257 

60.000 
7.935 
80.676 
4.294 

316.803 
187.116 
185.387 
34.430 
606.257 

60.000 
7.935 

80.676 
4.294 

316.803 
187.116 
185.387 
34.430 
606.257 

60.000 
7.935 
80.676 
4.294 

316.803 
187.116 
185.387 
34.430 

606.257 

60.000 
7.935 

80.676 
4.294 

316.803 
187.116 
185.387 
34.430 

0 

b0.000 
".935 

80.676 
4.294 

316.803 
187.116 
]P5.387
34.430 

0 

60.000 
7.935 

80.676 
4.294 

316.803 
187.116 
185.3S7 
34.430 

0 

60.000 
7.935 
80.676 
4.294 

316.803 
187.11b 
185.387 
34.430 

0 0 
97 Total 1.452.898 0 846.640 1.452.898 1.482.898 1.482.898 482.898 1.482.898 876.640 816.640 876.640 876.640 0 
98 
99 
100 E.Total annual costs 5.160.636 
10i 
102 
103 
104 
106S107108 

F.Sales of byprodurts 

Dried paring
Loi-fatcoconut flakes 

1.763 
5.017 

kg/day 58.610 
125.424 

_ __
184.034 

0 
0 
0 

17.583 
37.627 
55.210 

35.166 
75.254 

110.420 

41.027 
87.797 
128,824 

37.296 
107.855 

128.824 

37.296 
107.855 

128.824 

37.296 
107.855 

128.824 

37.296 
107.855 

128.824 

37.296 
107.855 

128.824 

37.296 
107.855 

128.824 

37.296 
107.855 

128.824 0 
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10 

20 

30 

40 

50

1
 
2 ANNEX v
 
3
 
4 COMPLETELY CREAMPROCESSED CO0ONUJ (1000 LITERS/HR)
5 Colonon islands (d.tetrapak)

6 2-10-89
 
7
 
8 A.Assumptions 

9 1.Product with fat content of 22.5%.
 

2.Price of dehusked nuts. S/nut

11 3.Unskilled wage. S/day(w/fringe benefits, leave)

12 4.Electricity. S/kw-hr 

13 5.Building cost. S/so.m.

14 6.Yield of creac. liters/nut

15 7.Interest rates. ' 

16 8.Selling price of parings. S/ko 

17 9.Selling price of ]c;-iat flakis. S/kg

19 I. Maintenance costs 


12. Raw material requirement, nuts per day (two shifts)

21 13. Shelling rate. nuts/day

22 14. Paring rate, nuts/day 

23 15. Working days per year 

24 16. Packaging materials. 250 in tetrapak

25 17. Dailv production. liters/day (two shifts)

26 18. Depreciation of building

27 19. Depreciation of machinery


20. Depreciation of vehicle 

28 21. Insurance. ' of eouioment and buildings cost 

29 22. Fraction of caoital investment loaned' 


23. Capacity use ,?r I--0% single shift: Yr 2--60%
 
double shift. Yrs 3-10--70%'doulle shift)
 

24. Skil!elwae. Slday(w' fringe benefits & leave) 


E. Equipment
 
31 Nut opening 14 hrp 

32 Washing and inspection area 10 


Grinding/blanching/pressina 64 

Flakes dryer 50 

Screening and packing area 10 


34 Pasteurizing 5 

35 FDA Standard eitra 0 

36 Aseptic processing plant 5 

37 Homogenizer 30 

38 Aseptic tank 1 

39 Aseptic fi!ling system (tetrapak 2 


Lab equipment 2 

Dryer for parinqs 25 


43 Generator 

44 Boiler 5 

45 Office equipment 2 

46 Truck scale 0 


Payloader 

47 Land transport vehicle 

48 Water treatment plant 5


Waste disposal system 

49 CIP 1 


51 Total equipment cost 21 

52
 

DATA YR 0 YR ] YR 2 YR 3 YR 4 YR 5 YR 6 YR 7 YR 8 YR 9 YR 10 YR ]1
 

0.10
 
3.78
 
0.18
 

250.00
 
0.24
 
0.18
 
0.13
 
0.10
 
0.05
 

67.797
 
750.00
 
750.00
 
250.00
 

0.14
 
16.000.00
 

0.05
 
0.10
 
0.2
 
0.01
 
0.90
 

17.18
 

38.500
 
34.650
 
238.000
 
550000
 
42000
 

240.000
 
36.000
 
504.000
 
105.000
 
140.000
 
635.000
 

50000
 
140.000 
46,875
 
210.000
 
40,000

40.000
 
150000
 
50.000
 
70.000

100000
 
43.000
 

.3.05 

http:16.000.00


52 ANNEX v 
53 C. Buildins 
54 

Nat storace 260 
5 
57 
58 
59 
61 

Nut preparation are 
San1tarj line 
Dryno for parinos 
Dryin for lake 
Adnin~strative 

725 
150 
200 
390 
125 

62 Powerhouse 125 
63 Warehouse 250 
b4 
6.5 

warehouse for dry flakes 375 
2.60000 

66 
67 C. Start-u: cost:. lecal fees 20.000 
62 
69 E.inztallation 350.303 
70 
71 F.TOTAL CA-ITAL COSTS 4.523.328 4.523.328 
727i 
74 C.Variable Costs 
75 
76 Coconuts 1.694.91
77 
7E 

Electrmcity
Packacinc raterials for crear. 

76.77K 
2.243.000 

Packacino for flakes 100.339 

79 
8 

Packacino for parnas
Other supplies and iaterials 
Ssabl12zer. disinfectants. etc 

]0.576
20.03C 
2C.003 

22 Unskilled labor 202.952 
Transpor: of crear.(S36Lj/FCL) 872.20" 
.r nscrt of parings
Transb:: of lakes 

13.222 
3-.627 

82 
83 Tota! variable costs 5.280. :.SP03 .7.96 3.702.624 3.70S.7'.70-62:702.t42 .700.624 3.700.624 3.700.624 3.700.624 3.700.624 
84 
85 C.Fixed costs 
86 
87 
89 
90 

91 
92 
93 
94 
95 
96 

Land rent 
indirect labor 
Adninistrative expenses
Night supervisor 
Depreciation
Maintenance 
Other 
Insurance 
Interest 

30.000 
7.935 
80.676 
4.294 

387.803 
226.166 
264.330 
41.530 

732.779 

0 
C 
0 
0 
0 
0 
0 
0 
0 

30.000 
7.935 
0.576 
4.294 

387.803 
226.166 
264.330 
41.53Y 

0 

30.000 
7.935 

80.67 
4.294 

387.803 
22i.16 
264.330 
41.530 
732.779 

60.000 
7.935 

80.676 
4.294 

387.803 
226.166 
264.33C 
41.530 
732.779 

60.000 
7.935 
80.676 
4.294 

387.803 
226.166 
264.333 
41.530 

732.779 

60.000 
7.935 

80.676 
4.294 

387.803 
226.166 
264.330 
41.520 
732.779 

60.000 
7.935 

80.676 
4.294 

387.803 
226.166 
264.330 
41.530 

732.779 

60.000 
7.935 
80.7E 
4.294 

387.803 
226.166 
26'.330 
41.530 

0 

60.000 
7.935 
30.676 
4.294 

387.803 
2.6.]66 
264.330 
41.530 

0 

60.000 
7.935 
80.676 
4.294 

387.803 
226.166 
264.330 
41.530 

0 

60.000 
7.935 
80.676 
4.294 

3S7.803 
226.166 
264.330 
41.530 

0 0 

97 Total 1.775.513 0 1.042.734 1.775.513 1.805.513 2.805.513 1.805.513 1.805.513 1.072.734 1.072.734 1.072.734 1.072.734 0 
98 
99 

100 E.Total annual costs 7.062.119 
101 
102 
103 

F.Sales of byproducts 

104 
106 

Dried paring
Low-fat coconut flakes 

1.763 
5.017 

kg/day 58.610 
125.424 

0 
0 

17.583 
37.627 

35.166 
75.254 

41.027 
87.797 

37.296 
107.855 

37.296 
107.855 

37.296 
107.855 

37.296 
107.855 

.37.296 
107.855 

37.296 
107.855 

37.296 
107.855 

107 
108 184.034 0 55.210 110.420 128.824 128.824 128.824 128.824 128.824 128.824 128.824 128.824 0 
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29 
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43 

44 

45 
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47

48 

49 

49
SO] 

ANNEX w 

COON.UT CREMJ LITERS/HR)(100COMPLETELY PROCESSED 
canned)Salo n Islands (double shift. 

2-10-89 

A. ASSUotions 
1.Product with fat content of 22.5..
 
2.Price of dehusked nuts. S/nut 

3. Unskilled wage. S/day(w/fringe benefits, leave) 


4. Electricity. S/kw-hr 

5.Buildinq cost. S/sq.r. 

6.Yield of cream. liters/nut 

7.Interest rates. Z 

8. Selling price ofparings. Sikg 

9. Selling price of low-fat flakes. S/kg 

I1.Maintenance costs 

12. Raw material requirement, nuts per day (two shifts) 

13.Shelling rate. nuts/day 

14. Paring rate. nuts/day 

15. Working days per year 

16. Packaging materials. 340 mlIitbographed cans 
(two shifts).
17.Daily production, liters/da 

18. Depreciation of building 

19. Depreciation of machinery 

20. Depreciation of vehicle 

21. Insurance. . oZ ecraipcent and buildings cost 
22. Fraction of capital investment loaned' 

23. Caacit' use (Yr 1--60' single shift; Yr 2--6O. 

dcuble shift. Yrs 3-l0--707 double shift)
 
24. Skilled wage. S/day(w/ fringe benefits 

&leave) 

B.Equipent 14 hn
Nut opening 

Washing and insoection area 

10 

64


Grindinlblanching/pressing 
 50
Flakes dryer 

Screening and packing area 10 

Pasteurizing

FDA Standara extra 

Aseptic processing plant 2 


15
Aseptic canning system 
 5
Can chillers 

Eomogenizer 

Aseptic tank 1 


StarAsept lease rights 2 

2
Lab equipment 


Dryer'for parings 25 

Generator 
 5
Boiler 
 2
Office equipment 
 0
Truck scale 

Payloader 

Land transport vehicle
plan 5 
Waste disposal syster 1
Water treatnent nlant 

C-

CIP -- __ 

YR 10 YR 11
YR 7 YR 8 YR 9YE 4 YE 5 YR 6
YE_ Yi YE 3DATA YF.O 

3.78
 
3.78
 
0.18
 

250.00
 
0.24
 
0.18
 
0.10
 
0.10
 
0.05
 

67.797
 
750.02
 
7M0.0' 
250.00
 

0.2

0.0
 
0.1c
 
0.2
 

0.0
C 91 

3S.50' 
34.65:
 
238.002
 
420000
 
42000
 

240.000
 
36.000
 
466667
 
46666
 
00000
 

105.000
 
140.000
 
55.000
 
50000
 

140.000
 
46.875
 
210.000
 
40.000
 
40.000
 
1.0000
 
c. 000
10000070.O00
4000
43.000
 



52 ANNEX w 
53 C.Buildincs 
54 
55 
56 
57 
58 
59 
61 

Nut storage 
Nut preparation area 
San tary line 
Dry1 or parinas 
Drylny for llakes 
Adiinuistratlve 

260 
725 
150 
200 
390 
125 

62 Powerhouse 125 
63 Warehouse 250 
64 
65 

Warehouse for dry flakes 375 
2.600 650.000 

66 
67 
68 
659 

D. Start-up costs. Ie 1 fees 

E. Installation 

20.000 

340.969 

70 
71 F.TCTAL CAPITAL COSTS 4.420.661 4.420.661 

72 
73 
74 C. Variable Costs 
75 
76 
77 
78 

79 
80 
81 

Coconuts 
Electricity 
Packaging materials for cream 
Packaqing for flakes 
Fackaginq for parlngs 
Other supplies and raterials 
Stabilizers. disinfectants. etc 
Unskilled labor 
Transort of cream (S3600/FCL) 

oTranscrcf oiakes 

1.694.915 
84.087 

2.705.882 
100,339 
10.576 
20.000 
20.00,
201.9K,871.20, 

3 .6? Yea: C Yea: Yea: 2 Yea: 2 Yea- 4 Year S Sea: 6 Year 7 Year E Year 9 Year 10 Year 11 

83 Total variable costs 5.759.gX! 0 1.727.940 3.455.8K 4.031.860 4.031.86' 4.031.865 4.03>.860 4.031.860 4.031.860 4.031.860 4.031.860 

84 
85 
87 
89 
9 

91 
9293 

D. Fixed costs 

Indirect laor 
Adn stratve expenses 
Cint penses 
Night supe isorDepreciation 

MaintenanceOther 

30,000 
7.935 

84.420 
4.918 

37.469378.469 

221.033
287.990 

0 
0 
0 
00 
0 
0 

30.000 
7.935 

84.420 
4.918

378469 

221.033 
287.990 

30.00 
7.93 

84.420 
4.918

378.469 

221.033 
287.990 

60.000 60.000 60.000 
7.935 1.935 7.935 
84.420 84.420 84.420 
4.918 4.918 4.918 

378.46 S 378.46937.033 371.033 

221.033 221.033 221.033 
287.990 287.990 287.990 

60.000 
1.935 

84.420 
4.918 

378.469 
221.033 
287.990 

60.000 
7.935 
84.420 
4.918 

378.469 
221.033 
287.990 

6C.000 
7.935 
84.420 
4.918 

378.469 
221.033 
287.990 

60.000 
7.935 
81,420 
4.918 

378.469 
221.033 
287.990 

60.000 
7.935 

84.420 
4.918 

378.469 
221.033 
287.990 

94 

95 
96 
97 

insurance 

Interest 

Total 

40,597 

716.147 

1.771.509 

0 40.597 
0 0 

0 1.055,362 

40.597 
716.147 

1.771.509 

40597 
716.147 

1.801.509 

40.597 
716.147 

1.801.509 

40.597 
716.147 

1.801.E09 

40.597 
716,147 

1.801.509 

40.597 
0 

1.085.362 

40.597 
0 

1.085.362 

40.597 
0 

1.085.362 

40.597
0 

1.085.362 

0 

0______0 

98 
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1 
2 ANNEX x
 

(2500 LITERS/H)4 CO LETELY PRCESSED COCORIT CREAM. 
5 Solomon islands (dounie shift. starAsept)
 
6 2-I0-89
 
7 
8 A.Assumptions
 
9 1.Product with fat content of 22.50.
 0.10
19 2.Price of dehusked nuts. S/nut 

11 3.Unskilled wace. S/day(w/fringe benefits, leave) 3.78
 
12 4.Elpctricity. S/ky-hr 0.18 

250.00
13 5. Butldir cost. S/sq.m. 
 0.24
6. Yield of creaz, liters/nut
14 
0.18
15 7. Interest rate-. '. 

0.13
H6 8. Selling price of parin , S/ka 
0.1017 9. Selling price of low-fat flakes. Sikg 
0.05
19 11.Maintenance costs 
 169.492
20 12. Raw raterial reouirerent. nuts per day (two shifts) 


750.00
21 13. Shelling rate. fiuts/day 

750.00
22 14.Parina rate, nuts/day 
 250.00
3 15.Wurking days per year 


24 1t.Packacina materials. 25 liter starAsent baqs 4.13
 
25 1".Da:ly production. liters/day (two shifts) 

25 18. Deoreciatror. of buiidcnc 

27 19. Depreciaton of rachinery 


20. Depreciation ofvehicle 

28 21.Insurance 

29 2,. Fraction of captai investment loaned 


23. Canacity use (yr 1--07sinole shift: Yr. 2 

dounle shift. Irs. 3 on --703 double shift)
 

40.000.G00
 
0.05
 
0.10
 
0.2
 
0.01
 
0.90
 

--603
 

17.18
24. Skilled wage. S/aay. (w/fringe benefits & leave) 

30 B. EuuiDrent
 
31 ?ut' ooen nc 


Washinu an6 Inspection
Grinong blanuhinc'pressr 

32 Dryin area 

33 Screening ano P.CinC

i4 Paturin
34 Pasteurizin9
 

35 FDA Standard extra 

36 Aseptic processing plant 

37 Aoogenizer 

38 Aseptic tank 

39 StarAsept lease rights 


Lab equirment 

40 Dryer for parings 

43 Generator 

44 Boi)er 

45 Office equip:ient 

46 Truck scale 

47 Land transprt vehicle 


Payloader 

48 Water treatment p)a',t
Waste disposal Sy;Le , 

49 CIe 

50 


51270 


21 hp

15 

96 

10 

10
5 


0 

5 


60 

I 

3 

2 

50 


5 

2 

0 


5 


1 


77.000
 
69.300
 
476.000
 
560.000
 
21.O0
231.000
 

58.800
 
534.000
 
117.000
 
140.000
 
55.000
 
50.000
 

280.000
 
93.750
 

420.000
 
40.000
 
40.000
 
50.000
 
150OO
 
70.000
 

400.000
 
43.000
 

___.038.850
 
4.038.850
 



52 
52 

ANNEX x 
C. Buildlnqs 

55 552Nut storane 520 
56 
57 
58 
;q 
61 
62 
61 
64 

"utpreparation area 
San:arv line 
DOrVIno!or parinas 
DriInA for tlakes 
Aolinistrative 
Powerhouse 
Warehouse 
Warehouse for dry flakes 

1450 
300 
400 
780 
250 
250 
500 
750 

5.200 1.300.000 

L.S Cart-uprouts. le-a. fees 20000 

6 
70 
7 
73 

E. Instailpticn 

B TOTAL CAITAC,COSTS 

403,885 

5.762.735 5.762.735 

7 VAIABLE COS-S 
7z 

7F 

& 
87 
83-

Coconuts 
,iectrcty 
Packaclnc materials for cream 
Fackainc materials for flakes 
?ackagin: for paras 
Tra.s~r: cf crear CS3600/FCLP 
Transbor: C.flaker 
Transport of parincs
Other suppIies and materials 
Stanlllzerz. d:s:nfetantc, etc 

To.. 

4.237.28 
89.738 

:.652.000 
250.847 
26.441 

2.178.0 , 
94.068 
33.05 
5C.03C 
50.0CC 

.5s 
Yea 

C 

Year 

.2.74. -

ez: 2 
.4." 

ea: 3 

.2-C.c-

Yea: 4 

t.39-.59 

Sea -5 

6.39-.59 

Yea-

6.395.59 

Year 7 

6.395.591" 

Year E 

6.395.590 

Year 9 

6.395.590 

Year 10 

6.395.590 

Year 11 

85
88 
87 

89 

9, 
9i 
92 
93 
94 
95 

96 
97
98 

FIXED COSTS 

Land rent 
Rent for starAsent filling system
Indirect labor 
Night su.ervisor 
Administrative expenses 
DePreciation 
Maintenance 
Others 
Insurance 
Interest 

~T-2.-37 

60.000 
19200 

!:.336 
4.294 
8.676 

473.8S5 
288.137 
456.828 
53.389 

864.894 

C 
C 

0 
0 
0 
0 
0 
0 
0 

0 

6C.00Ci 60.00 
19200 19200 
1 3.33t 11336 
4.294 4.294 

80.671 80.676 
473.88-5 473.885 
288.137 288.137 
456.82E 456.82H 
53.389 53.389 

0 864.894 

1.447.742 2.312.637 

60.0CI 6.00, 60,000 
19200 19200 19200 
11.33H ii36 1133b 
4.294 4.294 4.294 

&q.676 80,676 80 .676 
477.8.8,47 478Q.885, 
288.137 288,137 288.137 
456.828 456.828 456.828 
53.389 53.389 53.389 

8'4.894 864 
854.894 854.894 

2.312.f37 2.312.637 2.312,637 

6u. 900 
19200 
1].335 
4.294 
8.676 
473 885 
288.137 
456.828 
52.389 

864.894 

2.312.637 

60.000 
19200 
E.336 
4.294 
80.676 

473. 88 
288.137 
453.828 
53.389 

0 

1.447.743 

60.000 
19200 

11.336 
4.294 
80.676 

473.885 
288.137 
456.328 
53.389 

1.447.743 

60.000 
19200 

11.336 
4.294 
80.676 

473.885 
288,]37 
456,828 
53,389 

1.447.743 

60.000 
19200 

11.336 
4.294 

80.676 
473.885 
288.137 
456.828 
53.389 

1.447.743 0 
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2 ANNEX y

3
 
4 COWLETELY PROCESSED COCONUT (2500 LITERSIBR)
CR :AM 

5 Solo0on Islands (double shift. tetrapak)

6 2-10-89
 
7
 
8 A. Assumptions
9 1.Product with fat content of 22.5%.19 	 2.Frice of dehusked nuts. S/nut

11 	 3.Unskilled wage. S/day(w/fringe benefits, leave)
12 	 4.Electricity. S/kw-hr

13 	 5.Buildino cost. S/sq.m.

14 	 6.Yield of cream. liters/nut
5 7.Interest rates. Z 

16 	 8.Selling price of parings. S/ko

17 9.Selling price of low-fat flakes. S/kg

19 11.Maintenance costs 

20 12. Raw material requ!rement, nuts per day (two shifts)

21 13. Shelling rate. ;iuts/day

22 14. Paring rate. nuts/d-y

23 15. Working dayz per year

24 16. Packaging materials. 250 idtetrapak

25 17. Daily production, liters/day (two shifts?

26 13. Depreciation of buildina 

27 19. Depreciation of machinery


20. Depreciation of vehicle

29 21. Insurance 


22. Fraction of capital investment loaned 

23. Capacity use (vr I--O single shift: Yr. 2 60%
 

double shift. rs. 3 on --707double shift)

24. Skilled wage. S/day. (w/fringe benefits & leave)


30 B.Eoulment

31 	 qut'oDening 
 2 hp


Washiho and inspection 15 

Grinding/blanching/pressing 
 96
32 Drying area 100 


33 Screening and packing 10
34 	 Pastedrizing 
 5

35 FDA Standard extra 

36 Aseptic processing plant 

0 
5


37 	 Hoeoenizer 
 60

38 Aseptic tank 1

39 Aseptic filler (tetrapak) 2


Lab eqruipment 	 2
40 	 Dryer for parings 50 

Payloader


43 	 Generator 

44 	 9ciler 
 5
45 	 Office eguipment 2

46 	 Truck scale 
 0

47 	 Land transport vehicle 

48 	 Water treatment plant 5


Waste disposal systes

49 	 CIP 
 1 

50
 
51 
 269 


0.10
 
3.78
 
0.18
 

250.00
 
0.24
 
0.18
 
0.13
 
0.10
 
0.05
 

169.492
 
750.00
 
750.00
 
250.00
 

0.14
 
40.000.00
 

0.05
 
0.10
 
0.2
 

0.01
 
0.90
 

17.18
 

77.000
 
69.300 

476.000
 
560.000
 
84.000
 

231.000
 
58.800
 

534.000
 
117.000
 
140.000
 
635.000
 
50.000
 

280.000
 
150000
 
93,750
 

420.000
 
40.000
 
40.000
 
50.000
 
70.000
 

400.000
 
43.000
 

4618.850
 

http:40.000.00


52 
53 
54 

ANNEX y
C. Buildings 

55 Nut storaae 520 
56 Nut preparaticn area 1450 
57 
58 

Sanitary line 
Drying for parinos 

300 
400 

59 
61 

Drying for 11ake; 
Administrative 

7890 
250 

62 Powerhouse 250 
63 Warehouse 500 
64 Warehouse for dry flakes 750 

65 5.200 1.303.000 
6b 
68 

6.Start-up costs. legal fecs 20000 

69 
70 

E.Installation 461,885 

7]
72 

F.TOTIALCAPITAL COSTS 6.400.735 6.400.735 

73 
74 VMRIABLE COSTS 
75 
76 Coconuts 4.237.288 
77 
78 

79 

Electricity
Packaging raterials for crear 
Packagin6 naterials for flakes 
Packaqin6 for prings
Transport of cream S3600/FCL)
Transport of flakes 
Transport of parings 
Other supplies and materials 

89.405 
5.600.000 

250.847 
26.441 

2.178.000 
94.068 
33.051 
50.000 

80 
81 
82 

Stabilizers. disinfectants. etc 
Labor 

50.000 
475.125 Year C Year Year 2 Year Year 4 Year 5 Year 6 Year 7 Year 8 Year 9 Year 10 Year 11 

83 
84 

Total 13.08.225 C 3.920.26S 7.850,535 9.25S.956 9.158.95E 9.158.958 9.158.953 9.158.958 9.158.958 9.158.958 9.158.958 

85 FiXED COSTS 
86 
87 
89 

90 
91 
92 
93 
94 
95 
96 

Land rent 
!ndirect lahor 
Night supervisor
Adrinistrative ex-penses
Depreciation
Maintenance 
Others 
Insurance 
Interest 

60.000 
11.336 
4.294 
80.676 

531.885 
320.037 
654.211 
59.189 
958.854 

0 
0 
0 
0 
0 
0 
0 
0 
0 

60.00r 
11.336 
4.294 

89.676 
531.885 
320.037 
654.211 
59.189 

0 

60.000 
11.336 
4.294 

80.676 
531.885 
320.037 
654.211 
59.189 
958.854 

60.000 
11.336 
4.294 

80.676 
531.885 
320.037 
654.211 
59.189 
958.854 

60.000 
11,336 
4.294 

80.676 
531.886 
320,037 
654.211 
59.189 

958.854 

60.000 
11.336 
4.294 

80.676 
531.885 
320.037 
654.211 
59.189 
958.854 

60.000 
11,336 
4.294 

80.676 
531.8R5 
320.037 
654.211 
59.89 
958.854 

60.000 
11.336 
4.294 
83.676 

531.885 
320.037 
654.21]
59.189 

0 

60.00J 
11.336 
4.294 

80.676 
531.895 
320.037 
654.211 
59.189 

60.000 
11.336 
4.294 

80.676 
531.885 
320.037 
654.211 
59.189 

60.000 
11.336 
4.294 

80.676 
531.885 
320.037 
654.211 
59.189 

97 
98 

2.680.480 0 1.721.627 2.680.480 2.680.480 2.680.480 2.680.480 2.680,480 1.721.627 1.721.627 1.721.627 1.721.627 0 

99 



99 
100 

101 
102103 
10 
106 

107109 

ANNEX y
E. Total annual costs 

F.Sales of by products 
red parng 

Lou-fa-- coconut flakes 
4.407 

12.542 
ka/day 

15.764.706 

146.525 
313.559 

110 
111 

112113 
115 

G. Breakeven price of coconut creamSales price 

Revenues from,product (w/17wastage)
Net revenues before taxes 
Taxes and annual license fees 
Net revenues after taxes 

Other adjustiients to cashflows (fin) 
Loan proceedsRepayment of principalExclusion of depreciation 

Reolacerent costs (vehicle) 
Sa l v a oe v a lu e 
Net cashflcws (financial. 18% interest rate)Cumulative net cashflows (fin. 18% Interest rate) 
Interest at 122 
Net cashfovs (fin. 12% interest)Cumulative net cashflo s (fin. 12Z 

Exclusion of principal 
Exclusion of interest 

Exclusion of taxesExcluson of loan oroceeds 
etahfw eo./fnacn).7 

Net cashflcws (ecoh. w/o financino)
Cumulative net cashflows (econ. wio financing) 

IRR (financial, 18% interest) 1.58IRR (financial. 12% interest) 1.71IRR (economic. w/o financing) 0.39NPV (fin. 18%. r-15%) 7.754.291NPV (fin.12%. r-15%) 8.432.514NV'econ r=15Z) 7.427.068 

460.085 0 138.025 276.051 

1.53 
1.98 

19.602.000 0 5.882.600 11.7h1.,
.5.235 

(6.400.73) 
(6.400.735) 37!.731 1.50,.235 

5.760.662 5.760.6621.152.132 0 C1. 
531.885 0 5 1.88 52.3 

45.31 00 
0.0 0 

650.000 (640.074, 903.61; 885.95. 
(640.074 26.54 1.19.53 

63. 
691.279 C C 69:.276 

Cuatven 93.61 .15.5 
(640.074 262.54-' :9. 

1.152.132 C C " 
71.27 C.152.134 

. C 427.46.760.662 5.760.662 
02 5.76.65 

(6.400.735) 903.61 2.733.1
(6,400.735) (5.497.119) (2.762.958) 

322.059 322.059 322.059 322.059 322.059 322.059 322.1,59 322.059 

2.721.40 13.7:.40 13.721.400 13.721.40 13.721.400 13.721.400 13.721.400 13.721.400 
2.20402: 2.204.02: 2.204.021 2.204.021 3.12.875 3.162.875 3.162.875 3.162.875 

C 0 0 0 0 0 02.204.02 2.204.02: 2.204.021 2.204.02 3.162 875 3.162.875 3.162,875 3.162.875 

1 

21. A 3 1.5 .152.132 1.152.538 5 5 51 
531&S 53,8,50 0 3 080 

5 1 8 3 . 5 51 8 3 1 & 3 .8 3 .8 3 . 531 , 8 9 5 

650.0.C 

1.5S3.77 :.5&3.774 1.593.774 i.54-.774 3.694.760 3.694.760 3.694.760 3.694.760 650.00C 
3.079 

] 8528.907 22.223.667 22 873.66.., 5.903.85 7 .:7 103.387 14. 34. 47 
69..27* 691.279 0 0 0 0 C 

nf.8St(640.0748.34 :. 34 .81.348 1.811.348 3.694.760 3.694.760 3.694.760 3.694.760 650.000.nt.K.62 97".-15 8.782 499 12'477,259 16.172,019 19.866.779 23.561.539 24.211,539 

11. 1.152.132 :.152 13, 1.152.132 
42 46t 427.46 427.466 427.466 

C 
0 0 0 0 0 CK 94 .430.947 3.430.947 3.390.947 3.694.760 3.694.760 3.694.760 3.694.760 650.00066t'.989 4.097.935 7.528.882 10.919.829 1;.614.589 18.309.349 22.004.109 25.698.869 26.348.869 

Extra nut cost at a unit price (SO.13/nut) 
Net(640.074)Net cashflows (fin. 32. f(640.074)IRR (fin. 18%). high nut price 0.90 

IRR (fin. 12%). high nut price 1.04IRR (econ. w/o fin). high nut price 0.31NPV 'fin. 78%. r-157) 5.347.805NPV 'fin.12%. r-15%) 6.026.029NPV(ecor. r-15%) 5.020.5835.A.8 

1.271.186 0 

(6.400.735) 

381.356 
522.260 
522.260 
522.260 

762.712 
123.276 
390.851 

1.970.449 

889.831 
693.944 
961.518 

2.541.116 

465.738 
1.18.036 
1.385.610 
2.965.209 

465.738 
118.036 

1.385.610 
2.965.209 

465.738 
1.078.036 
1.345.610 
2.925,209 

465.738 
3.229.022 
3.229.022 
3.229.022 

465.738 
3.229.022 
3.229.022 
3.229.022 

465.738 
3.229.022 
3.229.022 
3.229.022 

465.738
3.229.022 
3.229.022 
3.229.022 

650.00 
650.00 
650.000 



2 ANNEX z 
3
 
4 c-PLETELY PROCESSED COCONUT CREAM.(2500 LITERS'HR)
5 Solcon Islands (double snift. canned)
6 2-10-89
 
7 
8 A.Assumptions
 
9 1. Produc' with fat content of 22.5.

19 2.Price of dehusked nuts. S/nut

II 3. Unskilled waqe. S/day(w/frirge benefits, leave) 

0.10
 

12 4. ElecLricity. Slkv-hr 
3.78
 

13 5. Building cost. S/sg.m. 
0.18
 

250.00
14 6. Yield of cream, liters/nut 
 0.24
15 7. Interest rates. .
 
16 S.Sellhng price of parinqs. S/kq 

0.18
 

17 9.Selling price cf low-fat flakes. S/kg 
0.13
 
0.10


19 11.Maintenance costs 

20 12. Raw material requirement, nuts per day (two shifts) 

0.05
 
169.492


21 13. Shelling rate, nuts/day 
 750.00
22 14. Faring rate, nuts/day 
 750.00
23 15. Working lays per year 
 250.00
24 16. Packaqno materials. 340 mllitboraphed cans 0.23
 
i5 17. Daily productico. liters/day (tvo shifts)

26 iS.Depreciation of building

27 19. Depre-iation of rachinery


20. Depreciation of vehicle 

28 21.Insurance 

29 22. Fraction of capital investment loaned 


23. Capacity use (yr 1--0* sinqle shift: Yr. 2 

double shift. Yrs. 3 or --70. double shift)
 

40.000.00
 
0.05
 
0.10
 
0.2
 
0.01
 
0.90
 

--60.
 

24. Skilled wage. S/day. (w/fringe benefits & leave) 17.18
 
30 E. F-guilkent
3 . Nut openiro 
 21 hp 77.000
 

Washing and inspection 15 
 69.300
Grinding/blanching/pressiic 96 
 476.000
32 Drying area 
 10( 5f0.000
33 Screening and packinq 
 10 94.000

34 Pasteurizing 
 5 231.000
35 FDA Standard extra 
 0 58.800
36 Aseptic processinq plant 
 5 534.000

37 Eomogerlzet 
 60 117.000

38 Aseptic tank 
 1 140.000
Can chillers 
 30 200.000
Buffing. drying equipment 5 
 100.000
39 As..Yic canning system 
 2 700,000


Lab , 'ipment 
 2 50.000
40 Dryer for parinqs 
 50 280.000
43 Generator 
 93.750
44 Boiler 
 5 420.000
4; Office equipment 2 
 40.000
 
46 Truck scale 
 0 40.000
47 Land transport vehicle 
 50.000


Payloader 
 150.000
48 Water treatment plant 5 
 70.000

Waste disposal system 
 400.000
49 CIP 
 1 43.000
 

50
 
51 
 304 4.983.850 

http:40.000.00


52 ANEX z 
53 C. Buildings 
54 
55 
56 
57 
58 
59 
61 

Nut storage 
Nut preparation area 
Sanitary line 
Drying Lor parings
Drying for flakes 
Adinitrative 

520 
3450 
300 
400 
780 
250 

62 Powerhouse 250 
63 Wrehouse 500 
64 4arehouse for dri flakes 750 

65 
66 

5.200 1.300.000 

68 
D. Start-up costs, legal fees 20000 

69 E. Installation 498.3a5 
70 
71 F. TOTAL CAPITAL COSTS 6.802.235 6.802.235 
72.73 
7475 VARIABLE COSTS 

76 
77 
78 

Coconuts 
Electricity 
Packaginq materials for crear. 

4.237.288 
101.038 

6.764.706 

79 
80 
81 

Packaging materials for flakes 
Packaginq for parings 
Transort of cream S3600/FCL) 
Transprt of flakes 
Transport of parinqs
Other supplies and materials 
Stabij;zers. disinfectants. etcLabor 

250.847 
26.441 

2.178.000 
94.068 
33.051 
50.000 
50.000 
475.125 Year C Year 1 Year 2 Year 3 Year 4 Year 5 Year 6 Year 7 Year 8 Year 9 Year 10 Year 11 

83 

84 

Total 14.260.T4 0 4.278.169 8.556.338 9.982.395 9.982,395 9.982.395 9.982,395 9.982.395 9.982.395 9.982,395 9.982.395 

85 FIXED COSTS 
8687 
89 

90 
91 
92 
93 

9495 

Land rent 
Indirect labor 
Night superviso -
Administrative expenses
DeDreciation 
Maintenance 
Otners 

InsuranceInterest 

60.000 
11.336 
4.294 

80.676 
568.385 
340,112 
713.028 

62.8391.017.984 

0 
0 
0 
0 
0 
0 
0 

00 

60.000 
11.336 
4.294 
80.676 

568.385 
340.112 
713.028 

62.839
0 

60.000 
11.336 
4.294 

80.676 
568.385 
340.112 
713.028 

62.839
1.017.984 

60.000 
11.336 
4.294 

80.676 
568.385 
340.112 
713.028 

62.8&91.017.984 

60.000 
11.336 
4.294 

80.676 
568.385 
340.112 
713.028 

62.839
1.017.984 

60.030 
11.336 
4.294 

80.676 
568.385 
340.112 
713.028 

62.839
1.017.984 

60.000 
11.336 
4.294 
0.676 

568.385 
340.112 
713.028 

62.839
1.017.984 

60.000 
11.336 
4.294 

00.676 
568.385 
340.112 
713.028 
62.839 

0 

60.00 
11.336 
4.294 

80.676 
568.385 
340.112 
713.023 

62.839 

60.000 
11.336 
4.294 
80.676 

568.385 
340.112 
713.028 
62.839 

60.000 
11.336 
4.294 
80.676 

568385 
30]112
713.028 
62.839 

97 

98 
2.858.652 0 1.840.669 2.858.652 2.856.652 2.858.652 2.858.652 2.858.652 1.840.669 1.840.669 1.840.669 1,840.669 0 

99 



0 
101 
102 
103 
104 
106 
107108 
109 
110 
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ANNEX z 
E.Total annual costs 

F.Sales of by products 

Dripd paring
Low-fat coconut flakes 

G.Breakcven price of coconut crea-
Sales price 

4.407 
12.542 

kg/day 

17.119.216

146.525 
313.559 

460.085 

1.67 
1.7S 

0 138.025 276.051 322.059 322.059 322.059 322.059 322.059 322.059 322.059 322.059 

1i3 

215 

Revenues froT produc: (w'1%wastaoe) 

Net revenues before taxes 
Taxes and arnual license fees 
Nez revenues after taxes 

19.602.000 0 

(6.802.235) 
0 

(6.802.235) 

5.882.602 i,.761.202 

UO0.212) 622.26; 
0 

(100.212) 622.260 

12.7:2.40: 

.22.' 
0 

1.202.412 

12.72.40 

.202.41, 
0 

202.412 

3.72:.402 

2,202.412 
C 

!.202.412 

13.721.400 

1.202.41) 
0 

1.202.412 

13.721.400 

2.220.396 
0 

2.220.396 

13.722.400 

2.220.396 
0 

2.220.396 

13.721.400 

2.220.396 
0 

2.220.396 

13.721.400 

2.220.396 
0 

2.220.396 

0 

0 
0 
0 

Other adjustments to cashflows (fin)
Loan proceess
Repayment )iprincipal
Exclusion of deoreciation 
Reolacement costs (vehicle)
Salvage value 
Net cashflows {financial. 1&8interest rate)
Curulative ne' cashflows (fin. 18% interest rate) 

6.122.012 
1.224.402 

568.385 
40.000 
650.000 

6.122.012 
0 
C 

(680.224;
(60.224; 

C 
56E.38-

46E.17' 
(212,.0.: 

1.224.40' 
56 .3E-

(3.757
(24>.808 

:.224.402 
565.3E-

54t.39--
302.5E" 

:.224.40-
565.3S0 

346.39-
84;.9K 

>.224.402 
568.385 

546.39-
:.392.37F 

1.224.402 
568.385 
40.00l 

506.395 
2.899.772 

0 
569.385 

2.788.781 
4.688.554 

0 
568.385 

2.788.781 
7.477.335 

0 
568.385 

2.788.781 
10.266.116 

0 
568.385 

2.788.781 
13.054.897 

0 

650.000 
650.000 

13.704.897 
Interest at 120 
Net cashflows (fin. 12, interest)
Cumulative net cashflows (fir. 12, int) 

734.64- C 
(68.224:
(68.224: 

C: 
4L.172 
211.0511 

734.64: 
243.582 

3-.532 

734,.64 734.64: 
82.72? 82.7r 
86.272 2.697.01C 

734.642 
829.737 

2.526.747 

734.641 
789.737 

3.316.484 

0 
2.788.781 
6.101.266 

0 
2.788.781 
8.894.047 

0 
2.788.781 
11.682.828 

0 
2.788.781 
14.471.609 

0 
650.00C 

15.121.609 
Adjustments for economic analysisExclusion of principal
Exclusion of interest 
Exclusion of taxes 
Exclusion of loan proceeds
Net cashflows (econ. w/o financing)
Cueulative net cashflcws (econ. w/o financing) 

1.224.402 
734.641 

0
6.122.012 

.24.40' 1,224.40-
2 0 42'.46' 427,46'

2 C6.122.012 
(6.802.235; 46E.173 1.90.454 2.481.606 
(6.802.235) (6.334.062)(4.432.609) (1.951.003) 

1.224.40-
427.46t 

C 

2.481.6u# 
530.603 

:.224.402 
427.466 

0 

2.481.606 
3.012.209 

1,224.402 
427.466 

0 

2.441.606 
5.453.814 

0 

2.788.781 
8.241.596 

0 

2.788.781 
11.031.377 

0 

2.788.781 
13.820.158 

0 

2.788.781 
16.608.939 

0 

650.000 
17.258.939 

IRR (financial. 187 interest)
IRR (financial. 12Z interest)
IF'(economic. w!o financing)
N!,(fin. 18%. r-15%)
NiV kfin.12%. r-15%)
NFV(econ. r=15%) 

0.68 
0.83 
0.26 

3.865.630 
4.583.821 
3.447.341 

Extra nut cost at a higher unit price (SO.13/nut)
Net cashflows (fin. 18.)
Net cashflows (fin. 12%)
Net cashflows (econ. w/o fin) 
1IR (fin. 18%). high nut price 0.28 
IRR (fin. 127). high nut orce 0.37 
IRR (econ, w/o fin). hig' nut price 0.18
NV (fin. 38..r-15,) 1.459.145 
FPV (fan.12%. r=15,) 2.177.336 
NPV(econ. r-15%) 1.040.856 

1.271.186 0 
(680.224)
(680.224)

(6.802.235) 

381.356 
86.817 
86.817 
86.817 

762.712 
(796.469)
(513.127)

1.138.742 

889.831 
(343.435)
(60.093)

1.591.775 

465.738 
80.657 

363.999 
2.015.868 

465.738 
80.657 
363.999 

2.015.868 

465.738 
40.657 

323.999 
1.975.868 

45.738 
2.323.043 
2.323.043 
2.323.043 

465.738 
2.323.043 
2.323.043 
2.323.043 

465.738 
2.323.043 
2.323.043 
2.323.043 

465.738 
2.323.043 
2.323.043 
2.323.043 

650.000 
650.000 
650.000 
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3 ANNEX aa
 
4 VIRGIN Ol AND SKIX MILK FRODOrTION (HIECAPACITY)


SoloMor Islands (dounie sh:-f:'
Skis Filk Price SO.50!26 	 2-15-85
 

7
 
S 	 A. Assum lolons 

i. Proauction of vlrqit oil. kg/day 10.95919 2. Price of dehusked nuts. Snut 0.10
! 3. Unskilled wace. S/day(wlfrinoe benefits, leave) 3.7832 4. Electricity. Slkw-hr " 	 0.1813 5.Buildino cost. S/sq.2. 250.00
 

14 6.Yield of coconut skrn rilk. kg!nut 	 0.07
15 7. Interest rateZ. 
 0.18 

6. Seilllnprice of parans. S/kc 0.13

17 9. Seiln; price cf low-fat flakes. S/kc 	 0.10

19 	 1.. Paintenahce crst 
 0.05

20 12. Raw material requirement. nuts per day (two shifts) 219.178
21 13. Shelling rate. nutsiday 750.00
 
22 	 14. Parano rate. nuts,dav 
 750.00

22 	 1. Wcrkfno days pe, vear 
 250.00
 
24 "ackagin. materials. 250 ml Tetrapak 0.14


Packacna: materialo. 25 liter staiAsept bass 4.13
 
25 	 1,.Da:ly'trdu:,ion of skiited ziIk1. (two shifts)kc,,dav H16000.0c
 
Z, 	 18. Derec-a-ioc of bidinc 

1 o. of rachinervebre-latio5 
C. De rec-arior vehicle "
of 

2H 25.Insurance 
2c 22. Fraction of cao:ta! investment loaaed 

22. Canac'.; us- (: '--Ct sincle snift. Yr. 
co=ief... .. 

2,:.	-, ce 

S:ie
r:ace 


32 	 nog'azen: 
1 	 Na cpTe;n 

:asnzh:
anlnsbectI 

Clndi./bianchngicpessnr.:

32 Dryinq area 
23 Screeiing and packing
34 Pasteurizing 

0.05
 
0.10
 
0.2
 

0.01
 
0.90
 

2 -- 60t 
s. 3 on --70' double shift) 

o.day iWfnoe benefits l 17.18iea-e)
-f li1k. ','2K m!Tetrapak 0.5skin4e 

22 h 77.003 
15 69.300 
96 476.000 

100 550.000 
10 84.000 
5 231.000 

Virgin o1l and skimmed milk plan 5C 674800
35 FDA Standard extra G 58.800
 
36 Aseptic processirg plant 
 5 	 534.000

37 Homoenizer 60 	 117.60018 Aseptic tank I 	 140,000
39 StarAsept lease rights 3 55.000
 

Tetrapak filling system 
 2 	 460000

Lab equipment 
 2 	 50.000

40 Dryer for parings 50 280,000

43 Generator 
 93.750

44 Boiler 
 5 	 420.000
45 Office equipment 	 2 
 40.000

46 Truck scale 
 O 	 40.000 
47 Land transport vehicle 
 50.000
 

Pay)oader 
 150000
 
48 Water treatment plant 
 5 	 70.000


Waste 	d9sposal SystEm 400.000

49 cIP 
 1 	 43.000 
51 322 	 ,1b64.250 

http:H16000.0c


51 
52 
53 
54 
55 
56 

8 
59 
6 

6z 

ANNEX aa 
C.BuIdinas 

N storace 
h preparatlon area 
Sandbr} itne 
DrlInC for parinQs
Dri:onc for flakes 
Adminlstrative 
2Poerhouse 
Warebouse 
'arenousf fer dry flakes 

520 
1450 
60C 
400 
780 
250 
250 
500 
750 

65 5.503 1.375.033 

3. Start-uo ccst. ieoa: 
68200 
69 E.installation51.5 

eel 20000 

7A C C.075,671 7.075.675 

72 

7 

75 

7ocoPnts5.479.452
retati 

7acmKaOIz Ia*erIals fc:skiured r.ik. Tetraoak
-acxacinc naermair for tmrclr 0.L.StarAsebt 
Fackacm: zatertals for fiaKe.-

ck":!nz for Ozr:nroz 
ranscr: sC m:rr-C: mS36 FC L 

107.020 
'.24C.003 

452.603 
324.384 
3 

Transbcr- c; I en"C7 2 .6i"4-.7i; 

-

& 
8: 
88&8 
8-' 
8z 
8687 

90 
91 
92 
93 
94 
95 

9 

>z r. :nt::zan::, etc 
Lr 

Tc, 

MXE, COSTS 
Land rent 
Rent for starAsep: filimna system
Indirect laor 
Niqgt supervisor
Adinstrative expenses
Depreciation 
Mamntenance 
Others 
Insurance 
Interest 

9; 

52.00 
60.73

10.979.678 

60.000 
19201 

11.336 
4.294 

80.676 
590.175 
353.784 
548.984 
65.393 

1.059.358 

2.793.19 

0 

0 
0 
0 
0 
0 
0 
0 
0 
0 
0 

0 

3.291.903 6.587.807 7.685.775 7.685.775 

60.000 60.000 60.000 60.000 
19200 19200 19200 19200 

1'.33h 1i.336 11.336 11.336 
4.294 4.244 4.294 4.294 

&0.676 80.676 K.676 80.67t
590,175 590.175 59.175 590.175 
353.5,784 353.784 353.784548.984 54E.984 548.994 548.984 
65.393 61.3?:- .L 3 65.393 

11.0. .. 5:.> :.055359 
1.73-.840 2.79.19- 2. 7.:- 2.792.!99 

7.685.775 7.685.775 

60.030 60.003 
19200 19200 
11.336 11.33L 
4,294 4.2?4 

80.676 80.676 
590,]75 590.]75 
353.784 353.784 
548.98,4 548.984 
65.393 65.393 

1.059.359 .059.355 

2.793.199 2.793.199 

7.6.775 

6O.OJ 
19200 

1 336 
4,294 

590.175 
35,.784
54,.994 
65 39 
' 0 

1.733.84C 

7.685.775 

60.000 
19200 

11.336 
4.294 

K.37680.676 
590.175 
353.784 
548.984 
65.393 

1.733.840 

7.b85.775 

60.000 
19200 
11.336 
4.294 

80.676 
593.175 
59,175353.784 
548.984 
65.393 

1.733.840 

7.685.775 

60.000 
19200 

11.336 
4.294 

80676 
590.175353.784 
548.984 
65.393 

1.733.840 0 
3' 99

10 
101 

E. Total annual costs 13.772.877 
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2 ANNEX ab3 
4 VIROIB OIL AND SKIM MILK FROOUCTION (HIGH CAPACITY)


SSolomon islands (double shift). skiz milk price SO.55'i
 
6 2-15-89
 
7
 
8 A.Assur.tions
 

1. rroduction of virarn oil.ko/day

19 	 2.Price of dehusked nuts. Sln t


3,2.Unskilled wace. S/dav(w!frniae benefits, leave)

4.Electricity. S~kw-hr" 


1 5.Bu:ldinc cost. S'sc.r.

14 Yield of coconut s-kirilk. konut 

15 . Interert rates. : 

I. 	 Sellhnc price of p-rincz. S,'kq

9.Selhlng price cf low-fat flake:. S'k 

1 11.Maintenanrce costs20 12. 	Rav ra~elal le'irenent. nut: per day (tw shifts) 


13. 	Snellinu rate. futs/day
22. arjncrate. nUts/day 
23 	 15. orklnc aays Der yEar


rackagino r.aterals. 250 mlTetraoak 

aterials. tlie:2. 	 raCaarng 25 starAseot bac:


2 	 DT
Daily orodurtic: of skined r :..ko/ay (two shifts)
Lt iE. of buildinq

19.Debreciatiocf machine ' 

2 Debre:,at:io of vencie 


2S 2:.lniurance 

2 22. 	Fractio,: of capital loaned
in.estmen 


Capacity use (vr 1--O7 60%sinole shift: 	Yr.2 -
couNe shift. rs. 3 on --70% double shift)


24. 	Sk,1Ied waoe. S'oay. (w!frinoe benefits & leave,
Sale r)ice'cf t,'25Cskined r.:!k. rJ Tetrapak 

30 Ez.oo ect 
3. 	 Kut'oln Inc 21.or 

Washih. and insDection 15 

Grindinc/blanchlng/pressinc Yr
32 	 Flakes dr-yer 
 100 


23 Screeninn and packing 10 
24 Pasteuriizna 

Virgin oil and skimmed milk plan 50 
5 

35 FDA Standard extra 0
36 Aseptic processing plant 5
37 Eomgenizer
38 Aseptic tank 

60 
1

39 	 StarAsept lease richts 3 

Tetrapak filling system 2 

Lab ecuipcent 2
40 Dryer'for parings 50


43 Generator 

44 Boiler 
 5

45 	 Office equipment 2 
46 	 Truck scale 
 0 

47 Land transport vehicie 


Payloader

48 Water treatment olant 
 5


Waste disposal svstem 
49 	 CI1 1

50 
51 
 322 


10.959
 
0.10
 
3.76
 
0.18
 

250.00
 
0.07
 
0.18
 
0.13
 
0.10
 
0.05
 

219.178
 
750.00
 
750.00
 
250.00
 

0.14
 
4.12
 

l .O.0
 
0.05
 
0.10
 
0.2
 

0.01
 
0.9:
 

17.1E
 
C.55 

7 .
 
69.30r
 

476.000
 
550.000
 
84.000
 
231.000
 
674800
 
58.800
 
534.000
 
117.600
 
140.000
 
55.000
 
460000 
50.000
 

280.000
 
93.750
 

420.000
 
40.0O0 
40,000
 
50.000
 
150000
 
70.000
 
400.000
 
43.000 

5.164.20 

http:5.164.20


ANNEX ab 
53 C. Buildinos 

54 
55 
5657 

Nut storaoe 
hut -!?aaration areaSanitary line 

520 
1450600 

58 
59 
61 
62 

Drying for parinoz
Dryino fo- flakes 
Administrative 
FowerhOuse 

400 
780 
250 
250 

63 Warehouse 500 
64 Warehouse for dry flakes 750 

65 
66 

5.500 1.375.000 

68 
69 
70 
71 
72 

. Stjrt-up costr. leaa! fees 

E. Installation 

F.TOTAL CAPITAL COSTS 

20030 

516.425 

7.075.675 7.075.675 

73 
74 VARIABLE COSTS 
75
76 
77 

78 

7q 
83 
S. 
82 

Coconuts 
Electr~cltv 
Fackaqirmc ©aterials for skiumed milk. Tetrapak
PackaQina mater~aiz for virgin oil.StarAsept
Packa6onc raterials for flakes 
Packaging for parinas
Trans6or' of skifmnevilk (53600/FCL,
Trans'Prt o!vIrgin oil IS3600/FCL) 
Transport of flakes 
Transprt of parincr
Other supplies and riterialr 
Stabilizers. disinfectants, etc 
Labor 

5.479.452 
107.020 

2.240.000 
452.602 
324.384 
34.192 

871.200 
595.712 
121.644 
42.740 
5Q.00C 
51.00, 
69.73: 

8 

84 
Total 10.979.67F 3.293.90 6.587.807 7.685.775 7.685.77L 7.685.775 7.685.775 7.685,775 7.685.775 7.685.775 7.685.775 

85 FIXED COSTS 
8687 

89 

90 
9]
92 
93 
94 
95 

9697 
•_ 98 

Land rent 
Rent for starAsept filling system
Indirect lawr 
Night sipervisor
Adiinistrative expenses
Depreciation
Maintenance 
Others 
!nsurance 
Interest 

60.000 
19200 

11.336 
4.294 

80.676 
590.175 
353.784 
548.984 
65.393 

1.059.359 

2.793.199 

0 
0 
0 
0 
0 
0 
0 
0 
0 
0 

0 

60.000 
19200 
11.336 
4.294 

80.676 
590.175 
353.784 
548.984 
65.2'3 

0 

1.733.840 

60.000 
19200 
11.336 
4.294 

80.676 
590.175 
353.784 
548.984 
65,393 

1.059.359 

2.793.199 

60.000 60.000 
19200 19200 

]1.336 11.336 
4.294 4.294 

80.676 80.676 
590.175 590.175 
353.784 353.784 
548.984 548.984 
65,393 65.393 

].05u.59 1.059.359 

2.7 .7- 2.793.199 

60.000 
19200 

11.336 
4.294 
80.676 

590.175 
353.784 
548.984 
65.393 

1.059.359 

2.793.199 

60.000 
19200 
11.336 
4.294 

80.676 
590.175 
353.784 
548.984 
65.393 

1.059.359 

2.793.19q 

60.000 
19200 

11.336 
4.294 
80.676 

590.175 
353.784 
548.984 
65.393 

0 

1.733.840 

60.000 
19200 

11.336 
4.294 
80.676 

590.175 
353.784 
548.994 
65.393 

1.733.840 

60.000 
19200 

11.336 
4.294 

80.676 
590.175 
353.784 
548.984 
65.393 

1.733.840 

60.000 
19200 
11.336 
4.294 

80.676 
590.175 
353.784 
548.984 
65.393 

1.733.840 0 

100 E. Total anual costs 13.772.877 
-101 
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ANNEX ac 

VIRKIN OIL AND SKIM MILK PRIDUCTION (HIGH CAPACITY) 
S lomon Islands (double shift).Skir. mlk price SO.60.12-15-83
 

A. AssupD:ions

Production of virain oil,kg/day


2. Price of dehusked nuts. S/nut
3.Unsulled walc. Slday(wlfrince benefits, leave)

4. Eectrc~ty. Skw-hr 
5. Bulldnia cost. Sisq.i.
E.Yield of coconut cfir rillk.ka'nut 

7. Interest rates. 

8.Seilinc rrice of parSns. 5/kc 


Sellind "rice of iow-f," flakes. S!kc

1. Maintenance costs 

12.Raw material remiirement. nuts Der day (two shifts)

132.ShelI in rate. nuts/da'/

14.Parinc rate. nutS/oaV 
15.Work,,no
days De: yea. 

Packagiic raterials. 250 m1Tetracak 
i6.Packacina ta-erialz. 25 liter starAsent bacs 
17.Pallv'rroouc:, r c' skiued milk. kaiav (two shifts)
1E.Dereciation of ruildir 
19. 	 Debreciatic: of !a%,mnefry 
20. 	Debmeciazion of venicie 
2. Iniurance 

22. 	Fraction of canital investeent loaned 

23.Capacit, use kvr 1--C*. sinle shift: Yr. 2
 

double 8hif. Yrs. 3 on --7C double shift)

24. 	Sk:iied wace. S,'day. (w'frince benefits &leave; 

sale trice c.skizzec 250 mlt:1k. Tetracal: 
8. 	Ecoorzent
 

= 2 hs
N'tcoennc 

Washinc anc :nsoeccrn i5 

Grind:i/blanch in/pressinc 96 

Fiakes 6ryer lO0 

Screen:nc and ack no 10 

Pasteurizng

Vircan o:l and skirmed milk plan 50 

F AStandard extra 
 0 

Aseptic procesuing plant 5 

Homoaenizer 
 60 

Aseptic tank 1 

StarAseot lease riqbts 3 

Tetrapak filling system 2

Lab equlivent 	 2 

Dryer for parings 50 

Generator 

Boiler 
 5 

Office eanipmen: 2 

Tiuck scale" 0 

Land transport vehicie 

Payloader 

Water treatrent plant 5 

Waste disposal syste[ 

CIE 	 1 


r,13?? 	
_ _ 

10.959
 
0.10
 
3.78
 
0.18
 

250.00
 
0.07
 
0.1
 
0.13
 
0.10
 
0.05
 

219.178
 
750.00
 
750.00
 
250.00
 

0.14
 
4.13
 

16.00.0
 
0.05
 
C.10
 
0.2
 
0.01
 
0.92
 

17.1 
0.E
 

77.00'
 
65.300 
47b.00
 
550.000
 
84.000
 

231.000
 
674800
 
58.800
 

534.000
 
117.600
 
140,000
 
55.000
 
460000
 
50.000
 

280.000
 
93.750
 

420.000
 
40.000
 
40.000
 
50.000
 
150000
 
70.000
 
400.000
 
43.000
 
_ 

5.16T.2-50 
_ 



ANNEX ac 
53 C.Fuldinas 
54 
55 
56
57 

Nut storace 
Nut preparation area
Sanitary line 

520 
1450 
600 

-
SQ 

61 

Dryinq for arlncs 
Drying forlakes 
AdinristrativE 

400 
780 
250 

62 
63 
64 

Powerhouse 
klarehouse 
Warehouse for dry flakes 

250 
500 
750 

65 5.500 1.375.000 
66 

68 
69 

D.Start-u: costs. Ieoal 

E.installation 

fees 20000 

516.425 
70 
71 
72 

F.TOTAL CAPITAL COSs 7.075,675. 7.075.675 

73 
74 VA:,,ALE Co0S 
75 
76 
77 

78 

Coconuts 
Electricmtv 
Packarirn iatcr:als for skimed milk. Tetrapak
Fackarmi: raerials for virgin oil. StarAsept
Packao1nc zaterials forflaker 

5.479.45 
107.020 

2.240.000 
452.603 
324.384 

Fackaqlnc for plr'rno
Transport of skirxf3 s:1k (S3600'FCL)
Transport of Virqir c,: (3600,F,
Trans'ort cf flakes 

34.192 
871.20.' 
59r.'12 
121.642 

70 
8081 

Transport cf parinar
Other supplies and rater,
Stabilizers. dirinfectantr. etrLatir 

4L.74C 
5j.000 
50,00609,.'73 

83 
4 

Total IC.971%67 0 3.293.90T 6.587.807 7.685.775 7.685.77- 7.685.775 7.685.775 7.6E5.775 7.6K5 -75 7.685.775 7.685.775 
85 FIXED COSTS , 
8687 

89 

90 
91 
92 
93 
94 
95 
96 
97 
92 

Land rent 
Rent for starAsept filling syster
Indirect labor 
Night supervisor 
AdMinstrative exenses 
Depreciation
Maintenance 
Others 
Insurance 
Interest 

60.000 
19200 
11.33t 
4.294 

80.676 
590.175 
353.784 
548.984 
65.393 

1.059.359 

2.793.199 

0 
0 
0 
0 
0 
0 
0 
0 
0 
0 

0 

60.000 
19200 
11.336 
4.294 

80.67( 
590.175 
353.784 
548.984 
6L.3q3 

1.733.840 

60.000 
19200 

11.336 
4.294 

80.676 
590.175 
353.784 
548.984 
65.393 

1.059.359 

2.793.]99 

60.000 
]9200

11.336 
4.294 

80.676 
593.175 
353.784 
548.984 
65.393 

1.09.35 

2.9?.199 

60.000 
19200 

11.336 
4.294 
80.676 

590.175 
353.784 
548.984 
65.393 

1.05.35 

2.793.199 

60.r90 
19.10 

11.336 
4.294 

80.676 
590.175 
353.784 
548.984 
65.393 

1.059.359 

2.793.199 

60.000 
19200 

11.336 
4.294 

83.676 
590.175 
353.784 
548.984 
65.393 

1.059.359 

2.793.199 

60.000 
19200 

11.336 
4.294 
80.676 

590.175 
353.784 
548.984 
63.393 

0 

1.733.840 

60.000 
19200 
11.336 
4.294 

80.676 
590.175 
353.784 
548.984 
65.393 

1.733.840 

60.000 
19200 
11.336 
4.294 

80.676 
590.175 
353.784 
548.984 
65.393 

1.733.840 

60.000 
19200 

11.336 
4.294 

80.676 
590.175 
353.784 
548.984 
65.393 

1.733.840 
99 ,,-.-100 E. Total annual costr 13.772.877 
10i 



101 
102 
103104 
106 
108 

ANNEX ac 
F.Sales of byproducts 

Dried par!nc
Low-f(acoconut flakes 
SkIrm-d s111k o;- 1Z uasta40Subtotal 

5.699 
16.219 
16.000 

ka/day 189.479 
405.479 

9.504.000 
109 
110 
ill 

Sutoal1.098.959 
G.Ereakevei price of virai- oilSales price 1.34

1.87 

(3 3.029688 6.0;9.375 7.069.271 7. 69.27, ?.069.27] 7.069.271 7.069 27] 7.069.271 7.069.271 7.069.271 

112 1.87 
114135 Nrvenues beropdutaxe 7ws taeTax5s and a ua licens Fee -

Net revenues arte taes feeNet revene.a fter taxes 

Ot.her adjuntrnts to cashflow- 'fwn)Loan proceed:Repayunent of o:ircipal 
Exclusion of aepreciation,Reilacement costs (vehicle)Salvaqe value 
Net cashiflows (financil. 18'.interest rate)Curulztlive net cashflowr (fn. 1S%interest rate) 
interest at. ;2Z 
Net cashflovs in.i2z.interest)Curulative net cashflows (fin. 12Z int) 

Ad 'ustmentz for ccononic analys:_-Exclusion zrmncipalExclusion ofof interest
Exclusion of iteest 

Exclusion of taxes 
Exclusionofloanproceeds 
Net cashflows (econ. i/o fmnancinc) 
N eetcashflows (e o.w/ o financin 
Cu0ulative net cashlos (econ. w;o fnan51 
IRR (financ~al. 18 interest) 0.14IRR (financial. 12%irterest' 0.21MR (econoric, vio financing) 0.13NFV (fin. 18t, r-15) (145.533)NFV (fnn.]2Z. r=15%) 602.677NPV(con. r-151, (623.043)Extra nut cost ata hiher unt orce (SC 13/nut)
Net cashflows (fin. 12,) 

Pet cashflows (econ. wo fin)IRR (fin. 18). high nut price (0.05) 
IRR (fin. 12Z). high nut price (0.01)IRR (econ. w/o fin,. hiqh nut price 0.03NPV (fin. 18t. r-151) (2.932.710)P,V (fin.12%. r-15%) (2.184.500)hFV(econ, r-15,) (3.410.220) 

5.072.055 0 1.521.61 3.04?.232 3.550.4383.550.438 33550.438 3.550.4338(7.075.675) (476.440 (27F. 7) 140.7 ]47.7f t 140.736 140.736 1.20.095 1.200.095 1.200.09500C 
0 0 0 0(7,075.6"3w (47 .44; (27.2T7; 14C.73- 14V.73,t 140.736 140./36 1.200.095 1.200.095 1.200.095 

6.368.108 6.368.1081.273.622 0 C 1.273,622: 27 .62- i.272.62" 1.273.622 1.273.622 0 0 0590.175 C 59% 7 ' ij7: 17 591; 59.7 59.7 9i5 5 0 5 040.000 
1 4.591 590.175 90, 05507 

9.57140.7 . 
68750 758 140.000 

Net c f f l)(707.568:.73 ; .4 5"710 (542.71C (542.710) (582.710) 1.79C.270 1.790.270 1.790.270(707.568; )9.832: ( .7f,( .09.3P' (_641.097 (3.183.807) (3.766.518) (1.976.248) (185.979) 1.604.291764.173 0 C' 764.17- 764.173 764.173- 764.173 764.173 0 0 0(707.568) M17.73, (66.658 (247.525' 1247.525 (247.525) (287.525) 1.790.270 1.790.270 1.790.270(707.568?(593.8&K (I.261.49! (C.50.Cj : (:.755.540' /,.003.065 (2.290.59W) (500.320) 1.289.949 3.080.219 

12362C 
.7-6- .7% , 

1.273.622 C C ..277.622 .273.62, .273.622 '.273.622 1.273.622764. 177 (. 2".4., 42 46t42.466 427.466 
0 C 

0' 
6.36 .10E,636. C,,0 0 06.38.0 6810 

(7.075.675 113.735 1.034.425 4 56- 1.453.562 1.453.563 1.413.563 1.790.270 1.790.270 1.790.270(4.472.94 3.020,385 2.566.822) (153.260) 1.637.010 3.427.279 5.217.549 

1,643.836 0 493.151 986.301 1.150.685 465.738 465.738 465.738 465.738 465.738 465.738(707.568) (379.415) (1.948.145) (1.693.395) (1.008.448) (1.008.448 (1.048.448) _324.532 1.324.532
(707.568) (379.415) (1.652.960) (1.398.210) (7]3.263) (713.263) (753.263) 1.324.532 1.324.532 1.324.532(7.075.675 (379.415) 48.128 302.878 987.825 987.825 947.825 1.374.532 1.324.532 1,324.532 

1.200.095 
0

1.200.095 

0 
5 0.17 

1.790.270 
3.394.561 

0 

4.870.189 

0 
1.790.270
7.007.819 

465.738 

1,324.532 
1.324.532 

67.008750 
687.500 

4.082.061 

0 
687.500 

5.557.980 

687.5007.695.319 

687.500 
687.500 



i 
2 ANNEX ad 
i 
4 VIRGIN OIL ANDSKIM MILK PRODUCTION (HIGH CAPACITY)
5 Solomon islands (double shift).skui milk price $0.65/1

6 2-15-89

7
 

8 A. Assumntiois 
9 1. Prcduction of virgin oil, ko/day 	 10.959 

19 	 2. Price of dehunked nuts. S/nut O.IO
11 	 3.Unskilled War. S/duy(wlfringe benefits, leave) 3.78
12 4. Electricitv. S/kw-hr 0.18
13 S. Buildi r - st. S/sq.L. 250.00 
14 6.Yield of coconut skim vilk. kg!riut 0.07
15 *. Interest rates. % 0.18
16 	 2. Selling price of parings. S/kg 0.13
 
17 	 Q. Selling price of low-fat flakes. S/kg 
 0.10

is Ii.Maintteance cusps 
 0.05
 
20 12. Raw material requirecent, nuts per day (two shifts) 219.178
 
21 13. Shelling rate, nuts/day 
 750.00
 
22 14. Paring rate. nuts/day 750.00
 
23 15. Working days per year 250.00
 

Packaging maLa-ias. 250 1 Tetrapak 0.14
 
24 i6.Packag~ng materi.1 s.25 liter starAsept bags 
 4.13

25 17. Daily production of skimmed milk. kg/day (two shifts) 16.000.00
 
26 18.Depreciation of building 0.05
 
27 19. Depreciation of iuchinery 0.10
 

20. Depreciation of vehicle 
 0.2

28 21. Insurance 
 0.01
 
29 22. Fraction of capital investment loaned 	 0.90
 

23. Capacity use (yr 1--0,% --60%
single shift: Yr. 2 

double shift. Yrs. 3 on --70% double shift)


24. Skilled wage. S/day. (w!fringe benefits & leave) 17.18
 
Sale price of skimmed milk. S/250 i Tetrapak 0.65
 

30 B. Equipment

31 ut opening 


Washihg and inspection 

Grindinq/blanching/presslng 


32 Flakes dryer

33 Screening and pac ing

34 Pasteurizing 


21 hp 77.000
 
15 69.300
 
96 476.000
 

100 550.000
 
10 84.000
 
5 231.000


Virgin oil and skiined milk Dian 50 	 674800
 
35 	 FDA Standard extra 

36 	 Aseptic processing plant

37 	 Hooqenizer

38 	 Aseptic tank 

39 	 StarAsept lease rights 


Tetrapak filling system 

Lab equipment


40 	 Dryer for parings
43 Generator 

44 Boiler 

45 Office equipnent

46 Truck scale 
47 Land transport vehicle 

Payloader

48 	 Water treatment plant

Waste disposal system
49 C1 
50 

0 
5 

58.800 
534.000 

60 117.600 
1 140.000 
3 55.000 
2 460000 
2 

50 
50.000 

280.000 
93.750 

5 420.000 
2 40.000 
0 40.000 

50.000 

5 
150000 
70.000 

1 
400.000 
43.000 

- 6.5 

http:16.000.00
http:materi.1s


53 C. Buildings ANNEX ad 
54
55 
56 
57 
58 
59 
61 
62 
63 
64 

H/utstorage 
Nut preparation area 
Sani ta. line 
Drying or parings
Drying for flakes 
lAdinistrative 
Powerhouse 
Warehouse 
Warehouse for dry flakes 

520 
1450 
600 
400 
780 
250 
250 
500 
750 

65 
66 

5.500 1.375.000 
D. Start-up costs. leaal fees 20000 

69 
7071 
72 

E.Installation 

F. TOTAL CAPITAL COSTS 
516.425 

7.075.675 7.075.675 
73 
74 VARIAi3LE COSTS 
7576 
77 

78 

79 
80 
8182 
83 

84 

Coconuts 
Electricity 
Packaging materials for skimmsed milk. TetripakPackag:ng ctter.als for virgin oil. StarAsept
Pack qgra materials for flakes
Packaging fcr parings
Transprt of sredTmilk (S3600/FCL)
Transport of virgin oil(S3600/FCL)
Transport of flakes 
Transport of parings
Other suppliei and materials 
Stabilizers. disinfectants. etc 
Labor 

Total 

5.479,452 
107.020 

2.240.000 
452.603 
324.384 
34.192 

871.200 
596,712
121.644 
42.740 
50.000 
50.O0G 

609.7326.7 
10.979.678 0 3.293.903 6,87.807 7.685.775 7.685.775 7.685.775 7.685.775 7.J85.775 7.685.775 7.685.775 7.685.775 

85 FIXED COSTS 
87 

89 

90 
91 
92 
93 
94 
95 

97 

98 

Land rent 
Rent for starAsept filling system
Indirect labor 
Night supervisor
Administratine expenses
Dereciation 
Maintenance 
Others 
Insurance 
Interest 

60,000 
19200 
11.336 
4,294

80.676 
590.175 
353.784 
548.984 
65.393 

1.059.359 

2793.199 

C 
0 
6 
0 
0 
0 
0 
0 
0 
0 

0 

60,000 
19200 

11.336 
4.294 
80676 

590.175 
353,784
548.984 
65.393 

0 

1.733.840 

60.000 
19200 

11.336 
4.294 
80.676 

590.175 
353.784 
548.984 
65.393 

1.059.359 

2,793,199 

60.000 
19200 
11.336 
4.294 

80.676 
590.175 
353.784 
548.984 
65.393 

1.059.359 

2.7.191o 

60.000 
19200 

11.336 
4.294 

80.676 
590.175 
353.784 
548.984 
65.393 

1.059.359 

2.793.199 

60.000 
19]00
11.336 
4.294 
&1.676 
590.175 
353,784
548.984 
65.393 

1.059.359 

2.793.199 

60.000 
19200 

11.336 
4,294

80.676 
590.175 
353,784
548.984 
65,393 

1.059.359 

2.793.199 

60.000 
13200 

31.336 
4,294

80.676 
590.175 
353.784 
548,984 
65.393 

0 

1.733.840 

60.000 
19200 

11.336 
4.294 

80.676 
590.175 
353.784 
548.984 
65.393 

1,733.840 

60.000 
19200 

11.336 
4.294 
80.676 

590.175 
353.784 
548.984 
65.393 

1.733.840 

60.000 
19200 

11.336 
4.294 

80.676 
590.175 
353.784 
548.984 
65.393 

1.733.840 0 
99100 

101 
E. Total arnual costs 13.772.877 



101 ANNEX ad 
102 F. Sales of byproducts 
103 
104 
106 
10 
1 
109 
110 
Ili112 

Dried pcring 
Low-fat coconut flakes 
Skbteomilk (w/11 wastage)
Sutotal 

G. Breakeven price of virgin oil 
Sales price 

5.699 
16.219 
16.000 

kg/day 189.479 
405.479 

10.296.000 
10.890.959 

1.05 
1.87 

0 3,267.288 6.534.575 7.623.671 7.62- 67: 7.623.671 7,623.671 7.623.671 7.623.671 7.623,671 7.623.671 

113 
114 
115 

Revenues from product (w!!%wastage) 

Net revenues before taxes 
Tees and annual license fees 
Net revenues after taxes 

5.072.055 

0 

0 

(7.075.675) 
0 

(7.075.675) 

1.521.616 

(238.840) 
C 

(238.840) 

3.043.233 

196,803 
C 

196,803 

3.550.438 

695.13 

69-,13t 

2.550.438 

695.13, 

695.13-

3.550.438 

695.136 
0 

695.136 

3.550.438 

695.136 
0 

695.136 

3.550.438 

1.754.495 
0 

1.754,495 

3.550.438 

1.754.495 
0 

1.754.495 

3.550.438 

1.754.495 
0 

1.754.495 

3.550.438 

1.754.495 
0 

1.754.495 

0 

0 
0 
0 

Other adjustments to casbflows (fin)
L.oanproceedsRepayment of principal 
xFclusion of depreciation 
Replacement coss tvehicle)
Sagvae value 
Net cashflowc (financial. 18. interest rate)
Cumulative net cashflows 'fin. 1 . interest rate) 

6.368.108
1.273.622 
590.175 
40.000 

687.500 

6.368.108
0 
0 

(707.568) 
(707.568) 

C 
510.l75 

351.33: 
(356.232) 

1.273.622 
59j.175 

(48f.644' 
(6-.876: 

7.273.61, 
59175 

.6 
(K1.]8 

>.273.621 
59D.17-

1.7>69K 
(8i9.497, 

1.273.622 
590.175 

11.690 
(807.807) 

1.273.622 
590.175 
40.000 

(28.310) 
(836.118) 

0 
590.175 

2.344 670 
1.508.552 

0 
590.175 

2.344.670 
3.653.221 

0 
590.175 

2.344.670 
6.197.891 

0 
590.175 

2.344.670 
8.542.561 

0 

687.500 
687.500 

9.230.061 

Interest at s2t 
Net cashflous (fin, 12' interest)Cumulative net cashflos (fin. 12 int 

764.173 0 
(707.568;(707.568) 

C 
351.3 55. 

76.]77 
(]91.45i 
, . 

764.173 
30J.87

(2 8 

764.173 
306.875

6E.06 

764.173 
306.875
372.935 

764.173 
266.875 
639.810 

0 
2.344.670 
2.984.480 

0 
2,344.670
5.329.149 

0 
2.344.670 
7.673.819 

0 
2.344.670 

10.018.489 

0 
687.500 

10.705.989 
Adjustnents for economic analysisExclusion of principal 
Exclusion of interest 
Excuson of taxes 
Exclusion of loan proceedsNet cashflows (econ. w.'o financing) 
Cumulative net cashflows (:con. wio financing) 

1.272.o22 
764.173 

C 
636S.i086.65 

C C, .27}.621 i.27. 62: 
C, C 427.46 427.46:
C C' C 

636E.1070.365.105: 5 q 
.. . ......W(7.075.675 35.33 9.62 0(7.075.675; (.724.34; (.0'14.710, (3.20i.748 

.273.622 
427.46t 

C 

2.007.961 
(1.198.782: 

2.273.622 
427.466 

0 

2.007.963 
809.178 

1,273,622 
427.466 

0 

1.967.963 
2.777.140 

0 

2,344.670
5.121.810 

0 

2.344.670 
7.466.479 

0 

2.344.670 
9.811.149 

0 

2.344.670 
12.155.819 

0 

687.500 
12.843.319 

IRR (financial. 187 interest)
IRR (financial. 12% interest)
IPR (economic. w/o financing)
NPV(fin. 187. r-15")
NPV(fin.12Z. r"15Z)
NV(econ. r-15%) 

0.37 
0.50 
0.20 

1.982.328 
2.730.538 
1.504.818 

Extra nut cist -ta hiqher unit przce (SO.13/nut)
Net cashflovs (fin. 18%)
Net cashflows (fin. 12%) 

et cashflowr (econ. W pof0n)IRR (f in. 18'). hih-,ut price 0 .0 9 

IRE (fin. 12%). high nut price 0.15 
IRE (econ. W/o firn).high n:t price 0.11
NV (fin. 18t. r-15%) (804.849)
NTV (fin.12%. r-15%) (56.638)
NPV(econ. r-15.) (1.282.358) 

1.643.836 0 
(707.568) 
(707.5b8) 

(7.075.675) 

493,151 986.301 1.150.685 
(141.815) (1.472.945) (1.138.995)
(141.815) (1.177.760) (843.810) 

(141.815) 523.328 857.278 

465.738 
(454.048) 
(158.863) 

1.542.225 

465.738 
(454.048) 
(158.863) 

1.542.225 

465.738 
(494.048) 
(198.863) 

1.502,225 

465,73d 
1.878.932 
1.878.932 

1.878.532 

465.738 
1.878.932 
1.878.932 

1.878.932 

465.738 
1.878.932 
1.878.932 

1.878.932 

465.738 
1.878.932 
1.878.932 

1.878.9321 8 8 926 

687.500 
687.500 

687.5007 5 9 



2
 
3 A.iEX ae
 
4 VIRGIN OIL A0 SKIN MILX PRODUCTION (HIGH CAPACITY)

5 Solomon Islands (doable shift), skim milk price SO.70/i

6 2-15-89
 
7 
8 A.Assumptions

9 1.Productio2 of virqin oii. kg day 
 10.959
19 	 2.Price of dehusked nuts. S/nut 
 0.10
11 
 3. Unskilled wage. S/dav~w/frnge benefits, leave)12 	 4.Electrcity. S/k-b"r' 3.78
 

13 	 5.Building cost. Sisq.m. 0.18
 
250.00
14 	 6.Yield of coconut skim milk. kg/nut 
 0.07
15 	 7.Interest rates. z


16 	 8.Selling price of parings. S/kg 
0.18
 

17 	 9.Selling price of low-fat flakes. S/kg 
0.13
 
0.10
19 11.Maintefiance costs 


20 
 12. Raw material requirement. nuts per day (two shifts) 
0.05
 

2! 13 Shelling rate. Auts/day 	 219.178
 
750.00
22 14. Paring rate. nuts/day 
 750.00
23 15. Working days per year 
 250.00
Packaging materlais. 250 ml Tetrapak
24 16. Packagin materials. 25 liter starAsept bags 	
0.14
 

q
25 17. Daily production of skiued milk. kg /aay (wo shifts) 
4.13
 

16.000.00
26 18. Depreciation of building

27 19. Depreciation of machinery


20. Depreciation of vehicle

28 21. Insurance

29 22. Fraction of capital mvestment loaned 


23. Capacity use (yr 1--0 sinole shift: Yr. 2
double shift. Yrs. 3 on --70% double shift)

24. Skilled wage. S/day, (w'frinne benefits & leave) 
 .7.18
Sale price of skimmed milk. /250 ElTetrapak 	 0.7
 

30 B.Equipment

31 	 Nut opening


Washihg ano Inspection

Grindqnilanchinq/pressing


32 Fles dryer " " 

33 Screening and packinq

34 Pa-teurizing 


Virqin oil 	and -kimmed milk plan 50 
 674800
35 	 FDA Standard extra 58.800
36 	 Aseptic processinq plant 
0 
5 
 534.000
37 	 Hoacenizer 
 117.600
38 	 Aseptic tank 
60 

1
39 	 StarAsept lease rights


Tetrapak filling systar,

Lab eqUipment


40 Dryer for parings

43 	 GeneraLor 

44 	 Boiler 
45 Office equipment 

46 Truck scale

47 Land transport vehicle 


Payloader

48 Water treatment plant


Waste disposal system

49 CIP 


51 


0.05
 
0.10
 
0.2
 
0.01
 
0.90
 

--60.
 

21 hp 77.000
 
15 
 69.300
 
96 
 476.000
 
100 
 550.000

10 
 84.000
 
5 
 231.000
 

-


140.000
 
3 	 55.000 
2 
 460000

2 
 50.000
 

50 
 280.000
 
93.750
 

5 
 420.000
 
2 
 40.000
 
0 	 40,000
 

50.000
 
150000


5 
 70.000
 
400.000


1 43.000 

32 .164.2 

http:16.000.00


A.E ae 
.3 C. Buldinas 
54
55 
56 

Nut ztorar 
lt p-epaiation area 

520 
1450 

57 
58 
59 
61 
62 
63 
64 

Sanarv line
Drylnq for earinos 
Dryinq for flaie 
Adzivistratuve 
Poweriuuse 
Warehoise 
Warekouse for dry fla~es 

600 
400 
780 
250 
250 
500 
750 

65 5.500 1.375.000 
66 

68 
D. Start-up costs. leoa! fees 20000 

69 
I0 

E. Installation 516.425 

71 F. TOTAL CAPITAL COSTS 7.075.675 7.075.675 
72 
73 
74 VARIABLE COSTS 
75 
76 
77 

78 

79 
80 
8182 

Coconuts 
Electricity 
ackagxnq aiaterizls for sk-rmed Filk. T -krapak
Packaqinq materials for virgin oil. St. pt 
Packaging iaterials for flakes 
Packagiqn for parings 
Transport of sirmed ilk (S3600/FCL) 
Transport of virgin oil (S3600/F,L)
Transport o: e 
Transport c- rnqs
Other supplie: -d rateria!s 
Stabilizers. disinfectants. etc 
Labor 

5.479.452 
107.020 

2.240.000 
452.603 
324.384 
34.192 

871.200 
595.712 
121.644 
42.740 
50.000 
K.000 

609. 1
83 

84 

Total . , 
10.979.678 0 3.293.903 6.587.807 7.685.775 7.685.775 7.685.775 7.68r.775 7.685.775 7.685.775 7.685.775 7.685.775 

85 FIXED COSTS 
8687 

89 

90 
91 
92 
93 
94 
95 
96 
97 

Land rent 
Rent for starAsept filling syster
Indirect lahor 
Night supervisor
Adnistrative expenses 
Depreciation 
Maintenance 
Others 
Insurance 
Interest 

60.000 
19200 
11.336 
4.294 

80.676 
590.175 
353.784 
548.984 
65.393 

1.059.359 

2.793.199 

0 
0 
0 
0 
0 
0 
0 
0 
0 
0 

0 

60.000 
19200 
11.336 
4.294 

80.676 
590.175 
353.784 
548.984 
65.393 

0 

1.733.840 

60.000 
19200 

11.336 
4.294 
80.676 

590.175 
353.784 
548.984 
65.393 

1.059.359 

2.793.199 

60.000 
19200 

11.336 
4.294 

80.676 
590.175 
353.784 
548.984 
65.393 

1.059.359 

. 

60.000 60.000 
19200 19200 

11.336 11.336 
4.294 4.294 

80,676 80.676 
590.175 590.175 
353.784 353.784 
548.984 548.984 
65.393 65.393 

1.059.359 1.059.359 

2.793.2.7939 99 

60.000 
19200 

11.336 
4.294 
80.676 

590.175 
353.784 
548,984 
65.393 

1.059.359 

2.793.199 

60.000 
19200 

11.336 
4.294 

80.676 
590.175 
353.784 
548.984 
65.393 

0 

1.733840 

60.000 
19200 

11.336 
4,294 

80.676 
590.175 
353.784 
548.984 
65.393 

1.733.840 

60.000 60.000 
19200 19200 

11.336 11.336 
4.294 4.294 

80.676 80.676 
590.175 59'J.175 
353.784 353.784 
548.984 548.984 
65.393 65.393 

1.733.1.733.733.840 0 

: 1 E. Total annual costs 13.772.877
 
101 
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ANNEX af 
SEMI-PROCESSED COCONUT CREAM, 1000 
Tonga Idouble shift, plastic bagsl
2-10-8q 

1/hr 

A. As.'tmptions Data Yr 0 Yr I Yr Z Yr I Yr 4 Yr 5 Yr b Yr 7 Yr C Yr q Yr 10 Yr 11 
1. Product is frozen cream with fat content of 27/
2. Price of dehusked nuts, Snut, delivered 
3. Unskil!ed wage, S/daylw/fringe bene Its,leavel 
4. Electricity. $/kwh 
S. Building cost, S/sq. m 
6. Yield of cream, liters/nut 
7. Interest rate, k 
8. Selling price of parings, S/kg 

0.10 
5.06 
0.15 

250.00 
0.20 
0.18 
A.13 

9. Selling price of lo-fat flakes, $/kg 
11. Mintws-ce costs, Z of capital equipment
12. Coconuts required per day13. Shelling rate, nuts/day 
14. Paring rate, nuts/day 
15. Norking days per year 
16. Packaging materials for cream, S per 5 kg bnq
17. Daily production, liters/day 
18. Vsprrciation of building 
19. Depreciation of vehiule 
20. Depreciation of machinery 
21. Insurance. %<of equipment and buildings cost 
22. Fraction of capital investmant loanrd 
22. Capacity use (Yr 1--60Z single shift; Yr 2--60Z, 

0.10 
0.05 

81,218
750.00 
70.00 
250.00 

0.40 
16,000.00 

0.05 
0.2 

C.10 
0.01 
0.q0 

0 
0 
0 
0 
0 
0 
0 
0 
0 
0 

0 
0 
0 
0 
0 
0 
0 
0 
0 
0 

0 
0 
0 
0 
0 
0 
0 
0 
0 
0 

0 
0 
0 
0 
0 
0 
0 
0 
0 
0 

doble s;iift, yrs 3-10 -70Z double shift,23. Skilled wage, $/daytw/fringe benefits & ieavel 
B. Equipment Iduty-freel 

16.88 

0 

00 

0 

00 

0 

00 

0 

00 

Nut opening 
hashing and inspection area 
Grinding/blanching/pressing area 

38,500 
34,650 

238,000 

14. ihp) 
10 
64 

0 
0 

0 
0 

0 
0 
0 
0 

0 
0 
0 
0 

0 

0 
0 
0 

Flakes dryer 
Screening and packing areaPasteurizing 

420000 

42000 
240,000 

50 
10 
5 

0 0 0 0 

FDA Standard Extra
Holding tank 
Blast freezers 
Storage freezers 14 week capacity! 
Dryer for parings 
Lab equipment 
Filling system 
Generator 
Boiler 
Office inquipmen. 
Trxck scale 

36000 
30,000 
60,000 

420,000 
140,000 

30,000 
30,000 
4b ,875 
210,000 
40,000 
40,000 

0
1 

40 
400 
25 

2 
2 

5 
2 
0 

0 

0 
0 
0 
0 
0 
0 
0 
0 
0 

0 

0 
0 
0 
0 
0 
0 
0 
0 
0 

0 

0 
0 
0 
0 
0 
0 
0 
0 
0 

0 

0 
0 
0 
0 
0 
0 
0 
0 
0 

Payloader
Land transport vehicle 
hater supply/tratmnt system 
Haste disposal system 
CIP 

TOTAL 

150000 
50,000 
70,000 
100000 
43,000 

Z,509,025 

5 

1 

636 

0 

0 
0 
0 
0 

0 

0 
0 
0 
0 

0 

0 
0 
0 
0 

0 

0 
0 
0 
0 

0 0 0 0 



ANNEX af 
C. Buildings 

Nut 
Nut 

storage 
prparation arsa 

260 
2600 

sq. 0 00 C0 000 
000 

Sanitary line 725 0 0 0 0 

Froaer area 14 ioeek's output) 
Dryin forPU

for parinxsDryingDrying for flak2.; 
Administ-ative 

1250 

150 
200390 
125 

0
0 

0
0 

0 
0 

0 
0 

Powerhous 
Hal fcm 

250 

0 
0 

0
0 

0
0 0

0 

arshouse for dry fla1ies
Total building spac 

D. Installation I 1. of quJipment I 

E. Start-up costs, legal tees, etc. 

F. Total capital costs 

962,500 

25,090 

20,000 

3,516,615 

375 
3,850 

3,516,.15 0 0 0 0 0 0 0 

0 

0 

00 

o0 
0 

0 

0 

0 

00 

00 
0 

0 

0 

0 

00 

00 
0 

0 

0 

0 

00 

00 
0 

U 
G. Variable costs 

Coconut% 
Eictricity 
Packaging for frozen c,-eam 
Packaging fcr fl;kes 
Packaging for parings 
Other supplies and materials 
Stabilizers. disinfecta-,ts, etc. 
Urskill-d labo-
Transport of cream Ipaid by centrall 

2,030,457 

178,131 
320,000 
120,203 
12,670 
20,000 
10,C00 

315,877 
0 

0 60,137 1,218,274 1,421,320 1.421,320 1,421,320 1,421,320 1,421,30 

00 

01,421.320 

0 
0 
0 
0 
0 
0 
0 

U0 

01,421,320 

0 
0 
0 
0 
0 
0 
0 

00 

01,421,320 

0 
0 
0 
0 
0 
0 
0 

00 

00 
0 
0 
0 
0 
0 
0 
0 

ransport of parings 
Tranrspo t of flakes 

TOAL 

H. Fixed costs 

15,838 
45,076 

3,068,25Z 0 920,476 1,840,951 2,147,776 2,147,77b 2,147,776 2,147,776 2,147,77D 

0 
0 
0 

2,147,776 

0 
0 
0 

2,147,776 

0 
0 
0 

2,147,776 

0 
0 
0 
0 

Land -,nt 
Indirect labor 
Adin-s*rative, managerial, 
Night supervisor 
Depreciation 
I,surance 
Interest 
PMrintenence 
Oihor 

TOTAL 

technical labor 

45,000 
10,631 
77,681 
4,Zlq 

306,537 
34,715 
569,692 

173,576 
153,413 

1,375,463 

0 
0 
0 
0 
0 
0 
0 
0 
0 
0 

45,000 
10,631 
77,681 
4,219 

306,537 
34,715 

0 
173,576 
153,413 
805,771 

45,000 
10,631 
77,681 
4,214 

306,537 
34,715 

569,692 

173,576 
153,413 

1,375,463 

45,000 
10,631 
77,681 
4,219 

306,537 
34,715 

569,692 

173,576 
153,413 

1,375,463 

45,000 
10,631 
77,681 
4,219 

306,537 
34,715 

569,692 

173,576 
153,413 

1,375,463 

45,000 
10,631 
77,681 
4,219 

306,537 
34,715 

569,692 

173,576 
153,413 

1,375,463 

45,000 
10,631 
77,681 
4,219 

306,537 
34,715 

569,692 

173,576 
153,413 

1,375,463 

45,000 
10,631 
77,681 
4,219 

306,537 
34,715 

0 
173,576 
153,413 
805,771 

00 

45,000 
10,631 
77,681 
4,219 

306,537 
34,715 

0 
173,576 
153,413 
805,771 

00 
45,000 
10,631 
77,681 
4,219 

306,537 
34,715 

0 
173,576 
153,413 
805,771 

00 
45,000 
10,631 
77,681 
4,219 

306,537 
34,715 

0 
173,576 
153,413 
805,771 

00 
0 
0 
0 
0 
0 
0 
0 

0 

Total rrel costs 4,443,715 
0 0 0 0 
0 0 0 0 

J. Sales of byproducts 
0 
0 

0 
0 

0 
0 

0 
0 

0 00 



ANNEX af 
Oried parings 
'..w fat c-=onut 

TOTAL 
flakes 

70,213 
199,838 
270,051 0 81,015 162,030 18q,036 18q,03b 18q,03b 18q,036 18q,036 

0 
0 

189,036 

0 
0 

189,036 

0 
0 

189,036 

0 
0 
0 

Breakaven price at 100/
Pri~e w/ 15 margi, 

capacity use 1.0'4 
1.20 

0 
0 
0 

0 
0 
0 

0 
0 
0 

0 
0 
0 

Rorvermu'is fro p.- :mct C./15Z ergin, 1. wastagel 4,751,717 0 1,425,515 2,851.030 3.32b6.O2 3,326,202 3.326,202 3,326,202 3,326,20Z 
0 

3,326,202 
0 

3,3Z6,202 
0 

3,326,202 
0 
0 

Net reven:ues betore taxes 
Tayes and annual license fees 
Net rev-u.,es after taxes 

50,218 
13,516,6151 

0 
13,516,615 

1219,7 
15,.V 

1234,- -1 

203,354' 
30,131 

1I2-!84 1 

18,0021 
35.152 
43,155, 

(8,0011 
35,152 

I43,1r3I 

18,0021 
35.152 

1'3.155' 

18,0021 
3r,152 

I.4,1551 

561,68Q 
35,.52 
526,537 

0 
561,689 
35,152 

526,537 

0 
561,689 
35,152 
526,537 

0 
561,689 
35,152 
526,537 

0 
0 
0 
0 

Othemr adju? iments to, cashflows (tin 1 
Loan procoeds 
Repayeent of prin-ipal 
Exclusion of depreczatico 
RPplacement costs Ivehir-le 1 
Salvage value 
Net -;ashflcws I financial. 182 interest rate 1351,6621 
Cmaative not cashflrws Ifin, 1817 intarost ratel 

3,164,q54 
703,323 
30b,537 

481.250 

3,164,954 
0 
0 
0 
0 

1351,6621 

0 
0 

306,537 

0 
0 

71,754 
1279,9071 

0 0 0 0 0 0 
703,323 644,750 b44.750 64".750 -44,750 0 
301,875 301,875 301,875 301,875 S01,875 301,875 

0 0 0 0 50000 0 
0 0 0 0 0 0 

1634,9321 138b,030 1389.030 I389.030 1436,030 828,612 
1q14,839 111,300,86q111,68b,8Q9112,07,,928112,508,958111,680,546 

0 
0 
0 
0 

301,875 
0 
0 

828,412 
1852,1331 

0 
0 
0 
0 

301,875 

0 
0 

828,412 
123,7211 

0 
0 
0 
0 

301,875 
0 
0 

828,412 

804,691 

0 
0 
0 
0 
0 
0 

225,000 
22S,000 

1,029,691 

Interest gat 1ZZ 
Met cashflows : financial, 12. interest rateI 
Cumulative net cashflc,s Ifin, 12Z interest rate1 

37q,794 0 
1351,6621 

1351,6621 

0 
71,754 

1279,9071 

379,794 
1445,0351 
1724,q421 

379,79, 379.79 
, 

379,794 379,794 
11%6,1321 119b.,1321 1196,1321 1246,1321 
1q21,075)11,117,2071(l.313,33,l1,55q,472l 

0 
828,412 

17.1,054 

0 
0 

828,612 
q7,353 

0 
0 

828,412 

925,765 

0 
0 

828,412 

1,754,177 

0 
0 

225,000 

1,979,177 

Adjustments for eco cic analysis
Exclusion of lo..n proceods 
Exclusion of principal 
Excl"Jsjcn of interest 
Exclusion of taxes 
Nm- cashflcws leccvec, .ithout FinancingI 
cumulative net C'shflows lecromicl 

3,1(4,954 
703.323 
379.794 
50.218 

3,164,954 0 0 0 0 
0 0 703,323 644,750 644,750 
0 0 37Q,7,4 348,165 348,165 
0 15,065 30,131 35,152 35.152 

13,516,6151 8b,820 668,213 831.035 831,935 
13,51b,615113,'429,795112,761,583111,929,647tl.0q7,7121 

0 
644,750 
348,165 
35,152 
831,935 
1265,7771 

0 
644,750 
348,165 
35.152 

781,935 
516,158 

0 
0 

35,1E2 
863.564 

1,379,722 

0 
0 

35,152 
863,56 

2,243,287 

0 
0 

35,152 
863,564. 

3,106,851 

0 
0 

35,152 
863,564 

3,970,416 

0 
0 

0 
225,000 

4,195,416 

At listed nut 
IRR (firncial, 

price 
182 interest ratel 0.07 

IRR !finncial, 12;1 interest ratel 0.15 
IRR lecorncuc, ,iihout financing, 0.15 
MPV Ifin, 15Y, r=1571 1481,2811 
MPV (fin, 12%, r=15/) 53 
NPV Iecon,r=1. 1 141,09Q I 

It cost at a higher unit price 1S.013/nut! 
Not cashfloas Ifin, 18ZI 
Nt =a.hflces :finr,,12.1 
Net cashflo-s locon, w/c finl 

IRR Ii n, 182., hih nut priceiI0.261 

2,639,594 0 
(351,6621 
1351,6621 

13,516,6151 

791,878 1,583,756 
(110,987111,000,4151 
1110,987) 1810,5171 
195,9211 302,731 

1,847,716 
1812,4251 
1622,5281 

405,539 

2,018,198 
1982,9081 
1793,0111 

235,057 

2,018,198 2,018,198 
1982,908111,032,9081 
1793,0111 1843,0111 
235,057 185,057 

2,018,198 
231,534 
231,534 
266,686 

2,018,198 
231,534 
231,534 
266,686 

2,018,198 
231,534 
231,534 

266,686 

2,018,118 
231,534 
231,534 
266,686 

225,000 
225,000 
225,000 

IRR ifin, 12., high nut pricei 10.221 
IRR Iecon, w/o fin! 10.051 
NPV Ifin, 18., r=152: 12,523,3781 
WY:f (fin, 12Z, r=15*.1 12,042,0431 
NPV lecor.,rl15.) 92,083,1951 



ANNEX ag 

SEfI-PROCESSED COCONUTCEAM. CI lI/hrVanuatu (double shift, plastic bags)
2-10-B9 
A. Assumptions Data 
 Yr 0 Yrl Yr 2 Yr 3 Yr 4 Yr 5 
 Yr. Yr 7 Yr 8 Yr 9 YrlO Yr I
 
1.Proa-jct isfro:en cream with fat content of 27.

2. Price of debusked nits. S.nut. delivered 0.lO3. Unskillea wage. S/day(w!fringe benefits, leave) 
 3.31
4. Electricity. Sikvh 

5. Building cost. slsq. m 

0.21 
250.00
6.Yield of cream. liters/nut 
 0.20
7. Interest rate. Z 


8. Selling price of parngs. S/ko 
0.18
 

9. Selling price of low-fat flakes. S/kg 
0.13
 

11.iamntenanue costs. Z of capital equipment 
0.10 

12. Coconuts required per day 
0.05
 

81.218
13. Sbelling rate. n-ts/day 
 750.00
14. Paring cate. nuts/day 
 750.00
15. Working days per year 250.00
16- Packaging materials f r cream. S per 5 kg bao17 Daily production, liters/day 0.40 
16.000.00
18. Depreciation of tLilding 0.05
19. Depreciation of vehicle


X0. Depreciation of machinery 0.2 
21. Insurance. Z of equipent and buildings cost 

0.10 
0.0122. Fraction of capital investment loaned 


'.2.Capacity use (Yr 
0.90 

l--60 single shift: Yr 2--60Z.
double shift. yrs 3-10 --70Z double shift)?3. Sk.lled wage. S'day(w/fringe benefits & leave) 15.38
 

B. Equlpment (duty-free)
 

Nut opening 
 38.500 14 (hp)
Washing and inspection area 
 34.650 10
Grinding/blanching/pressing area 
 238.000 64
Flakes dryer 
 420000 50
Screening and packing area 
 42000 10
Pasteur zinq 
 240.000 
 5
FDA Standard Extra 
 36000
Holding tank 0
130.000Blast freezers 
 60.000 40
Storage freezers (4weex capacity) 
 420.000 400
Dryer for parings 
 140.000 25
Lab equiment 30.000
Fill ng system 2
 

30.000 2
Generator 
 4b.875
ZO.ler 
 210.000 5
Office eqninent 
 40.000 2
Truck scale 
 40.000 0

Payloader 0000
Land transport vehicleWater suppiy/treatinent syster 50.0000.000 
Waste disposal system 
 100000
CIP 43.000 

-MAL 2,509.025 636
 

http:16.000.00


ANNEX ag
 
C.Buidings 0 0 0 0
C.Bidns0 0 0 0 

Nut storage 
Nut preparation area 
Sanitary line 
Freezer area (4week's output) 
Dryinq for parim.ns 
Drying for flakes 
Administrative 
Powerhouse 
Warehouse 
Warehouse for dry flakes 

Total buildinq space 962.500 

260 sq. o. 
725 
150 
1250 
200 
390 
125 
125 
250 
375 

3.850 

0 
9 

0 
0 
C 
0 
U 

0 
0 

0 
0 

G 
0 
0 
0 
C 

0 
0 

0 
0 

0 
0 
0 
0 
0 

0 
0 

0 
0 

0 
0 
0 
0 
0 

0 
0 

D.lnstallation (1: of -ipent) 25.090 0 
0 

0 
0 

0 
0 

0 
0 

E. St'rt-up costs. legal fees. etc. 20.000 0 
0 

C 
0 

0 
0 

0 
0 

F. Total capital costs 3.516.615 3.516.615 0 0 , C C.
C 

0
0 

00 
00 

G.Variable costs C 
0 

0 
" 

0 
0 

0 
0 

Coconuts 
Electricity
?a kaging for frozen crear 
Packaging for flakes 
Fackaginq for parings 
Other supplies and materials 
Stabilizers. disinfectanLs. etc. 
Unskilled labor 
Transport of cream (paid by central) 
Trarnsport of parinq-7
Trans r t of flakez 

T3AL 

2.030.457 
243.598 
320.003 
120.203 
12.670 
20.000 
10.000 

206.64-
C 

15.3F 
45.076 

3.024.48 

0 

C 

609,137 

907.347 

1.218.274 

1.814.693 

:.42:.32' 

2.117,147 

:.421.320 

2.117.142 

:.42:.32: :.421.32, 

Z.117.142 

:.42:.32C 

2.117.142 

:.421.32C 1.421.320 1.421.3i0 
C, 0 0 
C 0 0 
C C C 
C 0 0 
C, 0 0 
C C; 0 
P C 0 
C 0 

0 0 
0 0 0 

2.117.142 2.117.142 2,117.142 
0 0 0 

0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 

E.Fixed costs 
Land rent 
Indirect labor 
Administrative. managerial,Night supervisor 
Depreciation
Insurance 
Interest 
Maintenance 
Other 

TOTAL 

technical labor 

45.000 
6.555 
68.4263.846 
306.537 
34.715 
569.692 
173.576 
151.224 

1.359.972 

0 
0 
00 
0 
0 
0 
0 
0 
0 

45.000 
6.955 
68.426-3.846 

306.537 
34.715 

0 
173.576 
151.224 
790.280 

45.000 
6.955 
68.4263.846 

306.537 
34.715 

569.692 
173.576 
151.224 

1.359.972 

45.000 
6.955 
68.4263.846 
306.537 
34.715 
569.692 
173.57C 
151.224 

1.359.972 

45.000 
6.955 

68.4263.846 
306.537 
34.715 
569.692 
173.576 
151.224 

3.359.972 

45.000 
6.955 

68.4263.846 
306.537 
34.715 
569,692 
173.576 
151.224 

1.359.972 

45.000 
6.955 
68.4263.846 

306.537 
34.715 

569.692 
173.576 
151.224 

1.359.972 

45.000 
6.955 

68.426 

306.537 
34.715 

0 
173.576 
151.224 
790.280 

0 
45.000 
6.955 

68.426 

306.537 
34.715 

0 
173.576 
151.224 
790.280 

0
0 

0 
45.000 
6.955 
68.426 

306.537 
34.715 

0 
173.576 
151.224 
790.280 

0
0 

0 
45.000 
6.955 
68.4263,846 

306.537 
34.715 

0 
173.576 
151.224 
790.280

0
0 

0 
0 
0 
00 
0 
0 
0 

0 
0
0 

I. Total annual costs 4.384.460 0 
0 

0 
C 

0 
0 

0 
0 



ANNEX ag 

Sales of byproducts 

Dried parincs 
owfa, coconut rlaker 
TOTAl 

Breakeven rnce at 10W. capacity use 
Price w,'15. raro s 

70.213 
199.838 
270.051 

1.03 
t.18 

0 81.015 162.030 189.036 189.036 189.03; ]89.0,6 189.036 

00 
0 
0 

189.036 

0 
0 

03 
0 
C 

]89.C36 

0 
C 

00 
0 
0 

189.036 

0 
0 

00 
0 
0 
0 

0 
0 

Revenues froc product (w'!5% rarIn. 1'wastace) 

Net rcvenues before taxes 
Taxes and annual license feen 
Net revenues after taxes 

Other adjustments to cashflcjwr (fin)
Loan proceeds 
Repayment of principai 
Exclusion of dereciation 
Replacement cos- (vehicle)
Salvage velue 
Net cashflow: (financial. 18% interest rate)
Cumulative net cashflovs (fin. 18,interest rate) 

Interest (at 12Z) 
Net csshlovs (f;:ancial. 12,interest rate)
Cumulative ne* cashflows (fin. 12%interest rate) 

4.684.255 

41.187 

3.164.954 
703.323 
306.537 

481.250 

379,794 

0 1.40E.276 

(3.516.615) (2:1.335) 
12.356 24.712 

(2.528.971) (236.0471 

3.164.954 0 
0 0 
0 306.537 
0 0 
0 0 

(364.018) 70,489 
(364.018) (293.529) 

C, 
(364.018, 70.48c 
(364 01F (2q-,, 

0 
2.820.553 3.27E.97 ?.27h.78 2.27h.' .27F.97F 2.278.978 3.278.978 

0(202.081) (9.09) (9.099) 9.09.099: 56M.,92 560 592 
28.831 28.831 28.831 M.8K. 29.831 2F.831 28.831 

(230.912) (37.921 (37.93:) (0. 3.531.76: 531.7610 

0 
0 C C r 0

703.323 644.75 644.75, 644.35, 644.752 C 0 
301.875 33:.F7-- ?T2 3 .871 3.871 372.9(9 301.875 

0 C .8592 F, 0 
0 C.,C . 0 

(632.360) (380.806 (38 806) (3P .86& 43:809 833.636 833.636
(925.889) (.30,.42.£.50oo(2.o5.3ol:/.U.)(.6t2475 (31.839) 

C379.7q4 379.794 2i£.794 279.7q4 379.794 C C 
(442.463: (19g9'PJ7(I1q.90 2-92.9,'9(24".90S; F1. 6! 3.63 
73. 9> (92. . . . 4625 F,? 117.647 

0 0 
3.278.978 3.278.978 

C. 0560.592 560.592 
28.& 28.831 

53!.761 531.7610' 0 
0 0 
, 0 
'1 0 

30.87 301.875 
0 0 
0 0 

833.636 833.636 
1.797 835.433 

0 0 
0 0 

&31.62?6833.636 
95:.z8.31.784.919 

0 
0 
00 
0 
00 
0 

0 
0 
0 
0 

225.000 
225.000 

.060.433 
0 
0 

225.000 
2.009.919 

Adjustrents fcr economic analysciExclusion of Inan proceedr
Exclucloc of nrincpal 
Exclusion of interest 
Exclusion of tax'e: 
Net cashflows (economic. without financinq)
Cumulative net cashflows (economic) 

3.164. 43.1b4.954 C C C 
703.32C C 70.],.. 644.7. t,44.75 644752.. 1 b44 75 
379.794 C 37.794 34F.16: 346,16V 349.169
41.18' 12.35, 24.712 28.83i 28.831 26.831 29.83: 

(3.516.615 95.202 669.485 830.839 830.838 830,838
)3,516.615)(3.421.413)(2.751.928)(1.921.090)(1.090.253) (259.415) 

C 
644.75C644..5( 
349.165 
28.831 
780.838 
521.423 

rC 

28.831 
862.467 

1.383.890 

0 
0C 

28.831 
862.467 

2.246.357 

0 
0 

28.831 
862.467 

3.108.824 

0 
0 

28.831 
862.467 

3.971.292 

0 

0 
225,000 

4.196.292 

At listed nut price
IRR (financial. 18% interest rate)
llP (financial. 12t interest rate)
IRR (ecoiomic. without financinq) 
HWV ('in. 18%. r-15,) 
NPV (f;n. 12Z. r-15%) 
NV (econ.r-15Z) 

0 07 
0.15 
0.15 

(475.878) 
5.456 

(37.162) 

, 

Nut cost at a higher unit price (S.13/nut)
Net cashflovs (fin. 18Z) 
Net cashflows (fin. 12%) 
Net cashflows (econ. wio fin) 
IRR (fin. 187. high nut price)
Ik (fin. 12%. high nut price) 
IRR (econ. w/o fin)
NPV (fin. 18. r-15%) 
KPV (fin. 12Z. r-!5%)
NPV (econ.r-15Z) 

2.639.594 0 791.878 1.583.756 1.847.716 2.018.198 2.018.198 2.018.198 2.018.198(364.018) (112.252) (997.843) (807.202) (977.684) (977.684)(1.027.684) 236.758 
(364.018) (112.252) (807.945) (617.304) (787.787) (787.787) (837.787) 236.758 

(3.516.615) (87.539) 304.003 404.442 233.960 233.960 183.960 265.589 
(0.25) 
(0.22) 
(0.05) 

(2.517.975) 
(2.036.640)
(2.073.258) 

2.018.198 
236.758 
236.758 
265.589 

2.018.198 
236.758 
236.758 
265.589 

2.018.198 
236.758 
236.758 
265.589 

225.000 
225.000 
225.000 



A 

ANNEX ah 
4 
5 

CO1fLE'IELY PROCESSED COCONUTCREAM(1000
Vanuatu (doubie shift. starAsept) 

LITERS/E) 

6 2-10-89 
7
8 
9 

A.Assumptions 
1.Product with fatcontent of 22.5%. 

DATA YR 0 YR I Y5 2 YR3 YR 4 YR5 YR 6 YR 7 YR3 YR 9 YR10 YR 1l 

19 
11 
12 
13 
14 
15 

2. Price of dehusked nuts. S/nut 
3. Unskilled wage. S/day(w/fringe Denefits. leave) 
4. Electricity. S/kw-hr 
5. Euildino cost. f/sg.e. 
6. Yield of creai. iters/nut
7. Interest rates. % 

0.10 
3.31 
0.21 

250.00 
0.24 
0.18 

16 
17 
19 

S.Selling price of parings. S/kg
9.Selling price of 1ow-fat flakes. S/kg
11.Maintenance costs 

0.14 
0.1b 
0.05 

20 
21 
22 
23 
24 
25 
26 
27 

12. Raw material requirement, nuts per day (two shifts)
13. Shelling rate. nuts/day 
14. Faring rate. nuts/day 
15. Working days per -ear 
16. Packaging materials. 25-1 starAsept
17. Da:ly production, liters/day (two shifts) 
18. Depreciation of building
l9. Depreciation of machinery
- Depreciation of vehicle 

67.797 
750.00 
750.00 
250.00 

4.13 
if.̂".00 

.05 
0.10 
0.2 

28 
29 

2..Insurance. 7 of equipment and buildings cost 
22. Fraction of capital investment loaned 
23. Capa-ity use (Yr 1---OZ single shift: Yr 2--60Z 

double shift. Yrs 3-10--70. double shift)
24. Skilled wage. /day(w! fringe benefits & leave) 

0.01 
0.90 

15.53 

30 
31 
32 
33 

B. Eouipment 
Nut opening 
Washing and _nspectioi area 
Grndin/blanching'pressina 

14 
10 
64 

hp 3S.500 
34.650 
238.000 

34 

Flakes dryer -

Screeing and packing area 
Pasteur~z:nq 

50 
10 
5 

420000 
42000 

240.000 
35 FDA Standaru extra 0 36.000 
36 
37 
I' 

Aseptic processing plant 
Ho ogenizer 
Asentc tank 

5 
30 
1 

504.000 
105.000 
140.000 

39 StarAsept lease rights 3 55.000 

40 
iuabequipment 
Diyer for parings 

2 
25 

50000 
140.000 

43 Generator 46.875 
4A Boiler 5 210.000 
45 Office equipment 2 4U.000 
46 Truck scale 0 40.000 

47 
48 

49 
50 

Payloader
Land transprt vehicle 
Water treateent plant 

Waste disposal sySner
CIP 

5 

1 

150000 
50.000 
70.000 
100000 
43.000 

51 Tctal equipment cost 232 2.793.025 
v. 52 



52 ANNEX ah 
53 
54 

C.Bui!dinqz 

55 
56 
57 
58 
59 
61 

Nut storage
Nut preparation area 
Sanitary line 
Dryianfor plrlnas 
Dryln for flakes 
Admninstrutlve 

260 
725 
150 
200 
390 
'25 

62 
63 

Powerhouse 
Warehoise 

125 
250 

64 
65 

WarEPouse fo dry flakes 37S 
2.600 650.000 

66 
67 
68 
65 

D.Start-up costs. leaal fees 

E.Installation 

20.000 

279.303 
70 
7i F.TOTAL CAPITAL COSTS 3,742.328 3.742.328 
72 
73 
74 C. var.able Costs 
75 
76 
77 
78 

79 
80 
81 

Coccnut: 
E!-ctrc'ty 
Packaging inaterials for creas 
Packaoin6 for flakes 
Parkaglno fcr parlnos 
Other supplies and 6aterials 
Stabilizers. disi iectantr. etc 
Unsk-iled labor 
Transo:t o crear (60500/FCL)
Transort of parino
Transomrt of llakes 

1.694.915 
88.804 

660.800 
100.339 
10.576 
20.000 
20.000 
376.794 
E7.20C 
]3.cW 
37.627 

83 
84 

Total variable costs 3.694.27E ..108.2K- 216,56: .585.994 ..5E.994 258£.9oS 2.585.994 2.685.994 2.585.994 2.585.994 2.585.994 

85 D.Fixed costs 
86 
87 
89 
90 

9i 
92 
93 
94 
95 

Land ren" 
Indirect labor 
Administrative expenses 
Night supervisor 
Depreciation
Maintenance 
Other 
Insurance 
Interest 

30,000 
6.946 
68.649 
3.882 

316.803 
187.116 
184.714 
34.430 

606.257 

0 
C 
0 
0 
0 
0 
U 

0 

30.000 
6,946 
68,649 
3.882 

316,803
187.216 
184.714 
34.430 

0 

30,00v 
6.946 
6S.649 
3.882 

316.803 
187,11 
184.714 
34.43 
606.257 

60.00 
t.946 
66.649 
3.882 

316.803 
187.116 
184,714 
34.430 
606.257 

60.000 
6,946 
68,649 
3.882 

316,803
187.116 
184,714 
34.430 
606,257 

60.000 
6.946 

6F.649 
3.882 

316.803 
187,116 
184.714 
34.430 
606.257 

60.,'X 60.000 
6.946 6.946 

68.649 68.649 
3.882 3.882 

316.803 316. 03 
187.116 187.116 
184,714 184.714 
34.430 34.430 

606.257 0 

60.000 
6.946 

68.649 
3.882 

j16,803
187,116 
184,714 
34.430 

0 

60.000 
6.9.t 
68.649 
3.882 

316.803 
187,116 
184.714 
34.430 

0 

60.000 
6.946 
68.649 
3.882 

316.803 
187.136 
184.714 
34.430 

0 0 

96 
97 Total 

_______ 

1.438.798 0 832.54! 1,438.795 1.468.796 1.468.798 1,468,798 1.468,798 862.541 862.541 862,541 862.541 0 

98 
99 
100 E.Total annual costs 5.133,074 
101 
102 
103 
104 
106107
108 

F.Sales of byproducts 

Dried paring
Low-fat coconut flakes 

1763 kg/day
5017 

58.610 
125.424 
184.034 

0 
0 
0 

17.583 
37.627 
55.210 

35.166 
75.254 
110.420 

41.021 
87.797 
128.824 

37.296 
107.855 
128.824 

37.296 
107,855 
128,824 

37.296 
107.855 
128.,24 

37.296 
107.855 
128.824 

37,296 
107.855 
128.824 

37.296 
107.855 
128.824 

37.296 
107.855 
128,824 0 
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1 
2 ANNEX ai 
3 
4 COT]LETELY PROCESSED CREAMCCONUT (1000 LITERS/ER)
5 Vanuatu (double shtetrapak)
6 2-10-89 
78 A.Assumptions 
9 1.Product with fat content of 22.L%.

i9 2.Price of dehuskea nuts. S/nut

11 3.Unskilled waqe. S/day(w/frinae benefits, leave)
12 4.Electricity. S/kw-hr

13 5.Buldino cost. S/sq.m.

14 5. Yield of crea., liters/nut
1E 7.Interest rates. .
 
16 8. Selling price of parings. S/kg
17 9. Selling price of .ow-fat flakes. S/kg
19 11.Maintenance costs 
20 12. Raw material requirement. nuts per day (two shifts)

21 13. Shellino rate, nuts/day

22 14. Paring rate, nuts/day
23 15. Working days per year
24 16. Packaging materials. 250 mltetrapak
25 17.Daily production. liters/day (two shifts)
26 18. Depreciation of building

27 19. Depreciation of machinery


20. Depreciation of vehicle 

28 21.Insurance. Z of equipment and buildings coust 

29 22. Fraction of capital investment loaned 


23. Capacity use (Yr 1---07 single shift: Yr 2--60%
 
double shift. Yrs 3-10--70% double shift)

24. Skilled wage. S/day(w/ fringe benefits &leave) 

30 B.EaulDent 
31 
32 
33 

Rut'openinc 
Washing and inspection area 
Grindina/blanchinc/pressing
Flakes dryer 

14 
10 
64 
50 

hp 

34 
35 
3b 
37 
38 
39 

40 
43 

Screening and packing area 
Pasteurizing
FDA Standard extra 
Aseptic processing plant
Eomoqenizer
AsepLic tank 
Aseptic filling systes (tetrapak
Lab equipment
Dryer'for parings
Generator 

10 
5 
0 
5 

30 
1 
2 
2 

25 

44 Boiler 5 
45 
46 

Office ecuapment
Truck scale 

2 
0 

Payloader 
47 
48 

49 
50 

Land transport vehicle 
Water treatrent plant 

Waste disposal system
CIP 

5 

1 

51 
52 

Total equipment cost 2 

DATA YR 0 YR ] Ye 2 YR 3 YR 4 YE5 YR 7 YR 8 YR 9YR 6 YR 10 YR ]1
 

0.10
 
3.31
 
0.21
 

250.00
 
0.24
 
0.18
 
0.13
 
0.10
 
0.05
 

67.797
 
750.00
 
750.00
 
250.00
 

0.14
 
16.000.00
 

0.05
 
0.10
 
0.2
 
0.01
 
0.90
 

15.53
 

38,500
 
34.650
 

238.000
 
420000
 
42000
 

240.000
 
36.000
 
504.000
 
105.000
 
340.000
 
635.000
 

50000
 
140.000
 
46.875
 
210.000
 
40 00
 
4L.0
 
150000
 
50.000
 
70.000
 
100000
 
43.000
 

3.373.025
 

http:16.000.00


52 ANNEX ai 
53 C. B alldins 
54 
55 NLt storace 260 
56 
57 

Nut preparation area 
Sanitary line 

725 
150 

58 
59 

Drying tor parinas 
Dryinc for flakes 

200 
390 

61 Administrative :25 
62 Powerhouse 125 
63 Warenouse 250 
64 Warehouse for dry flake: 375 
65 2.600 650.000 
66 
67 
68 

C. Start-up costs. legal fees 20.000 

69 E. Installation 337.303 
70 
71 F.TOTAL CAPITAL COSTS 4.380.328 4.380.328 
72 
73 
7t C.Variable Costs 
75 
76 Coco:4uts 1.694.915 
77 Electricity 88.421 
78 Packaginq materials for cream 2.240.000 

79 

Packaging for flakes 
Packaging for parings 
Other supplies and matgrials 

100.339 
10.576 
20.000 

80 Stabilizers. disinfectants. etc 20.000 
81 Unskilled labor 176.794 

Transport of crear, (S3600/FCL) 
Transport of Darunas 
Transport of Ilakes 

871.200 
13.220 
37.627 

82 
83 
84 

Total variable costs 5.273.094 C >.581.92E i.16-85 26:.6 3.65:.165 3.69:.]6, 3.6q:.161 3.691.166 3.691.166 3.691.166 3.691.166 

85 D. Fixed costs 
86 
87 Land rent 30.000 0 30.003 30.000 60.000 60.000J 60.000 60.0J0 60.000 60.000 60.000 60.000 
89 Indirect labo, 6.946 0 6.946 6.946 6.946 6.943 6.946 6.946 6.946 6.946 6.946 6.946 
90 

91 

PAdmnistrat"'e expenses 
Night supervisor
Depreciation 

68.649 
3.882 

374.803 

0 68.649 
0 3.882 
0 374.803 

68.649 
3.882 

374.803 

6S.649 
3.882 

374.803 

68.649 68.649 
3.882 3.882 

374.803 374.803 

68.649 
3.882 

374.803 

68.49 
3.882 

374.803 

68.649 
3.882 

374.303 

68.649 
3.882 

374.803 

68.649 
3.882 

374.803 
92 
93 

Maintenance 
Other 

219.016 
263.655 

0 219.016 
0 263.655 

219.016 
263.655 

219.016 
263.655 

219.016 219.016 
263.655 263.655 

219.016 
263.655 

219.016 
263.655 

219.016 
263.655 

219.01b 
263.655 

219.016 
263.655 

94. Insurance 40.230 0 40.230 40.230 40.230 40.230 40.230 40.230 40.230 40.230 40.230 40.230 
95 Interest 709.613 0 0 709,613 709.613 709.613 709.613 709.613 0 0 0 0 0 
96 
97 Total 1.716.795 0 1.007.182 1.716.795 1.746.795 1.746.795 1.746.795 1.746.795 1.037.182 1.031.182 1.037.182 1.037.182 0 
98 
99 
100 E. Total annual costs 6.989.888 
101 
102 
103 

F. Sales of byproducts 

104 
106 

Dried paring 
Low-fat coconut flakes 

1.763 
5.017 

kg/day 58.610 
125.424 

0 17.583 
0 37.627 

35.156 
75.254 

41.027 
87.797 

37.256 37.296 
107.855 107.855 

37.296 
107.855 

37.296 
107.855 

37.296 
107.855 

37.296 
107.855 

37.296 
107.855 

% 107 
108 184.034 0 55,210 110.420 128.824 128.8;4 128.824 128,824 128.824 128.824 128.824 128.824 0 
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ANNEX aj 

Frozen Coconut Flakes (10.000 kg/day) 
Vanuatu (single shift plastic bags) 
2-10-89 

A.Assumptions Data Yr O Yr I Yr 2 Yr 3 Yt4 Yr 5 Yr C Yr 7 Yr 8 Yr 9 Yr 10 Yr 1] 

2. Price of dehusked nuts. S.nut. dehvercd 
3.Unskilled vaqe. S/day(wlfringe benefits, 
4.Electricity. S/kwh 
5.Building cost. S/sq. m6.Y~eldaof flakes, kq/nut 

leave) 
0.10 
3.31 
0.21 

250.000.28 

7. Interest rate. Z 
8.Selling price of parings. S/kq 
9. Selling price of low-fat flakes. S/kg 
11.Maintenance costs. % of capital equiplent 
12. Coconuts required per day 
13. Shelling rate. nuts/day 
14. Paring rate. nuts/day 
15. Working days per year 
16. Packaging materials for cream. S per 5 kq bag 
17. Daily production, kg/day 
18. Depreciation of buildlnq 
19.Depreciation of vehicle 
20. Depreciation of machinery 
21.Insurance. " of equip.ent and buildinq cost 
22. Fraction of capital investment loaned 
22. Capacity use (rs. 1 and 2 -- 60% single shift: 

yrs 3-10 -70Z single shift) 
23. Skilled wage. S/day(w/frinqe benefits G 1eave) 
B. Equipment (duty-free) 

0.18 
0.13 
0.10 
0.05 

35.689 
750.00 
750.00 
250.00 

0.40 
10.000.00 

0.05 
0.2 
0.10 
0.01 
0.90 

15.38 

Nut opening
Washing and inspection area 

38.500 
34.650 

14 (hp)
lO 

Grinding/blanching 
Packinq area 
Blast freezers 
Storage freezers (4 week capacity) 
Dryer for parings 
Lab equipment 
Generator 
Boiler 
Office equipment 
Truck scale 
Payloader
Land transport vehicle 
Water supply/treatment system 
Waste disposal system
CIP 

TOik. 

112.000 
30000 

60.000 
420,000 
140.000 
10.000 
46.875 
70.000 
20.000 
40.000 
150000 
50.000 
70.000 
100000 
43.000 

1.435.025 

64 
5 
30 
400 
25 
2 

3 
2 
0 

5 

1 
561 



ANNEX aj 

C. Buildings 

Nut storaqe 
Nut preparation area 
Sanitary line 
Freezer area (4week's output) 
DryInq for parinqs
Dryino for flakes 
Administrat~ve 
Powerhouse 
Warehouse 
Warehouse for dry flakes 

Total buildinq space 962.500 

260 sq. m. 
725 
150 
1250 
200 
390 
125 
125 
250 
375 

3.850 

D. Installation (1%of equipment) 14.350 

E. Start-up costs. legal fees. etc. 20.000 
F.Total capital costs 2.431.875 2.431.875 0 0 0 0 0 0 
G.Variable zosts 

Coconuts 
Electricity 
Packaainq for frozen flakes 
Packaqing for parins 
Other supplies and caterials 
Stabilizers. disinfectants. etc. 
Unskilled labor 
Transport of parings
Transort of frozen flakes (S3600/FCL) 

H. Fixed costs 

Land rent 
Indirect labor 
Administrative. ranagerial. technical laboi 
Depreciation 
Insurance 
Interest 
Maintenance 
Other 

TOTAL 

892.220 
107.436 
200.000 

5.567 
10.000 
10.000 
92.874 
6.959 

550.001,
1.875.056 

30.000 
6.955 
53.886 

198.063 
23.975 
393.964 
119.876 
93.753 
920.472 

0 267.666 

0 1.125.034 

0 30.000 
0 6.955 
0 53.886 
0 198.03 
0 23.975 
0 0 
0 119.876 
0 93.753 
0 526.508 

267.666 

1.125.034 

30.000 
6.955 
53.886 

198.063 
23.975 

393.964 
119.876 
93.753 

920.472 

312.277 

1.312.539 

30.000 
6.955 

53.886 
198.063 
23.975 
393.964 
119.876 
93.753 
920.472 

312.277 

1.312.539 

30.000. 
6.95$ 
53.886 

198.063 
23.975 

393.964 
119.876 
93.753 

920.472 

312.277 

].312.53q 

30.000 
6.955 

53.886 
198.063 
23.975 
393.964 
119.876 
93.753 
920.472 

312.277 

1.312.539 

30.000 
6.955 

53.886 
198.063 
23.975 
393.964 
119.876 
93.753 

920.472 

312.277 

i.312.539 

30.000 
6.955 

53.886 
198.063 
23.975 

0 
119.876 
93.753 

526.508 

312.277 

1.312.539 

00 

30.000 
6.955 

53.886 
198.063 
23.975 

0 
119.876 
93.753 

526.508 

312.277 

1.312.539 

00 

3n.000 
6.955 

51.886 
198.063 
23.975 

0 
119.876 
93.753 

52u.508 

312.277 

1.312.539 

00 

30.000 
6.955 

53.886 
198.063 
23.975 

0 
119.876 
93.753 

526.508 

0 

0 

0 

I.Total annual costs 

Sales of byproducts 

2.795.528 
0 
0o 
0 

0 
0
0 
0 

0 
0 
0 
0 

Dried rinas DrTTA ins30.853 8 
30.a53 

0 
0 

8 
18.512 18.512 21.597 21.597 21.597 21.597 21.597 

0
0 

21.597 

0
0 

21.597 

0
0 

21.597 



"4 
-, 

-M
 

-W
,4 

4 
~ 

.. 
~ 

. 
~ 

4~
' 

A
~

P
4

'A
 

A
4
.N

 

1
,1

1
.1

A
A

4
-

-k 


'K
 

A
A

A
A

i4
 


A
A

 
A

~
* 

4$A
A

 
"4 

:c4
A

0
0
 

0
 

cD0
 

i0
 <D

 
'D

 
C

D
C

D
~

 3 
4 

'~
~

r 
'A

 
A

'A
"A

*
 

4
A

' 
A

 
A

A
 

A
 

A
~

6
 

' 
.A

.cA
A

 

74~U
4 

A
C

) C
)

C
D

4
i 

i4
 C

D
C

D
A

A
'A

A
 

C
&

C
4
 

C
C

 
s 

, 
.~gr 

~ 
!'' 

' 
-. 

'~
~

~
A

A
2~

~
~

~
~

~
~

~
~

~
~

~
~

 
\* 

M
~

A
A

A
A

 
~ 

4 
C

2
.. 

R
_
_
_
_
_
_
_
_
s 

'~-
A

~
~

~
rA

R
A

A
Z

g
('3 

'c' 
')

iC
m

 
0
A

 
: 

) 
) 

A
ei 

IS
 

to
.A

 

0 
30

c
 

1) 
11 

0p 
" 

.
 

A
 

-.
3
 

,W
 

i 
~


g
A

 
c, 

c>
'-0

 
2 

lc 
ic 

n 
4
,A

 
. 

.O
.
 

3'C
) 

-M
4~-c~A

.*'C
'-~
 

0,0
-~

~
c
 

.0D
, 

c-3
c4

r-
0
~

A
~

 
r-

C
O

 

-0
1
1
 

C
>

jc
jC

>
 

&
n
A

 
a
s
. c.. 

A
n

fi
'n

fl 
. 

4
 

0
0

 

~.r,~C
A

) 
A

 

O
~

(0
 

'~
J

A
4
A

A
A

V
4
 

(lO
 

A
~ 

~ ~ 
1
1
 

"C
. 

~ 
A

-
.... 

0
'A

0
 ~ 

2
.A

 
.4

' 

4
4
A

4
o
 

-
0
0
 

~~;~~fi 
A

-'-
A

, 
A

 

"A
' 

In
 

7
.1

0
m

n
 

M
~

' CC
 

" 
n
f 

G
 

Z
 

1
1
)~

 
A

 

0
',0

'1 M
C

 
'. 

a
l c 

-
-

-
'
'C

D
A

 

A
'' 

cA
lA

IA
 

C
 *. 

C
,. 

ci 
. 

A
A

A
A

 
9
, 

c
a

 
A

-00' 
A

 
A

<
2
' 

A
~

r 
-

, 
A

 
(1

 

0
 

4 

U
-
4
 

-A
"

 
, 

.2
 

,/>
A

A
A

A
A

~
4
A

 
A

; 

--
1
 

8
 

m
 

-
W

 
2 

i' 
'_

 
... 

1
0
, 

0
 

0a 
.E

 
0
0
 

A
>

4
 

A
A

4
4

A
, 

-a
=

 
-2

 
0
 

m
 

'A
A

'A
A

'4
i' 

4
 

2
' 

A
 

A
O

U
 A

 
' 

I. 
Z

 
->

 
A

A
A

A
4
A

 
A

 
R

 2 
A

A
 

A
A

A
A

-
"~

*
'

In
 

*
~

 

3
,

A
-A

 
A

"''' 
.. J 

"A
3
.~

 
' 



ANNEX ak 
Frozen Coconut Flakes (10.000 ko/day) 
Vanuatu double shift, plastic baqs) 
2-10-89 

A. Assumptions Data Yr 0 Yr I Yr 2 Yr 3 Y7 4 Yr 5 Yr 6 Yr 7 Yr 8 Yr 9 Yr 10 Yr 11 

2. Price of dehusked nuts. S.nut. delivered 0.10 
3. Unskilled waoe. Sday(w/frine benefits, leave) 3.31 
4. Electricity. S'lkwn 0.21 
5. Building cost. !sq. r 250.00 
6. Yield of flakes. kn/nut 0.28 
7. Interest rate. ' 0.18 
8. Selling price of parings. S/ka 0.13 
9. Selinq price of lov-fat flakes. S/ks 
11.Maintenance costs. . of capital equipment 

0.10 
0.05 

12. Coconuts reauireo per day 71.378 
13. Shelling rate. nuts/day 750.00 
14.Par:ng rate. nuts/day 750.00 
15. Working day. per year 250.00 
16. Packazing materia]s fo crear. S per 5 kgbaq 
17.Daily production. ko,'day 

0.40 
20.000.00 

18. Depreciation of buildinc 
19. Depreciption of vehicle 

0.05 
0.2 

20. Depreciation of rachiner' 
21.Insurance. 7 of eoulpeenL and buildinor cost 

0.10 
0.01 

22. Fraction of capital investment loaned 
22. Capacity use (yr.1 60%. sinol' shif: Yr. 2 -- 60% 

0.9K 

double shift; yrs 3-10 -70% double shift) 
23. Skilled wase. ,'day(w'frince benefits & leave) 15.3 
B. Esuipeent (duty-free) 

Nut opening 
Washinq and inspection area 

38.500 
34.650 

14 (hp) 
10 

0rindrnq.'bIanchinc 
Packing area 
Blast freezers 

112.000 
30000 

60.000 

64 
5 
30 

Storage ireezers (4veek capacity) 420.000 400 
Dryer for parings 140.000 25 
Lab equipment 10.000 2 
Generator 46.875 
Boiler 70.000 3 
Office equipment 20.000 2 
Truck scale 40.000 0 
Payloader 150000 
Land transtort vehicle 50.000 
Water supply/treatment system 70.000 5 
Waste disposal system 100000 
CI? 43.000 1 

TOTAL 1.43S.025 561 



ANNEX ak 
C. Buildinos 

Nut storaae 260 sq. T. 
Nut preparatior area 725 
Sanitary line 150 
Freezer area (4 week's output) 1250 
Dryinq for parinqs 
Dryinq fo:flakes 

200 
390 

Adainistrativ. 125 
Powerhouse 125 
Warehousp 250 
Warehouse for dry flakes 375 

Total buildmn6 space 962.500 3.850 

D. Installation (I'of equipient) 14.350 

E. Start-up costs. ieaal fees. etc. 20.000 

F. Total carita? costs 2.431.875 2.431.879 0 0 C 0 0 0 0 
0 0 0 0 

G. Va-rable costs 0 0 0 0 

Coconuts 1.784.440 0 535.332 535.332 624.54 624.554 624.554 624.554 624.554 
O 

624.554 
0 

624.554 
0 

624.554 
0 
0 

E!ctricity
Packagmng tor frozen flakes 

214.872 
400.003 

C 
0 

0 
0 

0 
0 

0 
0 

Fackaoinq for parinas 11.135 0 0 0 0 
Other supplies and eaterials 20.000 0 0 0 0 
Stab imzers. disinfectants. etc. 20.00; V 0 0 0 
Unskilled lahor 18C.747 , 0 0 0 
Iransport of parinis l3.9lq 0 0 0 0 
Transport of Irozen flake: (S3600/FCL) I.O0.00, 0 0 0 0 

1.750.113.12z .034 2.230.067 2.625.07 .625.075 2.625.07L ".625.07L 1.62'-,07 621.079 2.625.079 2.625.079 0 
C, 0 0 0 

H. Fixed costs 0 0 0 0 
Land rent 30.00 C 30.00C' 33 00' 3.0CC 7.003 30.000 30.003 30.000 30.003 30.00 30.000 0 
Indirect labor 6.955 0 t.95, 6.955 . .955 .955 6.95 955 ..C 955 t.55 b.955 6.955 0 
Adiinistrative, managerial. technical labor 53.886 C 53.8 53.8&R6 53.& 5t.886 53.886 53.8( 53.88 53.8m 5.486 53.886 0 
Night supervisor 3.846 
Depreciation 
Insurance 
Interest 

198.063 
23.975 

393.964 
C 
C 

1198.063 
975 
0 

198.063 
22.975 
393.964 

198.(62 
23.575 

393.54 

198.063 
23.975 

393.964 

198.063 
23.975 

393.964 

198.063 
23.975 

393.964 

198.063 
23.975 

0 

198.063 
23.9/5 

0 

198.063 
23.975 

0 

198.063 
23.975 

0 

0 
0 
0 

Maintenance 119.876 0 119.876 119.876 119.J76 119.876 119.876 119.876 119.876 119.876 ]19.76 119.876 
Other 187,536 0 187.50b 187.506 187.501 187.506 187.506 187.50f, 187.506 187.506 187.506 187.506 

MOAL 1.018.071 0 620.261 1.014.225 1.014.32 1.014.225 1.014.225 1.014.225 620.261 620.261 620.261 620.261 0 
0 0 0 0 
0 0 0 0 

I. Total annual costs 4.768.183 0 0 0 0 
, 0 0 0 

J. Sales of byproducts 0 0 0 0 
0 0 0 0 

Dried arinqs
TOTA 

61.706 
61.706 0 18.512 37.024 43.194 43.194 43.194 43.194 43.194 

0 
43.194 

0 
43.194 

0 
43.194 

0 
0 
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2-10-89 

ANNEX al 

SEMI-PROCESSED COCONUT CREAM. 1000 1/hr
 
Western Samoa (double shift, plastic bans) 

A. Assumptions Data 


1.Product isfrozen cream with fat cortent of 27:
 
2.Price of denusked nuts. S.nut. delivered 

3.Unskilled wace. S/dav(w'frinqe benefts,. leave) 

4.Electricity. S'k h 

5.Building cost. S;sq. r 
6.Yield of crear. liters/nut 

7. Interest rate. ' 

8. Selling price of parinqs. S/kq 

9.Sellnq price of Tow-fat flakes. S/kg 

11.Maintenance costs. % of capital equipment 

12. Coconuts required per day 

13. Shelling rate. nuts/day 

14. Paring rate. nuts/day 

15. Working days per year 

1. Packacinq raterials for cream. S per 5 ko ban 

17.Daily production, liters/day 

18. Depreciation of buildinc 

19. Depreciation of vehicle 

20. Depreciation of machinery 

21.Insurance. ' of equipent and buildings cost 

22. Fraction of capital investment loaned 

22. Capacity use (Yr1--60% single shift: Yr 2--6u...
 

double shift. yrs 3-10 --70% double shift)
 
23. Skilled wage. S/Lday(v/frlnae benefits & leave, 

B. Equipcent (duty-free)
 

Nut openin 

Washing and inspection area 

Grindilngblanching/pressing area 

Flakes dryer 

Screening and packing area 

Pasteurizing 

FDA Standard Extra 

Bolding tank 

Blastnfreezers 

Storage freezers (4week capacity)
Dryer for parings 

Lab equipment 

Filling system 

Generator 

Boiler 

Office equipment 

Truck scale 

Payloader 

Land transport vehicle 

Water supply/treatment system 

Waste disposal system

CIP 


TOTAL 


Yr 0 Yr I Yr 2 Yr 3 Yr 4 Yr. Y16 Yr 7 Yr 8 Yr 9 Yr lO Yr 11 

0.10 
4.01 
0.14 

250.00 
0.20 
0.18 
0.13 
0.10 
0.05 

81.218 
750.00 
750.00 
250.00 

0.40 
16.0=0.00 

0.05 
0.2 
0.10 
0.01 
0.90 

10.8K 

38.500 14 (hp) 
34.650 10 
238.000 64 
420000 50 
42000 10 

240.000 5 
36000 0 

30.000 1 
60.000 40 

420.000140.000 
40025 

30.000 2 
30.000 2 
46.875 
210.000 5 
40.000 2 
40.000 0 
150000 
50.000 
70.000 5 
100000 
43.000 1 

2.509.025 636 



ANNEX al 

C. Buildinur 

Nut storaoe 
Nut preparation arc,' 
Sanitary lino 
Freezer area (4 wot-:r out.put1 

Dryino f0rDarinar 
Dryino forflak"" 
Administrat ir 
Powerhouse 
Warehoruse 
Warehou' for dry flakes 

Total buildmno space 962.500 

260 sq. m. 
725 
150 

1250 
200 
390 
12! 
125 
250 
375 

3.850 

D. Instaliatior (!.of ea'uloent) 25.09(, 

E. Start-uli costr.lraa fers. etc. 20.000 

F. Total capital cpstr 3.516.61, 3.516.615 r 0 0 0 0 

C. Variable corytr 

CoconutElectr Icltyo t0 e ra 
PacKanina for Iroen crar 
Packaqin,4 for flakE: 
Packaqinc for parinoc
Other supplies and aterralr 
Stabullzers. diF!,.nPctant,:.etc. 
Unskilled laho: 
Transport of crear (paic by central)
Transport of caner 
Transvert of !lakr 

TOM, 

2.030.457166,.255 

20.00 
120.20 
1 .67(l 
2(.00" 
l .00 

24t.P'4 

I.a
4 .'It

2. 

0 

f 

609.137 1.21P.27; 

FT'......23f 

1.42 

77 

.3 

PcO27E 

"- . ......... 

-. 0 . 

" "r)" 7. :.421.32. 4.- . .' .4 13 , 

2.09.%27' . 01..,..: .07.275 

.21.2" 

2.093.275 

1.421.32014 13 0 

2.093.275 0 

E. Fixed costLand rent 
Indirect lair 
Administrative. ianaaerial. 
Nqht supervisor 
Depreciation 
I nsurance 
Interest 
Maintenance 
Other 

TOTAL 

technical labor 

.0 
8.411 

78.904 
4.24.210 

306.53' 
34.715 

569.692 
173.576 
149.520 

1.370.573 

1 
0 

1, 
0 
0 
0 
0 

4,. 00- 4 .002 
6.4li 8.411 

76.904 78.94 
4.21(l

3.( '5'" 305.537 
74.7, 34.715 

C 5)9.592
1,.57t 172.5",t, 
149.52P 149.520 
8.A0.F1 1.370.577 

4' .00' 4".0n 
.411 6.411 

7.O4 78.904 
4.2 1 ' 4.219 

3D05.537 306.537 
34.71 34.715 
.f4. 56 692 

17.571; '1-.176 
149.52(1 14'.520 

1.70.57, 1.?75577 

45.000 
b.411 

78.904 
4.21' 

306.53) 
34 715 

569.. 32 
173.576 
149.520 

1.370.573 

45.07., 
E.4.lA 
78.904 
4.21, 

30. 
34.711. 

5b9.692 
173.575 
149.520 

1.370.57U 

45.00? 
.41; 

78.904 
4 4. 

30.537 
34.71!, 

0 
173.57(
149.52( 
00.8) 

45.00? 
F.411 

7P.904 
4.219 

30t.537 
34.715 

0 
173.576 
149.520 
800.861 

45.000 
8.4i1 
78.904 
4 2" 

. s.5717 
34.715 

0 
173.576 
149520 
8.90.88W 

45.000 
8.411 

78.904 
4.2w 

306.537 
34.715 

0 
173.576 
149.520 
800.881 

0 
0 
0 
7 
0 
0 
0 

0 

1.Total annual costs 4.360.96 
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52
 

ANNEX am
 
COMPLETELY PFOCESSED COCONJT CREA (1000 LiTERS/HR)
 
Western Samoa doubie shift, starAsept)
 
2-10-89
 

A. Assuptions

1.?roduct with fat content of 22.5%.
 
2. Price of dehusked nuts. S/nut 

3.Unskilled wace. S/day(w!frinoe benefits, leave) 


Electricity. Slkw-hr 

B".lcmc cost. /sr.. 


E.Ye,so crea, lters'nu: 

7. n' res. rites. 
S.Seitnq rice of parings. S/kg 

9.Selie -:ice of iow-fat flaker. S/kc 

11.Maintenance costs 

12. Raw materia! reuirement. nuts per day (two shifts) 
i3.Sneuim rite. nutsdav 
14. Farnc rate. nu*:s!da,. 
15.Workinc days e: year 
16. Packaging ateriLls. 2-1 starAsept 

!7.Daily'pr6ductict. liters/da) (two shifts) 

I
1E. Dereciztion of bus!dnc 

1 . Deoreciatio of macninery 

ZC. Depreciation of vehicle 

21 insurance. % of eoaimen and buildings cost

22.Eraction of carts!t investment loaned 

2 o. Ir sinale shift: '2: 2--60Caclt, use 1---0 
doubtl sh.;ft. Yrs 3-1C,--7C*. double shft; 

24. Sk,!ied waoe. S/oav(w frince benefits & leave) 


Eaioert 
one..:-c 14 hr 


Wasninc ann ansDectLio arez 1L 

Gn insbiancn-ng'pressin: 64 

Fla~es oryer 50 

Screening and packin. area 10 

Pasteuriinc 5 

FDA Standard extra 0 

Aseptic processing plant 5 

hoioqenzer 30 

Aseptic tar 1 

StarAsept lease rgnts 3 

Lab ecuipment 2 

Dryer for pa-nqs 25 

Generator 

Boiler 5 

Office eo,2]pment 2 

Truck scale 0 

Payloader 

Land transort vehicle 

Water treatsent piant 5 


Waste disposal system 

CIP 1 


Total eauixsent cost 232 


DATA YR 0 YR I YR 2 YR. YR 4 YR 5 YR 6 YR 7 YR 8 YR9 Yk 10 YR 11
 

0.16
 
4.01
 
0.14
 

250.00
 
C.24
 

E.18
 
0.13
 
0.10
 
0.05
 

F7.797
 
750.00
 
750.00
 
250.00
 

4.13
 
16.003.00 

0.05
 
0.10
 
0.2
 

0.0!
0.90 

16.&C
 

38.500
 
34.650
 
238.000
 
420000
 
42000
 

240.000
 
36.000
 
504.000
 
105.000
 
140.000
 
55.000
 
50000
 

140.000
 
46.875
 

210.000
 
40.000
 
40.000
 
150000
 
50.000
 
70.000

100000
 
43,000
 

2.793.025
 

http:16.003.00
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ANNEX am 
C. iuiidlcm z 

lNu:storao' 260 
5t 
57 

;.ueoarat:on areL 
San- ar! :re 

725 
150 

5C 
5rylno for parinis
Dryan for fLake: 

200 
390 

Acnistrat1vk 12F 
62 ?owernous 

3are"ous& 
125 
250 

6i 
6 

arehousE for dry flakes 375 
2.600 650,000 

6 S:arT-ur cozz. lecal fees 20.00" 
66 
6 . l.stlla:io 279.30 
70 
71 . TOTAL CAITL COS7T 3.742.32E 3.742.32E 
727-3 
7
75 

C.Variabie Costz 

7E Couonut: .694.915 
77 t 1ecr=itv 60.647 
78 oaoer~a1: !orctorcream 660.800 

79 

?aukadzno for flake. 
?acka inc for parincs 
OTer supp!ies and materlals 

10,.339 
1.57E 
20,00; 

8:
2: 

Statiizero, djsjnfectart,.UosxiiUez fader 
et[ 2.00

214.05? 
Transrx-: of crear (S3200;FCL, 774.40 
irasrer: o: Oar ncs 7.22 
7rans'c.r: of lae .6

8Varla 
84 

co . . .. 97: . .95: .524.60; -.524.60' .52. 60 2.524.608 2.524.608 2.524.608 2.524.608 2.524,608 

85 C.Fixec coztz 
86 
87 Land rent 30.000 C 30.00 33.00! 60.001 60.000 60.000 60.000 60.000 60.000 60.000 60.000 
89 Indirect labor E.41! C E.411 2.412 E.411 8.411 E.41, 8.411 8.411 8.41] 8.411 8.411 
90 

91 

Administrative expenser 
Niqht supervisor 
Deprecation 

78.904 
4.219 

316.803 

C 
0 
0 

7E.94 
4.219 

316.803 

7E,904 
4.219 

316.802 

7E.904 
4.219 

316,802 

72.904 
4.219 

316.803 

7E,904 
4.21q 

316.803 

78.904 
4.219 

316.803 

78.904 
4.219 

316.803 

78.904 
4.219 

316,803 

78.904 
4.219 

316.803 

78.904 
4.219 

316.803 
92 
93 

Pa ,tenarce 
Other 

187.116 
18.329 

C 
0 

187,11E 
180.329 

187,11H 
187.329 

127,116 
180.329 

187,116 
180.329 

187.116 
180.329 

187.116 
180.329 

187.116 
180.329 

187,116 
180.329 

187.116 
180.329 

187,116 
180.329 

94 insurance 34.430 0 34.4K7 34.430 34.430 34.430 34.430 34.430 34.430 34.430 34.430 34.430 
95 interest 606.257 0 0 606.257 606.257 606.257 606.257 606,257 0 0 0 0 0 
96 
97 Total 1.446.469 0 840.212 2.446.469 1.476.469 1.476.469 1.476.469 1.476.469 870.212 870.212 870,212 870.212 0 
98 
99 

100 E.Total annual costs 5.053.052 
101 
102 
102 

F.Sales of byproducts 

104 
106 

Dried parion
iow-far coc6nut flakes 

1.763 
5.017 

ko/day 58.610 
125.424 

0 
0 

17.583 
37.627 

35.166 
75.254 

41.027 
87.797 

37.296 
107.855 

37.296 
107.855 

37.296 
107.855 

37.296 
107,855 

37.296 
107.855 

37.296 
107,855 

37.296 
107.855 

107 
• - ,,"1. P en e 192 s4 1 ^.R24A? 4 129 R2A 172RK4 
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1 
2 ANNEX )n

3
 
4 COFPLETELY COCONUT (1000 LITERS/ER)PROCESSED CREAM 
5 Western Samoa (doutetrapak)
 
6 2-10-89
 
7
8 A. Assumntions 

9 i. Product with fat content of 22.5%.
 
19 2. Price of oehusked nuts. S/nut

11 3.Unskilld waoe. S/day(w/fringe benefits, leave)

12 4.Electricity. Sikv-hr 

13 5.Buildng cost. Ssq.m.

14 6.Yield of cream, liters/nut

15 7. interest rates. : 

16 8. Selling price of parings. S/kg

17 9. Selling price of low-fit flakes, S/kg

19 I Maintenance costs 

20 12.R<aw reauirement. nuts per day (two shifts)
material 

21 13. Sheflino rate. uts'dnv 

22 14. Parinq rate. nuts/day

23 i5.Working days per year

24 16. Facknoing materials. 250 ml tetrapak

25 17.Daily production. 1:ters/day (two shifts)

26 18. Depreciation of buildino 

27 19. Depreciation of machinery


20. Depreciation of vehicle 

28 21.insurance. ' of equipment and buildings cost 

29 22. Fraction of capital investment loaned 


23. 	Capacity usp (YrI---0% single shift: Yr 2--6M'
 
double shift. Yrs 3-10--70% double shift)


24. 	Skilled wage. S/day(w/ fringe be..efits & leave) 


30 B. Equipment
 
31 Nut opening 14 hp

32 Washing an6 inspection area 10 

33 Grnding /blancbang/oressing 64 


Flakes dryer 	 50 

Screening and packing area 10 


34 Pasteurizing 5 

35 FDAStandard extra 0 

36 Aseptic processing plant 5 

37 Ho "genizer 30 

38 Aseptic tarn 1 

39 Aseptic filling system (tetrapak 2 


Lab equipient 2 

40 Dryer for parings 25 

43 Generator 

44 Boiler 5 

45 Office equipient 2 

46 Tiuck scale 3 


Payloader 

47 Land transport vehicle 

48 Water treatment plant 5 


Waste disposal system

49 CIP I 

50 

51 Total equipment cost 

_ _ 

231 
_
 

52
 

DATA YR 0 YR I YR2 
 YR YR 4 YR 5 YR 6 YR 7 YR 8 YR 9 YR 10 YR ] 

0.10
 
4.01
 
0.14
 

250.00
 
0.24
 
0.18
 
0.13
 
0.10
 
0.05
 

67.797
 
750.00
 
750.00
 
250.00
 

0.14
 
16.000.00
 

0.05
 
0.10
 
0.2
 

0.01
 
0.90
 

16.88
 

38.500
 
34.650
 

238.000
 
42u000
 
42000
 

240.000
 
36.000
 
504.000
 
105.000
 
140.000
 
635.000
 

50000
 
140.000
 
46.875
 

210.000
 
40.000
 
40.000
 
150000
 
50.000
 
70.000
 
10000
 
43.000 

3.373.02

http:3.373.02
http:16.000.00


52 ANNEX an 
53 C. Buildings 
54 
55 Nut storace 260 
56 Nut Dreparatiorn area 725 
57 
58 
59 
61 

Sanita'y line 
Drying -or parings 
Drying for flakes 
Adiinstrativc 

150 
200 
390 
125 

32 Powerhouse 125 
63 warel~ouse 250 
64 
65 

Warelouse for dry flakes 375 
2.600 650.000 

66 
67 D. Start-up csts. jeoal fees 20.000 
68 
b9 E. Instailation 337.303 
70 
71
12 

F. TOTALCAPITAL COSTS 4.380.328 4.380.328 

74 C. Variable Costs 
75 
76 Coconuts 1.694.915 
77 
78 

Electricitv 
Packaging iaterlals for cream 

60.385 
2.240 .000 

Packaging for flakes
Packacong for parings 100.339

10.57C 
79 
80 

Other supplies and iaterials 
Stabilizers. disinfectants. etc 

20.000 
20.000 

81 Unskilled labor 214.058 
Transport of cream (S3200/FCL) 
Transport of parincs]1.220 

774.400 

82 
83 

Transpor. of I1akei 

Total variab..costs 

37.627 

C .11:31 3.62S.86- 3.6.86 . 2.62 .8E 3.629.865 3.629.865 3.629.865 3.629.865 3.629.865 
84 
85 . Fixed costs 
86
87 
89 
90 

91 
92 
93 
94 
95 
9697 

98 

Land rent 
Indirect labor 
Administrative expenses 
Night supervisor 
Depreciation 
Maintenance 
Other 
Insurance 
Interest 

Total 

30.000 
8.41] 
78.904 
4.219 

374.803 
219.016 
259.276 
40.230 

709.613 

1.724.472 

0 30.000 
0 8.41 
0 78.904 
0 4.219 
0 374.803 
0 219.016 
0 259.276 
0 40.230 
0 0 

0 1.014.859 

30.000 
8.411 

78.904 
4.219 

374.803 
219.016 
259.276 
40.230 
709.613 

1.724.472 

60.000 
8.411 
78.904 
4.219 

374.803 
219.016 
259.276 
40.230 

709.613 

1.754.472 

60.000 
8.411 
78.904 
4.219 

374.803 
219.016 
259.276 
40.230 
709.613 

1.754.472 

60.000 60,000 
8.411 8.411 
78.904 78.904 
4.219 4.219 

374.803 374.803 
2]9.C]6 219.016 
259.276 259.276 
40.230 40.230 

709.613 709.613 

1.754.472 1.754.472 

60.000 
8,411 
78.904 
4.219 

374.803 
219.016 
259.276 
40.230 

0 

1.044.859 

60.000 
8.411 

78.904 
4.219 

374.803 
219.016 
259.276 
40.230 

0 

I.U44.859 

60.000 
8.411 
78.904 
4.219 

374.803 
219.016 
259.276 
40.230 

0 

1.044.859 

60.000 
8.41] 
78.904 
4.219 

374.803 
219.016 
259.276 
40.230 

0 

1.044.859 

0 

0 

99 
100 E. Total annual costs 6.909.993 
101 
102 
103 
104 
106 
1107

-108 

F. Sales of byproducts 

Dried paring 
Low-fal coconut flakes 

1.763 
5.017 

kq/day 58.610 
125.424 

184.034 

0 
0 

0 

17.583 
37.627 

55.210 

35.166 
75.254 

110.420 

41.027 
87.797 

128.824 

37.296 
107.855 

128.824 

37.296 
107.855 

128.824 

37.296 
107.855 

128.824 

37.296 
107,855 

128.824 

37.296 
107.855 

128.824 

37.296 
107.855 

128.824 

37.296 
107.855 

128.824 0 



108 
109 
110 
111 
112 
113 
114 
115 

ANNEX an 
G.Breakeven price :conut cream 
Sales price 

Revenues frorproduct (Wt 11wastage) 

Net re'enues before taxes 
Taxes and arnual license fees 
Net revenues after taxes 

1.68 
i.98 

7.840.800 

0 

0 2.352.240 4.704.4K0 5.48E,560 

(4.380.328) (163.065) (20.884; 233.047 
0 C, 0 

(4.380.328) (163,065. 233.C47 

5.488.560 

233.047 
0 

233,047 

5.488.560 

233.047 
0 

233.047 

5.488.560 

233.047 
0 

.133.047 

5.488.560 

942.660 

C 
942.660 

5.438.560 

942.660 

0 
?42.560 

5.488.560 

942,660 

0 
942.660 

5.488.560 

942.660 

0
942.660 

0 

00 

Other adjustrents tc cashflows (fin) 
Loan proceeds
Repaynent of orinoaa.eclusion of eprecpatlon 

Replacement cCsts (vehicle) 
Salvage value 
Net cashfiows (financial. 18% interest rate) 
Cumulative net cashflows (fin. 18% interest rate) 

Interest at 12% 
Net cashflows (fan. 12% interest) 
Cumulative net cashflow- (fin. 12t ant) 

3.942.295 
788.459374.803 

40.033 
325.000 

473.075 

3.942.295 
0C 

(438.033) 
(438.033) 

0 
(438.033) 
(438.033; 

2374.S-

211.738 
(226.295; 

C; 
212.735 
(226.295' 

755.459374.50 

(434.,41' 
6t.83) 

473.075 
98.003 

(424.295; 

7,5.459 7I.459 785.45 788.459 0 0 
37.823 374 2 374.9 374.803 374.803 374.&03 

40.000 

(1K.609: (12.609; (1&., (220.609) 1.317.463 1.317.463 
(5.1.445)<2.022,055( .202.t4)2 .423.274) (105.811) 1.211.652 

47'.07. 473.075 473.075 473.075 0 0 
55.92E 55.925 55.q2i 15.928 1.317.463 1.317.163 

(36E.372, (1 a442,256.51>) (240.585) 2.076.877 2.394.340 

0 
374.803 

1.317.463 
2.529.114 

0 
1.317,463 
3.711.803 

0 
374.803 

1.317.463 
3,846.577 

0 
1.317.463 
5.029.265 

0 

325.000 
325.000 

4.171,577 

0 
325.000 

5.354.265 

Adustments for economic analysis 
Exclusion of principal 

clusionof interest 
Exclusion of taxes 
Exclusion of loan proceeds 
Net casbflows (econ. w'o financing) 
Cumulative net castflows (econ. wio financing) 

788.459 
473.075 

0 
3.942.295 

0 C, 788.459 788.459 
0 4.07 473.07 
0 C C I 

3.942.295 
(4.380.j28) 21.73- 2.053.5303 .317.43 
(4.38O.328)(4.16E.59)(3.108.059)(.78.596> 

788.459 
473.075, 

.317.463 
(47C.133) 

788.459 
473.075 

C 

1.317.462 
847.329 

788,.459 
473.075 

0 0 

1.277.463 1,317.463 
2,124.792 3.442.254 

0 

1.317.463 
4.759.717 

0 

1.317.463 
6.077.179 

0 

1.317.463 
7.394.642 

0 

325.000 
7.719.642 

IRR (financial. IF' interest) 0.25 
IRE (financial. 12.interest) 0.40 
IRR (economlic. w/o financing) 0.20 
NV(fin. 18Z. r-15*) 614.179 
NPV(fsn. 12%.r-15%(***I)
NPV(econ, r-15Z) 993.276 

Extra nut cost at a higher unit price (SO.13/nut) 
Net cashflows (fin. l') 
Net cashflows (fin. 12%) 
Net cashflows (econ. w/o fin) 
IRR (fin. 18Z), high nut price 0.01 
IRR (fin. 12%). hi6h nut price 0.08 
IRR (econ, w/o fin5. high nut price 0.11 
hNV(fin. 18Z. r-15%) 
.PY(fin. 12%.r-15) t413.581) 
NPV(econ. r=15i) (644.038) 

508.475 0 
(438.033) 
(438.033) 

(4.380.328) 

152.542 
59.195 
59,195 
59.195 

305.085 355.932 
(739.625) (536.542) 
(503,088) (300.004) 
758.447 961.530 

465.738 
(646.347) 
(409.810) 
851.725 

465.738 
(646.347) 
(409,810) 
851.725 

465.738 
(686.347) 
(449.810) 
811.725 

465.738 
851.725 
851.725 
851.725 

465.738 
851.725 
851.725 
831.725 

465.738 
851.725 
851.725 
851.725 

465.738 
851.725 
251.725 
851.725 

325.000 
325.000 
325.000 
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POTENTIAL FOR PRODUCTION AND
 

MARKETING HIGH VALUE
 

SOUTH PACIFIC COCONUT
 

PRODUCTS
 

ANNEX IV
 

EQUIPMENT SUPPLIER INFORMATION AND QUOTES
 

TAB
 

Aseptic Filler System - Scholle Corporation Mc 

Aseptic Filler System - FRAN RICA N 

Aseptic Filler System - StarAsept 0 

Steam Heater Coconut Dehydration and Cooler -

Proctor and Schwartz, Inc. P 

Engine/Electric Generator Set -

The O'Brien Machinery Co. Q 

Boiler Plant Equipment - Parker Engineering 

and Chemicals Inc. R 

Supporting Information S 

ANNEX V
 

QUALITY ASSURANCE REQUIREMENTS AND NEW PRODUCT CONCEPTS
 

TAB
 

Quality Assurance Requirements for Food
 

Intended for Export to the U.S.A. T
 

Mini Workshop on Coconut Water -


Sap Utilization U
 

Alcoholic Beverages from Coconut Sap 
 V
 

Coconut Wood - Processing and Use W
 

Development of Beverage Type Simulated
 

Dairy Milk Based on Coconut Skim Milk XYZ
 



Scholle Corporation 
19500 JAMBOREE BLVD P.O. BOX 19277 

IRVINE, CA 92713 PHONE: (7141 955-1750 

TELEX. 692-455 

March 10, 1989
 

Mr. George Patterson
 
A.T. INTERNATIONAL
 
1331 H Street NW
 
Washington, D.C. 20005
 

Dear Mr. Patterson,
 

Thank you for your phone call regarding an interest in our low acid filler
 
for coconut cream and coconut milk. Enclosed please find a full quotation

covering this twin-head low acid aseptic bag filler. Should you have any comments
 
or questions please feel free to contact either Mr. George McFarlin or myself.
 

Very truly yours,
 

Jody Hitchcock
 

Customer Service
 

JH/ee
 
Enclosure
 



AUTO-FILL 10-2 LA
 

GNFAL BI Cf!PIQN
 

Fhe AUTO-FILL 10-2 LA is a dual headed, low acid, aseptic filling
 

macnine that tills lresteri I zed plastic oags to a oredeterm,nd
 

volume. Successful aseptic filling requires that the oroper sterjie
 

condlitions te acnieved and maintained (CONTINUUU5LY.
 

Your ';cnoi le AU - tILL 10-2 LA is duDed wi tn a system of mont rors 

and controis intertacecd to a orogrammaoe controlier to ensure tnat
 

tne oroner ooerating cotno tions are oeing ma ntaie n d ,:uring fi :ng 

ooerat ions. It one or more of toe process cond t ions var ,es oey,:n] 

tne oarameters necessary tor 5a;e jseot,.- f i i rig, tnis system or mon

i tors wi- alert t,,- ooerator w tn a warnin,3 ot, or int 3 messa.je 

itsting toe .auit concitton(s) ani. it necessary. stoo tne f illing 

opera tion. 

n adldition, pro(uct wi De uLu::nuat3 C ly over ted away frcmn the 

ierI an i tne upstr .am 3 3rrtI,.l ,D n.ro W ! i oe ,nformed of r S 

act i on. 

A sstem to r 3tj 'rnaric ster Iizaton ot t me iter nas oeen aesi gne 

i nto tne ALiTO- ILL 10-2 LA. After tn i system n03 ncrn set Di and 

started, it does not require any 'urtner atoeaorattention. /T5 

system also automates tne flusr/CIP cycies. 

November 30, 1988 5CHOI.L.E 1i)HP0RArIUN PAGE I - I 
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AUTO-F ILL 10-2 LA
 

Sterility of the filling chamber is maintained by a positive sterile
 

air supply coming from a microfilter system. The air supply is
 

delivered into the cnamDer through an atomizing spray head which
 

drives a chlorine solution into the chamber in a very fine particle
 

spray. -he cnamoer is maintained at a temperature of 150 deg. F *.5
 

aeg. F (8d aeo. C +-2.7 deg. C) by steam injection to increase the ef

fectiveness of the crilorine solution.
 

he fi ir chamner is hot opened ,iirectly to the atmosphere when the 

oresreriizing spout cuD is in cisce over the oottom opening of the 

cnamcer. 5teri, zing steam s reieaaeo into tne cuo wnien a sDOUt 1-3 

iocKea Into c-ice ;n tne cup. Ine cup is removed from over tie sou, 

at Te ens ,f t n -. preset time c-er io . 

The it, , r :ontro, tnen removes the ca trom the sPout, inserts the
 

r iifing rp a in ro 1 ie SIoOiu-t, .-Yv/ac-a tes ex:ess air, i I s the oag to 3 

oLeoe'ermin.e(a ,,oIme, Cose e i ii n, vatve, 0u1is in a sma , 

vo,,lme or inert ,_a3, ana tnen recacis t'ie soout for oag removal. 

November 30, 1988 SCHOLLE CORPORATION PAGE 1-2
 



AUTO-FILL 10-2 LA
 

*rhe packaging of low acid food in the United States is under the regu

lation of tne Food and Drug Administration (USFDA) and the Department
 

of Agriculture (UbUA) for meat and poultry. The Federal Register Ti

tie 21 Part 11J contains the -ules and regulations tnat are reauired,
 

anc must oe unoerstood ana fol lowed.
 

Tne ftirowing are ex,:erots from tnese rules an regulations and are in
 

no way comlete.
 

PERSONNEL
 

the operators of your 5cnoi le AUTO-RILL inall ce under the operating 

suDerv1s1on of a rerson who finl y understands the technology of Asep

tic cackaging ana nas gone tnraugn tine tr,3iring Suored oy '5cholte 

CorDor a t i ()r, I v Jncr T ricis tne SC'-EOUj!ED DROCE"DE3 tnat are 

out! ,nec !n "ne 5ervice *larl,ar 

MAINiENANCE AND F LCORDO DfiNSTRY'1ENTATION 

All measurement and recorcling devices of criti,:al factors snoula have 

a tag, seaI or otner means of ii.i nt ty tnat includes the date ,, 

wnicn it was last tested .'or accuracy. Recor-s cir accur acy :riecs 

wnicn sOecify oate, standard usec, metnod used ana _)erson Derforminn 

tne test should be kept.
 

November 30, 19138 5CHOLLE CORPORATION PAGE 1-3
 



AUTO-FILL 10-2 LA
 

All temperature recording charts, printers and other production
 

records must be reviewed by a qualified representative of management
 

and signed or initialed by nim within one working day and before
 

release or snioment ot such product. All charts and records must be
 

kept on file for a period of three years.
 

DEFINITIONb OF TERMS USED IN THl5 MANUAL
 

COMMERCIAL 3TLRILilY
 

COMMERCIAL STLRILITY of equioment and containers used for aseptic pro

cessing and oack3ging at tood means the condition achieved by 3plica

tion of heat, chemical sterilant(sJ, or other aorooriate treatment 

tnat renders tne equipment and containers free of viable micro

organisms of raving ouoi ,c neal n significance, 3s 4eii Is m3.rw

organisms of nonneai tn signi ficance, caae of reoroguc ng n ,r

jooc ,ncer normai non-retr ,geratea concit ons or storage ino . ;r ,ou

tion.
 

CRI !CAL FACTOR C0EVERi FY WAHNING LEVEL J)
 

CRITICAL FACTOR means any orooerty, cnaracteristic, condition, aspect,
 

or oter oarameter, variation ot wnich may affect tne scneduleo oro

cess and tne attainment of commerci3i ster !,ty. Critical t3ctors
 

soecified in the scheduled process snail be measured and recorded on
 

the processing record at intervals of sufficient frequency to ensure
 

that the factors are within the limits soecified in the scheduled pro

cess. All measurements and recordings of critical factors should be
 

mace at intervais not to exceed lb minutes.
 

November 30. 1988 SCHOLLE CORPORATION PAGE 1-4
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AUTO-FILL 10-2 LA
 

SCHEDULED PROCESS
 

SCHEDULED PROCESS means the process 
selected by the processor that
 

equals or exceeds the minimum requirements set forth in the scheduled
 

process.
 

LOW ACID
 

LOW ACID means any food, otrier than alcoholic beverages with a fin

isne equiloriurn pH greater tnan 4.6 and a water activity greater
 

than O.db. Tomatoe3 and tomato products naving 
a finished equilibri

um DH less than 4.7 are not classified as low-acid foods.
 

SHALL
 

SHALL is used to state mandatory requirements.
 

5HOULD
 

tHOULD is used to state recommended or advisory procedures or to iden

ti y reciommernded equipment.
 

ADD ITIONAL DEs IN ITIONS AND TERMS USED IN THIS 
MANUAL
 

WARN ING
 

WARNING is used 
to denote that aamage to filling equioment is Dossi-


Die.
 

IMPORIANI"
 

November 30, 1988 SCHOLLE COMPORAIIN PAGE 1-5 Al'1 



AUTO-FILL 1-2 LA
 

IMPORTANT is used to state information that is necessary for the
 

operation of the equipment.
 

DANGER
 

DANGER is used to denote that injury to operating personnel is oossi

bie.
 

Novemoer 30, 1988 SCHOLLE COHPORArTIN PAGE 1-6 .
 



AUTO-FILL 10-2 LA
 

A IQ:E1LLLQgAI!Q 

1. 	 It is important that your SCHOLLE Aseptic Filler be located in as
 

clean an environment as possible. In a clean envir(.nment the
 

filler has a lower microbacteriological load to deal witri.
 

2. 	 The location, where the bags to be filled are held, should be
 

protected. Ine distance between the filler and where the bags
 

are located before filling should De as snort as nossible.
 

3. 	 Bags come to you backed in an overwrao oag. Tear the overwrao 

across tne ena an reacn in for eacn nag only before it is to be 

ftiie. If you nave a web filler, comnletely open the overwrao 

so Tne Dags will feed treemy an attach tne t3il of the web to 

tne next box of nags. Hlace -ne bag-oox cover over the onien oX 

of nags to protect the nags trom airborne duSt and contamination. 

do not leave bags out i n amn:ent a;r. At ,mnt to use up all ags 

in an overwran oetore ciosing down Droact on. F nags 3re left 

over. ne iJure ro .securely clo.e the overwrao. 

4. 	 The oDerator should avoid hand Ing or touching trie SDOout an CaD 

before insertion into the snout holder. .r is recrnmenced that 

runner gloves De used and that tney be ceriodicaliY dinned into a 

chlorine solution. 

November 30, 198138 5CHOLLE CORPORATIN 	 PAGE 1-7
 



AUTO-FILL 10-2 L.A
 

1. 	 COMPRESSED AIR
 

100 PSI (690 KPaJ at 10 CFM (283 I/min.) 1/4" pipe, no more than
 

25' long (7.6 meters). It longer, use 3/4" pipe.
 

2. 	 INERT GAS (NitROGEN)
 

Connected to valve V-9, regulator A-4 is adjusted between 40-90
 

PSI (216-621 KPa) at 10 cu tt/hr (280 I/hr. with oroduction of
 

150 bags/hr.).
 

3. 	 ELECTRICAL
 

230/380/415/460 volts. b0/60 Hertz; I ohase; I KVA service.
 

4. 	 PRODUCT LINE
 

Connections are 3s snown in flow diagram #1380763. The by-pass
 

valve is controlled by tne filler.
 

NOTE: 	 it is recommenaed by the SCHOLLE corooration that the
 

filler be separated from tne processing equipment Oy a
 

bypass valve (furnished by customer). The orocess equip

ment and tne interfacing oiing is sterilized separately
 

trom the filler.
 

IMPORTANi': To obtain maximum accuracy of fil, there must be a 

section of straight pipe imrmediately upstream ot the
 

flowmeter. rhis straight pipe must oe at least 10
 

times the inside diameter of the flowmeter in length.
 

5. 	 Product line pressure snalI not exceed 150 PSI (1035 KPa).
 

November 30, 1988 5CHOLLE CORPORATION 	 PAGE 1 8 



AUTO-FILL 10-2 LA
 

6. CHLORINE TANK
 

Use to supply chlorine solution to the filling chamber spray
 

head. Connect the inert gas supply to the tank by the "G"
 

quick-disconnect fitting. Connect the "L" quick-disconnect fit

ting to the liquid side of the tank for removal of the chlorine
 

solution to spray Mead. The chlorine solution tank should be
 

filled with 5 gallons of 150 opm chlorine solution.
 

NOTE: 	 See the manual section STERILANT SOLUTION PREPARATION AND
 

TESTING for instructions on preparation and testing of
 

the 150 opm cnlorine solution.
 

Pressure on the tank is set at aporoximately 10 PSI (69 KPa).
 

V-42 ano V-43 control valves are aajusted for a flow rate of 10
 

ml/minute tor each spray heaa, witn a new fliter element.
 

7. VACUUM SUPPLY
 

" -g (-ol KPa) or vacuum is suoplied to the filler thru a vacu

um tanK system. The purpose of the tank system is to niziDly an 

instant reserve of vacuum for the removal of excess air from the 

bag Defore filling and to collect any product that may travel UD 

the vacuum system. Vacuum is generate zy an air powered let va

cuum pump that is set at 18" Hg (-61 KPa). Setting vacuum auove 

18" Hg (-61 KPa) can cause damage to the inside liner of toe bsag. 

Hegulated vacuum may be supplied to the tank from a plant vacuum
 

supply.
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AUTO-FILL 10-2 LA
 

Quick disconnects are used for easy removal for cleaning and ser

vice. (See manufacturers manual for instructions.)
 

8. STEAM SUPPLY
 

Connect to valve V-13 (1/2 pipe minimum). Clean, good quality
 

steam such as is used for culinary Purposes must be used. 
 The
 

quantity of steam requirea is 20 1b/hr (9 kg/hr) 
for sterilizing
 

and 10 ID/nr (4.5 kg/nr) for fi Iing.
 

Steam regulator R-5 
is for the heating :f the filling chambers,
 

product line sterilization, F-I filter sterilization, and steam
 

flushing of F-2 ana f-3 ff Iters; set at 
20 PSI (138 KPa).
 

bteam regulator R-12 at
is used for all of the steam seals; set 


20 PSI (138 KPa).
 

Steam regulator R-16 is 
used as the steam source for the
 

presterilizing sOout Cuo;D set at 70 PSI 
(483 KPa).
 

November 30, 1988 CHOLLE CORPORATION 
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AUTOMATIC STERILIZATION CYCLE AUTO FILL 10-2 LOW ACID
 

PRIOR TO START OF AUTOMATIC STERILIZATION CYCLE THE FOLLOWING
 

page 1
 

CONDITIONS EXIST:
 

SOL-102 RIGHT STEAM SEALS DRAIN 
SOL-103 CHAMBERS DRAIN 
SOL-104 PRODUCT LINE STEAM HEAT 
SOL-105 STEAM SEALS STEAM HEAT 
SOL-106 LEFT CHAMBER STERILIZING HEAT 
SOL-107 LEFT PUFF VALVE 
SOL-08 RIGHT CHAMBER STERILIZING HEAT 
SOL-It0 RIGHT PUFF VALVE 

SOL-ill PRODUCT MANIFOLD DRAIN 
SOL-112 LEFT STEAM SEALS DRAIN 

SOL-B LEFT PRODUCT VALVE 
SOL-9 RIGHT PRODUCT VALVE 
SOL-124 LEFT STEAM FLUSH VALVE 
SOL-125 RIGHT STEAM FLUSH VALVE 

SOL-126 CHAMBER HEAT 

CLOSED (OFF)
 
OPEN (ON)
 
CLOSED (OFF)
 
CLOSED (OFF)
 
CLOSED (OFF)
 
CLOSED (OFF)
 
CLOSED (OFF)
 
CLOSED (OFF)
 
CLOSED (OFF)
 
CLOSED (OFF)
 
CLOSED (OFF)
 
CLOSED (OFF)
 
CLOSED (OFF)
 
CLOSED (OFF)
 
CLOSED (OFF)
 

TO START THE AUTOMATIC STERILIZATION CYCLE THE FOLLOWING CONDITIONS
 
MUST BE MET:
 

FLUSH/CIP CYCLE OFF 

EMERGENCY STOPS PULLED OUT 

ALL MANUAL OPERATIONS OFF 

ALL AUTOMATIC CYCLES OFF 

KEY SWITCHES IN "NO" POSITION 

CHAMBER HEAT OFF 

TEMPERATURE RECORDERS ON
 

COMPRESSED AIR PRESSURE CORRECT
 

NITROGEN PRESSURE CORRECT
 
VACUUM SUPPLY CORRECT
 
STEAM PRESSURE CORRECT
 
CHAMBER CHLORINE LEVEL CORRECT
 
CHAMBER CHLORINE FLOW CORRECT
 

AUTOMArIC STERILIZATION STARTED BY PUSHING MEMBRANE SWITCH MS-E,Z
 
"AUTOMATIC STERILIZATION CYCLE START". THE SPOUT COVERS AND
 
FILLING CHAMBERS WILL MOVE UP AUTOMATICALLY, THEN:
 

iSOL-I03 CHAMBERS DRAIN 


SOL-8 LEFT PRODUCT VALVE
 
SOL-9 RIGHT PRODUCT VALVE
 
SOL-126 CHAMBER HEAT
 
SOL-i05 STEAM SEALS STEAM HEAT
 
SOL-102 RIGHT STEAM SEALS DRAIN 


SOL-112 LEFT STEAM SEALS DRAIN
 
SOL-104 PRODUCT LINE STEAM HEAT
 
SOL-106 LEFT CHAMBER STERILIZE HEAT
 
SOL-108 RIGHT CHAMBER HEAT
 

WHEN TP-9 REACHES 250 F THEN:
 

SOL-111 PRODUCT MANIFOLD DRAIN 


STERILI1
 

CLOSES (OFF)
 

OPENS (ON)
 

OPENS (ON)
 



AUTOMATIC STERILIZATION CYCLE AUTO FILL 10-2 LOW ACID
 

page 2
 

WHEN TP-4 & 14 REACH 250 F AND
 
TP-5, 6, 7, 8, 10, AND 11 = 225 F THEN:
 

FIRST STAGE STERILIZATION CYCLE IS STARTED (30 MINUTES) 

WHEN FIRST STAGE STERILIZATION IS COMPLETE THEN: 

SOL-103 CHAMBERS DRAIN OPENS (ON) 

SOL-104 PRODUCT LINE STEAM HEAT
 
SOL-Io6 LEFT CHAMBER HEAT
 
SOL-108 RIGHT CHAMBER HEAT CLOSES (OFF)
 
SOL-112 LEFT STEAM SEALS DRAIN
 
SOL-102 RIGHT STEAM SEALS DRAIN
 

WHEN THE CHAMBER AIR FLOW SENSOR SENSES FLOW THEN:
 

FILLING CHAMBERS DROP
 
SOL-111 PRODUCT MANIFOLD DRAIN CLOSES (OFF)
 
ITHE 10 MINUTE COOLING rIME STARTS
 

WHEN THE 10 MINUTE COOLING TIME IS COMPLETE THEN:
 

IFILLING CHAMBERS MOVE UP
 
ISOL-8 LEFT PRODUCT VALVE CLOSES (OFF)
 
iSOL-9 RIGHT PRODUCT VALVE CLOSES (OFF)
SOL-124 LEFT STEAM FLUSH VALVE OPENS (ON)

;SOL-125 RIGHT STEAM FLUSH VALVE 
 OPENS (ON)
 

WHEN TP-9 & TP-14 REACH 250 F AND TP-5 & TP-6 = 225 F THEN: 

iSECOND STAGE STERILIZATION CYCLE IS STARTED (.0 MINUTES) 

WHEN SECOND STACE STERILIZATION IS COMPLETE THEN:
 

ISOL-124 LEFT STEAM FLUSH VALVE CLOSES (OFF)
 
iSOL-125 RIGHT STEAM FLUSH VALVE CLOSES (OFF)
 
jSOL-107 LEFT PUFF VALVE OPEN (ON)
 
iSOL-IlO RIGHT PUFF VALVE OPEN (ON)
 

AT THIS TIME THE 2 MINUTE WAITING TIME IS STARTED
 

WHEN THE 2 MINUTE WAITING TIME IS COMPLETE THEN:
 

SOL-107 LEFT PUFF VALVE CLOSES (OFF)
 
IL- I0 RIGHT PUFF VALVE CLOSES (OFF)
 

THE AUTOMATIC STERILIZATION CYCLE IS COMPLETE.
 
THE FILLING CHAMBERS MOVE DOWN, AND THE SPOUT CUPS MOVE DOWN.
 

STERIL_2
 



Scholle Corporation
 
19500 JAMBOREE BLVD P.O. BOX 19277 

IRVINE, CA 92713 PHONE: (714) 955-1730 

TELEX: 692-455 Date 3/10/89 

AGREEMENT 

FOR: 	 A.T. INTERNATIONAL
 
1331 H Street NW
 
Washington, D.C. 20005
 

ACCEPTANCE AND AGREEMENT 

This Proposal is subject to confirmation of price arvi approval by Scholle Corporation
 
at Irvine, California, as stated in the General Terus of Sale, this Proposal shall not
 
be binding until acceptance by an oft .,.er or other authorized employee of Scholle
 
Corporation.
 

F.O.B. POINT - Ex Factory
 

ESTIMATED SHIP DATE: 24 _ weeks from receipt of approved 
order at factory, complete with all specifications, approv"ls, executed documents and 
payments due with order. Due to fluctuation in engineering and manufacturing schedules, 
estimate is subject to confirmation or revision when order is accepted. 

Prices quoted herein will be firm for a period of sixty (60) days fruw
 
the date of this Proposal.
 

Please sign and return the original and duplicate of this Proposal. The
 
duplicate will be returned when approved.
 

If, for record keeping purposes, you wish to submit a purchase order based
 
on this Proposal, please sign this Proposal and attach your Purchase Order
 
to it. The terms of this Proposal shall apply.
 

The General Terms of Sale and the Specifications and Pricing attached are
 
an integral part of this Proposal.
 

The statements and information contained herein are believed to be reliable 
but are not to be constri ed as a warranty or guarantee for which we assume 
legal responsibility. Usurs should not rely on the information absolutely 
for specific applications and should undertake sufficient verification and 
testing to determine its validity and suitability for their own particular 
purpose. No warranty or fitness for a particular purpose ismade. 

Submitted By 



SCHOLLE CORPORATION
 

Full Name of Buyer/User
 
(Corporation, Partnership, or other)
 

BY BY 
(Print Name) (Print Name) 

(Signature) (Signature)
 

Title Title
 

Date Date
 
Accepted Accepted
 

If Buyer,'User is a corporation, a qualified officer must sign and the Secretary or
 
oter qualified officer should attest and affix the corporate seal. If Buyer/User
 

is a partnership, a general partner must sign. Show full partnership name. An
 
individual doing business under an assumed or trade name must sign his own name.
 
Add "dba" (doing business as) and the assumed or trade name.
 



Scholle Corporation
 
19500 JAMBOREE BLVD P.O. BOX 19277 

IRVINE, CA 92713 PHONE. (714) 955.1750 

TELEX- 692-455 

December 1, 1988 

EQUIPMENT PRICE LIST
 

AUTO FILL lO-2LA (LOW ACID) BASIC MACHINE . . . U.S. $184,600.00
 

OPTIONAL ITEMS:
 

ROLLER TABLE FOR 1-6 GALLON SIZE BAGS . ... U.S. $ 4,060.00 

ROLLER TABLE FOR 55/60 GALLON SIZE BAGS . . . U.S. $ 13,800.00 

CVLREHEVSIVE SPARE PARTS KIT . . . . Domestic U.S. $ 6,100.00 
Overseas U.S. $ 16,000.00 

Prices are quoted F.O.B. Irvine, California U.S.A.
 

Terms are 30% with order, 70% irrevocable letter of credit.
 

A Service Technician will be supplied for 40 hours at No Charge for 
his time. All time on site over 40 hours plus travel hours will be 
charged at current rates. All travel and living expenses at cost 
are for the buyer's account. 

http:16,000.00
http:6,100.00
http:13,800.00
http:4,060.00
http:184,600.00


Scholle Corporation 
19500 JAMBOREE BLVD P.O. BOX 19277 

IRVINE. CA 02713 PHONE: (714) 955-1750 

TELEX: 692-455 

February 10, 1989
 

Mr. John Slavics
 
A.T. INTERNATIONAL
 
1331 H Street
 
Washington D.C. 20005
 

Dear Mr. Slavics,
 

Thank you for your recent telephone call regarding your project in Samoa for 
packaging coconut milk and coconut cream. You are interested in our aseptic

bag Ciller suitable for these two products for filling into bags ranging in
 
size from 5 litre to 1,000 litre. As I mentioned our standard high acid bag

filler is perfectly suited for coconut cream since the water activity is below
 
.85 however the coconut milk would have to be called an extended shelf life
 
product and stored at refrigerated temperatures throughout distribution. Attached
 
you will find a complete quotation covering our Auto-Fill 10-2E including options.

For the 1,000 litre bag in corrugated bin, you would need the expanded frame.
 
Approximate pricing for our various size bags is as follows:
 

5 litre - $.60 each 
5 gallon - $1.10 each 
55 gallon for open head steel drum - USD $5.09 each 
1,000 litre with 2" or 3" drain spout USD $30.00
 

These prices are quoted ex-factory Irvine California USA.
 

After you have evaluated this information I hope to hear from you with any

further questions or comments you may have.
 

Very tryly yours,
 

r" McFarlin 
Ma ger 

New Product Development
 

GM/ee 
Enclosure
 



Scholle 
Aseptic system 

P.lIFACr FOR EXPOrIT
 

Bag-in-box 
tML! ie 0 : 111 ':)I~~ ,d%W1,+:Bag-in-drum 

Bag-in-bin 
(colop rtonoiilldfl hag-iibo. pxickiii Fhe S'chlle b:I -mi-bo\ lxig-ii-drufni package is (lie ideal 

C ini 
0!* fillinge eqiiilt ivi rot IIW 

HICIII Iiij htisiiic, %%c a 1111r klo r :ot than tiaditirial packag
l 1ei II)4y1sl lug ocl A CJlis adi t~ 11ruirr 

our sin*L'ea a ul COariiAi J1i.bft h!'hi hu. (c IipilI * 
.hag iller tor, o-r t - ,a-i-k 1 l .ihol -- iVaoi int h ,r, 11h'11 int 14 :c i,,Ii 
mal ic hif.!1 .peed av 1xie 'I lieu.~j41 __ 

, 
hI t( )ur Ixi r t i) ii .ii tNow hndiii l t OII l\[tii r t its l AI\ " , 'or el10[ 

1,250 l li ! , ,duCe.ih%. 

%;ireI ui S( .)Se 80Y

SCHO LLE 11ip3et on uit i and 3311o on ftilled 
CO0R P 0RA T 104W 11111.s 

19500 Jamboree Blvd.
Irvine California, U.. A. 92715 aseptic procei anrd pakagi ig 
Telephone: 714-955-1750 Telex: 692-455 FAX: 714-476-2967 ine a better proLduct tlity 



SCHOLLE
 
_AUTO-FILL 10-2E 

WINI 

Shown tilling aseptic bags for 55 gallon drums 

FHE VERSATILE, ASEPTIC 
FILLING SYSTEM FOR A3C2. 
IN-BOX & DRUM FILLjIG 
This aseptic bag filler can handle a wide range of container sizes and 
products. Using advanced engineering with state-of-the-art 
microprocessor controls, the Auto-Fill 10-2E is fast - capable of filling up 
to 60 drum bags per hour. Self-lubricating bearings allow long time. 
continuous operation. It's ideal for filling of tomato pastes and sauces. fruit 
purees, and other foods such as crushed pineapple and concentrates. 
With an optional pre-sterilization cup, single-strength juices, particulates 
and other sensitive foods can be handled effectively 

For 55-gallon drums or 60-gallon boxes, a wide frame accommodates 
two lines, and a smaller table attachment is available for filling bags up to 
6-gallon size. Other features include a post-fill nitrogen puff to provide an 
inert gas blanket over the product before capping, and an optional 
vacuum/puff system to evacuate all air from the bag before filling. 

SCHOLIOE

CORPORATION 

*..With filling table for 
1 to 6 gallon bags 

IS
 

.. With 60-gallon Bag- In-Box 
Container 

[ 

Automatic spout cap pre
sterilization cup. 

Modular-design microprocessor 
contrc er. 



__ 

AUTO-FILL 10-2E
 
The Auto-Fill 10-2E is designed for a continuous filling operation 
This latest design is equipped with a fully automatic pre-startup
sterilizing system. Before use, both filling chambers, piping and 
all steam seals are sterilized with steam. Sterility during filling is 
maintained in the chamber by steam and the positive pressure of 
a constant atomized chlorine spray. 

In use, the capped spout of a pre-sterilized bag is inserted into 
one of the chambers which are completely airtight during filling.
* The AF 10-2E removes the cap, inserts a filling valve into the 
spout, fills the bag to a pre-set volume of product, recaps the 
spout, drops it out of the chamber and loads it into the waiting 

-.-1624 .

! il ' ,3 *5o 


r--7---

_______ .3-

CONTAINER SIZE: One to 220 gallons 
FILLING SPEED: 300 to 480 containers per hour 1-6 

gallon size. 35 to 60 containers per hour 55-60 gallon size. 
POWER REQUIREMENTS: 

Air - operation t00 psi - Ii' pipe ai filler 
10 cin (including sterile air system)
Steam fir sterilization - .',2 pipe at filler - regulated to 
40-45 lbs. Must be culinary quality steam. 

drum or large carton - all automatically! 
With the twin filling chambers, product can flow continuously, 

as it is instantly diverted from the filled bag to the pre-set empty 
bag. 

Wnith the optional pre- sterilization cup, the spout/cap is 'solated from 
the chamber (atterinsertion until it is sprayed with a concentrated 
sterilizing so!ution 

i
 

Valves - sterile seai 12 lbs psi - ', pipe at filler min.
 
Electricat -- 3 crnaso eiectrica supply - 1 5 KVA,
 
Voltage and cycles to rusiorner requirements
 
Nitrogen - 75ctm
 

WEIGHT: 3000 pounids 
SIZE: 81"x108- 61 (1 X W h)crated 
CONSTRUCTION: US PH S Approved All rroduct surfaces 

304, 316 stainless Roi~er table to provide dry operation. 

ScrloiloReseaicriCenrii r e Ca. i-n a 

SCHLLE 
CORPORATION 
220 West North Avenue, Northlake, Illinois 60164 
Telephone: 13121562-7290 
Telex: 728 323 0 FAX, 1312) 562-6569 
PLANTS: Ran,-no Ociri qws.' CA [r, Ile CA P :qe!,ed tjj 
Aiantaj GA Cai s TX Kirsas C ty 'Jo Y n-r.'oj, MN 
Ne5;i' CA Oskaoosa A Cia esior iL Rai.,?_. OH 

Scari oouqtr Ont Canada Adeiad ,,srni,r lieaa. 
Netheftands 



March 9, 1989
 

Mr. Glenn Patterson
 
A. T. INTERNATIONAL
 
1331 H Street, N. W.
 
Washington, D.C. 
 20005
 

Subject: Proposal Number: 
 5 205-8831-LE
 

Dear Mr. Patterson:
 

In response to your inquiry, we are providing the enclosed
information regarding our 
(M.A.P.S.) Mobile Aseptic
Processi.ng System, and a copy of our Equipment Rental
Agreement.
 

I am also including information regarding other systems and
components offered by FR Mfg. Corporation - FranRica.
 
With regards to your anticipated application 
on coconut
product, we suggest you direct any questions to Glenna
Matthews, our staff Food Technologist.
 

Sincerely,
 

Michael H. Delucchi
 
Chief Estimator
 
FR Mfg. Corporation
 

yc
 
Enclosure
 

P.O. Box 30127,Stockton,California 95213-0127 (209)948-2811 Telex 359419
 

http:Processi.ng
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MAR 13 '89 17:11 FR MFG CORP. (209)948-5198

FR MFG. CORPORATION
(FRANRICA)
 

REFIRENCE NUMBER
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 1 UQ gL g T 

F.RI27. CORPORATIOll (FRANRICA) TO.,
PO B('v 30127 
STCCKTON, CALIFORNIA 95213-0127
 

FAX NUMlBER=: -2 2-
OFFICE PHONEt (209) 948-2811
FAX NUB~3ER 
 (209) 948-5198 
 ATTN: ./E., rlv76lRspa/ 

FROM:k,/r ipwrc, , 
DATE: 4l./ 
 SENT BY.: _ 'z . 
DISTRIBUTION: 
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PROBLEM 
Foryears, the food processing 
and packaging industry has beenconfronted with an ongoing prob. 
lem: the high cost of processing
and packaging equipment which 
is utilized for short periods of time 
in a given geographical location 
for a singleproduct. And as the 
Costs ofprocessing and packag. 
ing equipment and technologiescontnue to rise, it becomes 

Increasingly difficult to justify 

these expenditures, 

SOLUTION
In an effort to assist processors 
-and packagers, FranRica is proudt0introduce new Mobile Asep.to irodce itsits Mile 
tic Processing Systems (MAPS).
These systems have been designed 
t0 bring to local plant sites the 
capabilities for processing, steriliz. 
frligl, and aaing ro 

ucts. he tlems are available 
dia number of consgurations e 
anaucapacties,ranging from 

a nsdrancginagspfroamcitiesmall pilot laboratory scale, the 
MAPS.500, (capable of sterilizing
nld packaging aproximately 500 

./hr.of product) to the MAPS.-700 (capable of handlingPPrley ofhnln3.000 kg./hrcae 

roiatey. 

MAPS'systems have been 
esigned to provide ultimate flex. 

lity to the customer, bringing the 


ighest level of aseptic processing

nd packaging technology directly


* existi,9 processing facilly, 
steam water, electricity, and 

repare 	 productimust be provided
the tems inorder for 

ns to begin immediately. 

.,, 


: )' :' /........
 
______ -;easily 

POLMTrec 

The MAPS systems fnorporate * Motor contol center the 
the following components for proper distribution of the 

processing and packaging: 
 electrical power throughoutthe system 

0 Stainless steel, covered product • 
 Overhead lift assembly forfeed tank witnoptional agila;ion the removal of the rotors from• 	 Positive displacement type the scraped surface heatsystem feed pump with exchangers and the fill tubehydraulic, variable speed assembly from the flexible bag

control filler 
* 	 Scraped surface heat , Air compressor required for theexchanger for heating the operation of all instrumentation 

product to the proper and controls on the system
sterilization temperatures * 	Required access platforms and 

•Insulated hot product holding stairs 
tube to hold the product for a e Enclosed, secured storage
proper amount of time to causesterilization 	 area with lockable cabinetsSsepstra Spare parts and lubricantsScraped surface heat n
exchanger for aseptically 6 Interconnectg piping, wirngcooling the product to ambient and conduit, fittings, valves,temperature prior to filling and required controls 
Aseptic product surge tank with The entire system is pre.discharge pump for transferring assembled within a speciallythe product to the aseptic modified 40.,oot transpon con.flexible bag filler, (optional item taner. The entire enclosure when 

rpecifc products and completed is waterproof and canappicatons.) be handled by any standard 
* 	 FranRica Model ABF.SH.O 200 container expon truck or ocean or ABF-1000 aseptic flexiblebag filler 	 carrier.

bagtfThe setup time for this system at 
Complete system instrumen. facility is less than 24 hourstation and control panel for the from time of arrival to the start of 
operation of the processing production, 
system and flexible bag filler 

* 	Waler chilling system for with utrmost simplicity for ease of 
cooling water to the scraped
surface cooler operator training, maintenance, 

e Hydraulic power system Detailed graphics are providedrequired for the rotors on throughout the system to remindthe scraped surface heat operators of specific procedures,exchangers arid the product techniques, and process
pumps applications 

designed to be located adjacent 
toa packaging facility.The mainProcess=ng equipment remains:outdoors within the confines of ti;container bordering the packag 

facility without the introduction of 
a 'Wet environment' into the dry
environment" of (iiewarehouse. 

The design conditions for heatn' 
holding, and cooling the product
and product Ilowrates can.beadjusted to the specific 
Product requirements The ushydraulic., variable speed drive 0

o 

m t o ors throughout the system.
provides maximum flexibility and
the ability to easily change the 
setting from one product to 

The system has been designed
utilize either saturated steam or 0.I 

rculated hot water sterilization 
techniques, based on the require
ments of the specific product
 
processed.
P s me 
Products which may be processed 
on this system include tomato
 
sauce, tomato ketchup,tIomato
 
paste, nec , tropical fruit
 

purees,nect, grruitconcentrates, 
baana puree, yogurt fruits, jams, 
preserves, meat purees and past 
concentrates of dairy products
ice cream mixes, and more. For 
certain low acid products (those
 
with a pH greater than 4.5), the
 
specially designed MAPSLA
system is available. This system
 
has been designed exclusively
 
for low acid produ~cts and does 
require specific controls and
 
mod-lications to the processing

and piping systems, heat ex.
changers, pumps, and aseptic
filler. aspi 

the processing of fluid products of 
a low viscosity such as uices, nepdc 
tars, light purees, and beverage
 
ta s i h u e e , a d b v r g

bases, the scraped surface heat 
exchangers may be replaced with 
a tubular heat exchange system o 
sumublel product~onrd capacityp ct.is~a cinc :
For facilities that do not have the 
peProper preparation systems for.
the product, or steam supply, 
similar design techniques may beN 

utilized to prepare the products.wsig otnadpe zlowashing, sorting, and preparation 
system as well as the steamgenerating equipment. 

The MAPS systems are unique to 
the processing industry, and for 
the first time offer tiuly mobile 
aseptc processing capabilities 
for the food processor. 

o, ,o o~o . o 



SCHEDULE "A"
 

EQUIPMENT DESCRIPTION
 

MOBILE ASEPTIC PROCESSING SYSTEM
 

The 	MAPS 500 system includes the following items:
 

1. 
One (1) 100 gallon, type 304 stainless steel product feed
tank with hinged, removable cover, overflow, inlet and outlet
 
piping.
 

2. 	One 
(1) Waukesha Model 60 positive displacement pump with
manually controlled hydraulic variable speed drive.
 

3. 	One (1) lot interconnecting product piping from the system
feed pump to the product heater, including drain valves,

sanitary pressure indicator and thermometer.
 

4. 	One 
(1) FranRica Model 9 scraped surface heat exchanger with
type 410 stainless steel exchange surface and manually
controlled hydraulic variable speed drive. 
 Unit is further
provided with required air operated steam control valve,

pressure indicating gauges and condensate trap.
 

5. 	One (1) lot interconnecting product piping/holding tube,
insulated, between the product heater and product cooler,
including required thermowells for temperature recorders and
controllers, vent and drain valves, thermometer and required

support brackets.
 

6. 	One (1) FranRica Model 12 
scraped surface heat exchanger for
product cooling, with type 410 stainless steel heat exchange
surface, manually controlled hydraulic variable speed drive,
inlet and outlet supply and return chilled water piping,
including drain and bleed valves, thermometers and connection
 
to chilled water system.
 

7. 
One (1) Dunham Bush 20 ton packaged chilled water system,

including water cooled condenser, shell-in-tube heat
exchanger, 200 gallon chilled water make-up tank and 5 h.p.

chilled water recirculating pump.
 

8. 	One (1) lot interconnecting product piping from the discharge
of the scraped surface product cooler to the inlet of t'
.e

MXdel ABF-SH-0.200 aseptic flexible bag filler, including
 

-10
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required thermometer, sanitary pressure gauge, aseptic surge
tank transition section, aseptic manually operated product
line isolation valves, steam and quench water supply valve
assemblies, bleed and vent valves, supports, interconnecting

clamps and gaskets.
 

9. 
One (1) FranRica Model ABF-SH-0.200 aseptic flexible bag
filling system, complete with control panel, utility supply
rack and sterile air/nitrogen counter pressure filtration
system. 
Also included is one 
(1) bag-in-drum placement unit
for 	the filling of 55 gallon bags.
 
10. 	One (1) lot interconnecting return product piping from the
ABF-SH-0.200 aseptic flexible bag filler to the 140 gallon
product system feed tank, including air operated product
divert valve, manually operated drain, bleed and vent valves
and sanitary pressure gauge.
 
11. 
One 	(1) instrument control panel for the operation of t!,e
ABF-SH-0.200 aseptic flexible bag filler and the process


system.
 

12. 
One 	(1) hydraulic power system, including interconnecting
valves, gauges and piping. 
The hydraulic power system is
used to drive the system feed pump, scraped surface heater,
scraped surface cooler and the aseptic flexible bag filler.
 
13. 	One 
(1) motor control center and transformer to provide
proper electrical supply for the hydraulic power system,
instrument panel and aseptic flexible bag filler.
 
14. 
One 	(1) removable overhead left assembly required for the
removal of the rotors and cylinders from the scraped surface
heat exchangers and to mount the surge tank above the product
piping prior to the filler.
 

15. 
One 	(1) air compressor capable of accommodating all air
operated equipment in the system. 
Compressor specifications
include a 7.5 h.p. drive, produces 20 cfm and has an 80
gallon receiving capacity.
 

16. 	One (1) lot access platform and stairs integrally mounted to
the 	container enclosure.
 

17, 	One (1) enclosed, secured storage area with lockable metal
 
cabinets.
 

18. 	One 
(1) bag to drum handling system of manual nature.
 

-11



19. 	All equipment is operational within a 40' 
Sealand container.
 

20. 	The container has been structurally modified for the
 
convenience of handling and access to machinery.
 

21. 	One 
(1) lot of spare parts for normal wear items to be drawn
 
from and purchased separately as previously described.
 

UTILITIES
 

Based upon a flowrate of 2,500 lbs/hr (maximum capacity of
 
system), the estimated utilities will be as 
follows:
 
System Maximum Steam Pressure: 


(During Sterilization)
 

Maximum Steam Supply Pressure: 


Maximum Steam Flow: 


Maximum Fresh Water Supply: 

(To Fill Chiller) 


Fresh Water for Pump: 

Seals/Heliflows: 


Electricity: 


1 kg/cm2 (14.7 psig)
 

8.75 kg/cm 2 (125 psig)
 

563 	kg/hr (1,240 lbs/hr)
 

379 liters/min (110 gpm)
 
at 240 C, 8.8 Kg/cm 2
 

(40 psig)
 

102 Liters/min (27 gpm) at
 
240 C (750 F).
 

225 amps, 380/460 volts,
 
50/60 Hertz, 3 Phase.
 

-12



Aseptic riexiie Dag rIllelS iu lUli dL;dyiiy vi iuuuir 
and high acid purees, pulps, pastes, nectars and sauces 

The FranRica aseptic bag filling 
systems offer the food processing industry 
a highly effective aseptic method of bulk 
packaging high and"housed" 
The systems, developed by FranRica 
reliable solution for the 
aeibulk o fof a 
aseptic bulk packaging of a 
wide variety of food products. 
including tomato paste, ,vgtbeadfutpre
vegetable and frut purees . -• 
fruit particulates, .ranging 
concentrates, sauces. soups, 
tropical fruit purees. and 
dairy and many other 
delicate products. 

Aseptic flexible bag 
The packages consist of flexible plastic
 
bags of various types and sizes, which are 

in boxes, bins or drums. The key
feature of the system is the specially 

developed and patented membrane 
fitment, which ensures that the 

container is at all times
contamination-free. The 
st pvssystem provides an 
unrefrigerated shelf stability, 

from a few months 
for low acid products to 9-12 
months for high acid 

ucts 

Salient features 
The system, designed by FranRica in conjunction with CTI, Container 
Technologies, Inc., offers a number of unique features, including: 

163 mm membrane fitment and hermetic fill tube connection. 

2 Saturated steam sterilization (eliminating the need for chemicals) of 
fitment, cap and fill chamber with each filling cycle. 

31Hermetic sealing of bag opening after hilling. 

A 	Rinsing of fill tube with sterile condensate at the end of each 
filling cycle. 

5 Maximum aseptic integrity. Fill rates of up to 13,000 I/h. 
Sustained operating periods of up to several weeks. 



The filling cycle explained
 

Sterilized J SteamSterilecondensate produCt 
c d ser u1 


Fchamber 
J 


1 

,-t 

0 The fitment is sealed against the bottom of the fill
 
and the foiliPE cap is lifted from the
 

area in the chamber closure is vented
fitment. Theair, and is then steam sterilized. Afterto remove 

the chamber closure, fitment and cap have been 

sterilized, the chamber closure and cap are raised 

and moved away from the fitment. The fitment niow 

serves as the seal. isolating the interior of the fill 

chamber trom ambient conditions. 

2 a The fill tube rotates into position, then lowers and 

pierces the fitment membrane to ex:pose the 

pre-sterilized bag interior to the sterile atmosphere 
inside the fill chamber. The slight positive 
pressure in the fill chamber 'puffs' the bag to 

separate the interior bottom plies from the fitment. 
The fill tube seals to an interior surface of the 
fitment to prevent damage to the cap sealing area. 

3 e The fill valve opens and the product flows into the 

bag. The piercing action of the fill tube holds the 

ruptured segments aside to maximize the fill 

opening. Product flow into the bag is contolled 

by volume, ,Aveight, or time. 

4 Upon cor ion of the filling cycle, the fill 

valve closes, raises slightly, and rotates to the 
tube which isrinse position. The end of the fill 

exposed to the product is rinsed with cool, sterile 

condensate in preparation for filling the next bag. 

As the fill tube moves to this positon, the
 

chamber closure simultaneously returns to its
 

original position above the fitment and seals
 

against the fill chamber opening. The folliPE cap 

is placed on the fitment and heat-sealed to pro
opening.vide a tamper-proof. hermetically sealed bag 

1h3 FranRica aseptic flexible bag fillers can be
 

hooked up to the FranRica scraped.surface heat
 
FranRica Sterideal UHT-system, or
exchanger, Stork -

Stork- FranRica SteriJuice plant. 

If -- bJrIM
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rnRilca aseptic flexible bag lilting system is available in three basic types: 

ABP.H-G.00 ~ABF-1000AF. 
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p p p 	 Increased production capacity, reduced operating costs, greater 
flexibility of container size and configuration, and reduced floor area 
are but a few of the many benefits offered by the FranRica 
ABF-1000 flexible bag filling system. 

~ 	 The ABF-1000 is capable of aseptic or non-aseptic operation, tilling 
flexible containers ranging in size from 3.8 litres to 1,325 litres, while 
utilizing a minimum number of changeable parts. Product flow may be 
controlled by volume, weight, time, or any combination of these 
methods. The ABF-1000 is ideally suited to fill homogeneous liquids 
and paste products. It may be readily adapted to fill particulate 
products with a liquid medium such as diced fruit and vegetables. 

Fitment membrane pierced bV the fill tube 
With the FranRica system there ,s no 
.aseptic" risk 

Fitment under bottom of fill chamber 
The fitment -ncorporates an integrated 
oxygen barrier cap alter Sealing 

For flexible bags up to For flexible bags up to 
Fill chamber ithlsight glass Only 250 litres 1,325 litres 
FranRica heat seals the fitment, creating 
a tamper proof hermetic seal for the bag 

S .,ABF.1000 filler features 
Innovative design eliminates - Free-standing control panel, 
costly lift table: incorporating a PLC, and utility 

* Fewer mechanical motions rack allow greater flexibility of 
reduce filling cycle times: 
Smaller overall size, reduced 
ceiling height, easier installation; 

installation and conveying 
system layouts; 

" Fill tube wash after each cycle. 

No special foundations 
required; 

. Easily adapted to aseptic or 
non-aseptic operation; 

Simplified automation and 
electrical circuitry; 

*,Minimal wear/replacement 
parts; 

Easily adapted to handle dry 
particulate products such as 
nuts and raisins: 

- Full stainless steel construction 

Free standing control panel allows greater 
llexibillifacl nstallationand conveying 

Wider range of bag sizes; 
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Processing 

First aseptic filler in U.S. 
for low-acid products 
in flexible bags 
Unique system packs 2 /i-gal to 55-gal bags with reclosable spouts 

DANIEL E. GREEN, GCeneral .lanaqer 
ROBERT BECKER, Quality Control .\anaqer 
RON HILLISON, Director of"Enqneerinq 
KEVIN GALLAGHER, Special Projecti Enqineer 
Amboy!Specialty Foods. D ot'Dean Foods Company 

ROBERTJ. SWIENTEK, Eecutn e Editor 

W 	 ithout fanfa or publicity a As part of its services, Amboy bags furnish benefits to both Am
'first" occurred in the U S wi.ll boy ana its customersworK with food comoanies on Tne aseptic 

food processing industry on May oeveloping botrn ow-acio and filler can nanale different bag s~zes 
26, 1988 On that cay Amboy Spe- hign-acid foocs fof tne ew filler with minimal changeover recuire
cialty Foos received acceptance The aseptic processor also will co- ments One operator can run two 
from the FDA on its process filing pack for fi2lersinterested parties Flexible bags offer a 10% 
to produce low-acid aseptic proc- Aseptic products in flexible weignt savings compared to a No 
ucts in flexible nags with reclosa
ble spouts

Initially the company wil pack 
asept:c cheese sauces ano pud- 
fings in 2 25-gal bags and 55-gal 
bag-in-drums Desigred forthe . 
foodservtce traoe, the 2 25-gal 
bag equals three No. 10 cans The 
55-gal size is intendea for use by 
large commissaries and fooa pro
cessors 

The flexible bans are preformed 
with the fitment (opening) inplace 
and presterilized using gamma ir
radiation prior to shipment to Am
boy Each bag features an inner ply 
of 4 ml low-density polyethylene 
(LDPE) and an outer 3-ply lami
nate of 2 mil LDPE, 0 5 mil metal
lized polyester, and 2 mil LDPE 
The 63-md 0 D fitment is con
structed of high-density PF and is 
threaded for reclosing The fitment 
includes an integrally molded 
membrane, which provides a her
metically sealed empty bag. An 
aluminum foil lid is laminated with 
LDPE for heat sealing to the fitment 
following filling. This heat-sealed lid 
furnishes a hermetically sealed fi
nal closure A threaded overcap is I 
applied to the sealed ftment. Director of Engineering Ron Ifllison Inserts fltment Into bag holder 



10 can case equivalent System features & operation acia foods (e g, ketchup). the 
For the institutional user the flex- The FranRica aseptic packagirg bags can incorporate aual fitments 

ible bags occupy 20% less space system consists of a 400-gal ster- for bag-,n-box a;sersrg e 
than a No 10 can case equivalent le surge tank arc aseptc fller systemr ircorcorates 30 tempera-
The shelf-stable bags are easer Pror to operatton me sterile surge .,re sensors. -orev.ve! eccrcer, 
and safer to ranale. store ana is- an anc fller are ster izea .,in Cct, er a- A.e-Bracey rye 
pose Trfey present op'cortun t es saturatecl steam 2-15 F 'or 60 -r (giara e Gg c clrt- er 'D 
for m imz rq or~ut ,aste 3o The flexible lrg .- acrre c-n fil re :"at ste,,zat or te'-re'at 'es 
:,eir recosaloe s u3 crC,,ce er- ,ary o' bag szes rom 2 25 rema r' "tare'e'c 
narcec san,taton c_,r rg storage 55 gav For ag szes ao,,e 1 5 -"atrgcc e 

ana asposai (a3. 're ' acr-rerlecures a scec ai o..vr-g steam ster .at or tre 
procuc! :m Ire s raer a ccst 'e-o -er,.e ' he I I. rae' aSge !ark sect 

cags L;sers can :breaK te rre"'- oerca arae ' s ra' vs- ressure us rg ste'e r trcgen A 
urare seal on t!re .tmert arca rour Cojs proc tc'scc r-a,"rg par r os,,.e ,ressure s air-ta rea ino-
',roaUct c O!4ttre spout lr trey -I es , o '. ,c c,''-a, a e tcag' er by ,'-p'ess20 

-car c of a comer of *-e ,ag r- e c * o -s, s s- earn , e ma r c"am,I'e cer ara 

,eclosab'e sro-ut ,.,?n overcap a- 'e cesser " es , es 3!e le air r t'-e tu' 'e csrg 
c'.vs users :o stcre ,nsea per- ps egetac'e rs asecte ifer rcorcratesThe a 
t ons of prcauct , mne cags ,ncer r,.'ees arc azes -c.a ce ':ce rousrg ra, cramcer 
refrgeraton cackea tc'e -ac,,re For rgn- r- ni cramber coraer'sate gener-

TI 

Aseptic packaging sy,;tem consists of aseptic filler (left), 400-gal sterile surge tank (center), and control panel 



ating system, and a gas incinera-
The packag:ng machine oper

ates ina batch cycle mode. First, 
an operator places a presterilized 
bag onto the platform table below 
the fill head. Next, the operator po
sitrons the aluminum foil PE li0over 
the fitment, manually inserts ne 
fitment into the bag holder, ana 
depresses the start button The re
mainder of the filling cycle is auto
matic. 

At the start of the tilling cycle, 
two bag holders lock into position 
and seal the fitment up against the 
bottom of the mini chamber A 
pick-up head lifts (by vacuum) the 
foil, PE lid from the fitment Intro
duced into the mini chamber. satu
rated dry steam sterilizes the 
chamber,lid, ano membrane fit
ment. When the mini chamber 
maintains a temperature of 280'F 
for 7 5 sec. the sterilizing steam 
valve closes Next. the pick-up 
head with lid moves upward into 
the main chamber and away from 
the fitment 
The fill tube housing valve opens 

and the fill tube enters tre mini 
chamber As the fill tube lowers 
into the mini chamber. it pierces 
the membrane fitment and forms a 
seal against the bag fitment The 
fill valve opens ano the proper 
amount of product is meterec :nto 
the bag During filling, the tube 
holds the membrane segment 
aside to maximize the fillopening 

After the bag is filled wltn the 
proper amount of product, the fill 
valve closes and the fill tube re
tracts into the fill tube housing 
Then the fill tube housing valve 
closes, initiating a sterile conden
sate rinse of the fill tube and valve 
to remove any residual product 
Sterile air is introduced into the fill 
tube housing to provide a positive 
pressure 

The pick-up head with fol PE lid 
returns to its position atop the fit
ment opening The lid is heat 
sealed onto the bag fitment, pro
viding a tamper-evident, hermetic 
seal on the bag opbnlng. Following 
sealing, the bag is released from 
the mini chamber and the fill cycle 

Users of the flexible bags can remove product by cutting offa corner of the bag or 
via the reclosable spout 

One 2.25-gal bag (inside box) equals
 
three No. 10 cans
 



Amboy-Pioneer Inaseptic foods 

Located in Dixon, IL, Amboy Spe- work involved the production of liq- In 1973, Amboy began packing
cialty Foods produces 1-2 million uid diet foods. One ofAmboy's early cheddar cheese sauce in No. 10 
cases annually oflow-acid aseptic packaging accounts was Dean cans. In the rnid-70s, entrepreneurs
canned products for institutional Foods, or Dean Milk as itwas in the Southwest mixed the cheese 
and retail markets. The plant known then. The liquid diet food fad sauce with jalapeno peppers to cre
houses approximately 30.000 sq ft lasted only 4-5 years; however, the ate a finger food called Nachos. To
of production area, 7,500 sq ft of relationship with Dean Foods con- day Amboy markets Nacho cheese 
refrigerated space, and 90,000 sq ft tinued when Amboy was purchased sauce and dip in No. 10 cans and 9
of dry warehousing. by Dean in 1969. cz containers. 

Five aseptic canning lines pack a With the demise of the diet food This year, Amboy Specialty Foods 
variety of cheese sauces and pul- business, Amboy switched its pro- launched Pudding Plus-a 9-oz 
dings in No. 10 cans, specialty duction to the manufacture of an convenient ready-to-serve pudding.
products in 46-oz cans, cheese & aseptically canned cheddar cheese The product is marketed under the 
Mexican-style dips and puddings in spread product used in the militarys Dean Foods label in retail outlets ir, 
9-oz containers, and cheese sauces combat rations. During the Vietnam Illinois and Wisconsin. 
and puddings in 17-oz cans A pilot War, the aseptic pocessor packed Amboy's latest innovation islow
plant unit is available for new prod- hundreds of millions of cans of the acid aseptic foods in oresterilized 
uct development More than 50 cheese spread. flexible bags. In addition to being a 
scraped-surface heat exchangers Prior to the end of the production "first" in the U.S. food industry the 
heat and cool product. of the cheese spread, Amboy began low-acid aseptic filler is the first 

Amboy was established in 1959 packing pudding products in No. 10 "U.S.designed and built" packaging 
to perform R&D and pilot plant work cans for the foodservice trade, In machine to be accepted by the FDA 
on aseptic canning for interested the early 1970s, more than one mil- since the first Dole aseptic canning
companies. Work was done on a lion cases of pudding were pro. system became commercially oper
per hour fee basis Soon the com- ouced annually During this period, ational in the late 1940s. All other 
pany started to offer contract pack- a distributiun system was estab- low-acid aseptic packaging develop
aging or co-packing services. lished with major institutional food ments have been based on Euro-

Amboys initial contract packaging distributors throughout the U.S pean technology 

r 
scOlrnieec Ar operato ra%- Dean Foocs ,-e Eastern arc ca'or 'nrcr' were carefu!y 
a:.? Western obs of tre %a- cocumentec 'or future referenceaffixes a p'otect.ve overcac researcr 
or, ()e ccc:- me,- Tr-e f:hr troral FoOd Processors Assoclat March 1987 the NFPA per1 g n 
pro'ec,-e .s :re, -epeatec (NFPA) anc Scroi e---presterizec 'o'mea 'nai noculat or testing 
Fi t.-,es are cepencen: or,ba- flexiole bags AmLoy suiomttec 'ts process filing 

1


,,
szC A:ypica, 2 25-ga nag car inthe fall Ars'.o on tre p'ojuct.on at ow-ac 'ooasof '985 ac-
be cyc eo n acn-t 40-50 sec cr,led a nigr-acid bag f!ier in asep: c fexble bags to tre FDAfro-

Presterl zation o!:--e aseptic FranRica WOrking togetrer forsev- n J,,e 1987 Tre FDA a:cepted 
system arc f,!eropera ,r-se- era mortns Amboy an FR Mf 'processfhrgMay 26 1988t-' on 
que-ces are mot toe arc cor- recesignec the prototype filler 1D' ;,tac'ona' rn 1ormation on Fran
t,'leo cy -3roreywe!r recorcer o,..-acid Rica LABF-0 200 bag fibler for lowfoods Actirg as a proc-
cor:i e, AiLen-8radlej prg-am- ess authorty the NFPA ,as ca ec ac caasectc tocos is ava iaole 
r,aDe .og.c c art'o,e in to perform neat cistributlo- f-om FR Mfg Corr PO Boxancc-ar SiuO-
Moo 30 :nstrume-tat ,, Tne c',vs- os and inoculation tests 30127 Stoc' ton. CA 95213-0127 
ter is eqirpec w In numerous Basec cn tre results of tr e tests 
safety inetrocr's ;'any par:toftre arc Studies toe filler anc bags More rformatio, orcpresterilhzeo 
aseptic system oses ste','ty tr'e were mocified Acatonal trerio- 'exible bags foro,--acao arc hian

' " 
fil'er is a tomat,ca , s:,., Ca	 coup!es anc RTDs ',,ere l,,corpo- ac a asept c toocs is available 
raled rinto Sterzat or Scrolle Corp PO Boxtne system ftra 

Background procedures forthe mini c!amcer '9277 Ir.,re, CA 92713 
Tire commercai p'oc,oi of ,ea; sealable i. arc bag filment 

o.-acCi foods r,aseptic 'exibhe cere revised Tre bag fitment was Further informatjon on cc-pack
bags is a cuiminator ofnearly t,,o mocfiec to v.thslanc greater tern- rigcapabiltes forlow-acid aseptic 
years of pa'rstakirg research by peratures an pressures All in all. foos in flexible bags is available 
personnel from Amboy FR Mfg - development of the low-acid asep- from Amboy Specialty Fooas. Div 
FranRica aseptic filler, the R&D tic filling system required three pe- of Dean Foocs Company P0 Box 
group of Amboys parent company rods of testing and design moacfi- 529, Dixon, IL 61021 
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LATEST DEVELOPMENT IN ALFA-LAVAL FOR WET PROCESSING
 

OF COCONUTS AND COCONUT PRODUCTS
 

INTRODUCTION:
 

Basically the utilization of coconuts can hr riviredl into two 
major categories:
 

1. 	 Industrial production of coconut-oil from copra
 
and desiccated coconut.
 

2. 	 Local consumption of either fiesh products like 
coconut water, etc. or in sweet/savory types of
 
food preparation usina coconut --ilk a! the -ain
 
inaredient.
 

The encr.-cus nu.'ber of local dish-s co-ntai:,inc ccconu" 
reflects its irportanc, in t: tropics. (irr,7d.,:v,- rdin a 
coconut oil a,,' rbpsiccato;3 cocon7t , v n',-'' onut1. 
products of cornercial impcrtance havc be'zn intioducec. 
Durina the last decade, only spray dicic clons crear powder
is worth mentioning, but still with ij'ji-d ruccess. There 
are man'., brands of canned coc-,nut crc- - n th- ..rkat. but the 
quantities arc small due to poor quality. 

The fast spoilagie of unprocesse-d coconuts products tosether 
with heat sensitive flavour hes crca-eI th, biuzest problcm in 
the past. Howeve-, by introducing hyci-nic orecessina, 
Alfa-Laval has developed processes for a nowran'c of hiah 
quality products with long shelf life. 

NEW COCONUT PRODUCTS:
 

With stiffer competition in the edible cil market, tYhe coconut 
industry is looking for altornativn products te coconut oil. 
The industry is today very specialized in one rroduct. 
Improved utilization of the whole nut as well as a wider range 
of products is highly desired. 

In addition to full utilization of the coconut, the new
 
products shall have an "added value" according to the
 
following:
 

High 	quality products with retained coconut flavour
 
Long 	shelf life at ambient temperature
 

2/
 



startn fr whol1e m, tured nuts, Al7f I al ,h1 dv oe
 
p cesse fo'rit he f 1 6 inaend products:i
 

Virgi oi: 	 h>ce 1A2j~ coconut oi~l~etatu~~2ar 
~ ~< fro fres cocnt :Meat--with' 

--reti~d coconiut,.flvuad
collobu ris,. The' 1evel1,'o fTe 
a taety acid:,as blow,,3 071,f .f'110 

~~v tamin E 'content i's' maintained~- , 

at~ the oriainal hiah I evel . Wo , 
cchemical1s are added dur ira 
processing.
 

AsAeptic cconut c rea r 	 A white. , s~ooth liquid] CreauW
 
with excellent coconut flavour
 
and 20-30%:fat, aseptically 
pack~ed. 'The. product is easily 
pour-able and r(7ady~ for- direct,
serving'or to he used in other 
~food preparation. 

*Aseptic coconut sk m. il)- A white, priotein-iich drin k1it
 
good~ coconut flavour. As a
 

~-drink,> proteini content of, 173%
 
j i and, fat content 0 .5-3A a ,e
 

recom-nrded.'*
 

' Aseptic coconut water ~ 	 An almo!:t clear dri rY.k from pure
 
coconut -water.. To ehhanc the -'-~-

sweetne s, ~sore sugar can be
 
Boa ,o f.- - 'added itc reih~i Bri 

fresh ccconut w terJs4nt 

-ftre3rci
L desicca'tedV~ 	 h:mJow fat 	 , 
from thc,coconu",nMeat4 the 'i ie 

~~'e -~ - iduet-i's drlied ,to white f lak'es 
'c<~~oconut:'4 


h'-

he taste~b t, l 	 scred-anazicntent.;i nd~ 4 ~-~

,SailbeSampl1as, of ,,the, above, produc'tsi ar, ..- in're Istfo 
your d,'wn evaluations 	 R&D Cefare in Singapore , 

W---------------------------



SOUTH EAST ASIA PTE LTD 

SINGLE PROCESS LIA'RS: 

By upgrading cOconut mos t of tLe;e new productsthe existing iOiIIstry, n 
are possible to go into commercini production. In Appendix 1, the 
integration of the following process lines is shown in blocka 
diagram: 

- PASTEURIZATON OF C6'.XONUT tAThYR 

The coconut water is collected directly at the cutting point of the 
coconut. 'Ihe water is clarified and the smtill fraction of oil is 
removed. Pa.-teurization and ciilling down to 5-83 deg C is 
included in the proce!;s line. 'Ilie chilled coconut water hs now a 
shelf life up to it couple of days. 

- PASTYURIZAiMON OF ,V'ONVUT MILK 

'The coconut milk i!I collecte,, dirctly alter ,'.'tramton and 
continously filtered , pante.uriZed oal chillLd to 5-I d2g C. The 
chilled coconut milk has nfter pasteurization a shelf life up to n 
Couple of diiy:s. Tihin "pretrentment" will setcure conlsi. t.ent product 
quality in frozen coconut milk as well as ini aseptic products. 

- VIRGIN OIL I'VCESS LIN" 

Te coconut milk is converted into so celled virgin oil and skiUnmilk 
in a centrifugal process includiig purification, drying and 
polishing of the oil and chilling down of the skimmilk. 

- STEIILIZATION 

'[he low acid products:- coconut milk, -water an( -si;immilk are 
sterilized at 140 deg C/4 sec after forInulat ion. TI,e anepticnlly 
packed products a life 3-12 athave shelf of months niribient 
temperature depending on the ch-.-mical composition and storage 
cond i tions. 

- AStVP1I2C 1,IUA6AGING 

The sterilized products ore t'hen packed nsepL ticllly at ambient 
temperature in either ling-in-Box for bulk distribution (IOL - 1400L) 
or in paper cartons 200-1000 cc for the conlsumr market. Note, the
aseptic packaging whave be for ci(imachines to dfeini.Il low proicts 

for long she If life at ambient tcmperature. 

All pui ts of the e(Ui plncnt which come in con tact withlt te products 
are iII tel. iu in inttinless CI v)injn- plnce iit,.grated lie 
doiltiflou s iiI hyg iic: piicesf!; lilies. 



SOUTH EAST ASIA PTE LTD 

Y- IRI' PANT IVl? .(XVNIY' l'VIJA:TS: 

By add ;ig pretreatment and an extractlon line, Alfa-Laval can supply 11complete plant for the previous menttiomd products nccor(ding to the
block diugrmun in Appendix 2. 

Ti pretreatment includ-s !;hulli ng, paring, washing, etc. of thedeliusked, matured co,:cnuts. In addition to wit has bei: mentiom.dfor "SING;I.E RIOCESS LIN.S'', the wet extraction of the coconut meat canbe described according to the following: 

- E,'ilWCTION. 

T'hie coconut meat is ground to a .slurry and separaLed to the threeintermediate products cream, .;kinmiilk nd fiber residue in ncentrifugal [ro se!;s. 'Ihe crem ha:; 7(--M10I; faLt c,,itent a id caneas ily be c(uewiLed inito virgin ,oil. Morit th,-.of proteiu tend tip inthe sk immilk coita ining 1-3% lprotein ind 0.1-0.5% hit'. The'"low
fat" fiber residue is dried to "low Lft denicc.,t 1d coconut". 

This integrated plant of' a new range of high qua lity coconut prodiuctshas a built in production Flexibility bio.wteen virgfin ail anl asepticcoconut cream and cn be exLnded to optimiest the at ili ntion of the
by-products like the shell, etc. 

With small alterations, it is paos'; ible to tailor t lie plant forspray-dried products like coconut cre ziri [,",der. 'flie vi rgin oil linein Appendix 2 is then repIaced by ap-ny--dryiii. 

As mentioned before, all equipment at e in st it ii ,sas t eel andcleaning-in-place is an integrated p'rt of t lit plant . Alfa-Lvalhas long experience iii denigning co',pltoe pilint' ard ia pepirir'ed totake the full responsibility for "turnkey" projects alI so including
building, service media, training, etc. 

GL/l.4. 88 
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COCONUTIS 

D s I CL 11 1 fli Au COCONU WAI.I 

JN UT-'D~(. ME;AT 1AS'I'.U UI 1 1. Z A, 'l j 

F 113E I cocof'lu'L' C:O)CO0N JT 

PAKGPAC 1(AU ING IAI(J.NC 

:LOW 1A'I V i. uc-; IN A.. El -I'.LC; CC)C((N IPI' %VA*1'1:11 
D ES ICATEl-D OIl A-SIPTi-iC cocC)NUT K rMI 
COCONUIT AETCC2NTC~ 
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11 Joo Koon Circle, Singapore 2262 
Republic of Singapore 
Phono :8622711 Fax:: 8623072 
Telex: :RS50100 ALFAVAL 

TELEFAX TRANSMISSION 

TO A.T. International, USA DATE : 1989-02-24
 

I
REF : ('
ATTN : Mr Glenn Patterson 

FAX : 005-1-202-628 4622 	 FROM: GFR0%,: J. .ufstedl, 

NO OF PAGES INCLUDING THIS COVER : One
 

SUBJ ' Your faxes Feb 14 and 22.
 

MESSAGE
 

1. 4 

tarasept
 

To add one Starasept unit in an aseptic system will cost about 22% 
extra on the price for the equipment for installation and commissioning. 

Note:- The sterilizer has to be designed for coconut products.
 

- The Starasept unit is operating as the only packaging machine. 

- We recommend to install either a!;eptic tank 4.one Starasept or 
two Starasept units. 

2. 	 Since some time back, we haxe been working on FDA/USDA-approval for 
Starasept but still not finalized. :e will.,hen get the approval is
 
very hard to state, but We hope to finalize this within a year's ,line.
 

Is the idea to locate a plant outside USA?
 

3. Normally, the Tetar-Brik machine is setting the capacity. However,
 
the Starasept has variable capacity. The capacity of the processing
 
equipment has, in principle, no minimum capaclty but according to
 
our judgement capacity below will be hard to justify.
 

4. 	To product the requestc:' samples will cost 2 x 2900 SCI) = 5800 SGD. 
Raw material, ingredients, transportation are not included. 

Sorry for the lata reply.
 

Best Regards
 

Goran Leufstedt
 

AL-010
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illi f aca e vt liud fhg svel a.
 
ac d ne spi odto ihacid liquids may 2 .


S, 6eri cont insuj dor emi-soldparticles, The filler Is ~ .A ~ d esigned for CIP, $ 


' It 

','Working PrlnciplC - -7 T
Package_ The packages are manufactured Ifrm avariety of 

delivery; th a irosupplied flat and contain no air or
ag;,Thotjr'yay'ailablo involumies from catering size up tosies intended for~shipping of product from manufacturer/ 4growver to processor/packer/disributor, All packages are


Intended to be supported.,when filled, by an outer container,t
for instance a barrel or heavy-duty cardboard box, 5 
Filler. The main sections are:
 

- Rollor conveyor on hydraulic lifting table
~~<~Filling head with package manipulation and filling devices

jV tCntrol andoperator panels

'~Service units including electrical gear, steam and pneumatic

valves, liftng table hydraulics, etc
 

The filler isnormally installed together with barrel (or box)feed and discharge conveyors. Infront of the filler, an*operator's b'ridlge should be placed (bridge and ancillary I
 
conveyers are not included inthe standard aseptic bulk

packaging system equipment).
 

S Fitlling cycle. The filling cycle isdivided into amanual
 
Manual propoaraflionafitnd1 
1The operiar tae ltadsterile package fro

wrapping 'nd places it inside a barrel arriving on the 
it 
feed, 

- A/~.. conveyor (most common production set-up for large 
'packages).~, The operator pushes abutton to start the -~ii 

&..conveyers and initiate the filling cycle. Abarrel mo('es into I~ ~~Sposition underneatth the filling head.- The lifting table. ascends

Sto prefilling level, and the spout bung gripper moves to 

I
 

~k~' ~< engage the bung , ~ * , - - - 

$2 The package now Infilling position, the operator pushes a~aeypar(O fbuttons, 'The stl npndsoti
S-ibrought to the filling valve.i 

Automatic filling~ 
13r3(hbspout Ispressed tightly against the filling valve outlet. --Et~l4 Spout unoponed.Steamn Isadmitted to the filling vave chamber, sterilizing it Spout opened.
and the spout Including Its exposed bung face. Air and
condensate are expelled

5Sterilization takes place at sotpolnt 

-> 

temperature and time,

moniitoredi by thu fail-safe control system of the filter.
68After sterlizalon; the filling valve opens and simultaneously 
 ~~the spout bung Iswithdrawn, Product, enters the package.'7~Prefill~ing amanfillinig, and topping-up take place at different 9The inflated package triggers asensor, causing the spoutlfin table levels until the load cells sense the preset weight, to be closed while still Ina sterile environment,8The fligvalve closei;vand stearnjefers the filling valve 10 With no air or gas headspace, thu completely,filled ,tTchamiber, forcinig repaIniniglproduct into the packageo Steam package Isreleased and descends on thic lifting tablo to bethe eniontiied inrflates tho top, of thu package,~ takon away by the discharge ovyr'. 

~~P- ,, 62721 E 



/ // StarAseptr.,AsEptIC bulk(filling machineu 

Application 
Filling of bulk-size packages with liquids of high as well as
low acidity, under asepi. conditions. High-acid liquids may ,
 
even contain Sold or seni-sclid particles. '
 he filler is 
designed for CIP. I ti fill.... " 

Working Principle ' hPackage. The packages are manufaclured from a v.,r,tyoflaminates to match the product and reqired she(lf-lte 'packages are provided vith Patented he , l /p,C uLtsdesigned for Ii
aseptic filling. The inside of the packa~es is sterilzed befcro ' 

, :2""
 lf"
delivery: the packages are supplied flat and conlamnro air orgas. Thery are available in volumes from citerrig size up to

grower to processor,'packer,'distitbulor 


All Packaq.;s areintended to be supported, Vhen liled, by,an 
 l1'r Cnntarer.
for instance a barrel or heavy-dulycardboird Lox 
" ', 

Filler. The main sections are:
Roller conveyor
Filling head on Irlclr!Ulic lifting table 
ivthpackage manipulationControl and operator panels and fil,rq'd cesService units includin(.electricl gear -',

valves Stearit .lifing aid Prieurnaictable tr, ,Lirluircs. .".

Machirno frame etc 

The tiller is norm ally Instalitogoqee(, 
 .ili (icr box)

Infront of the fI!, 


feed and discharge conveyrs 
tiher Lartf.l j, 

operator's bridge should be Placed Ibr q 
an
 

ii 
 hri(j anchlliryconveyors are not included in the stanidard a',rc 
 bulk
Packaging system equipment)b 
Filling
cycle. The filling c,,cle is divided irto a i n1naIPreparatory part and an aulornalc filling part
Manual preparation
1 The operator takes a flat and sterile package fron Ifs
wrapping and places it inside a barrel arriving on the feed
conveyor (most common 
P;roduCtiicn sot-up for factopackages). The operator pushes a button to start Ireconveyors and Initiate the 11illing
ccle. A barrel moves info


to Prefilling level, and the spout bung gripper moves to 
engage the burrg.j
 
2 The package now in filling position. the operator pusfes a 


7
pair (for safety) of buttons, The still unopened spout is
brought to the filling valve.
 

Automatic filling 
3The spout is pressed 

tightly against the filling valve outlet. 
4 Steam is admitted to the filling valve chamber. sterilizing it ________tit_______and the spout including its exposed bung face. Air and
condensate are expelled, 

.roV01u1op
 
5 Sterili,'ation takes place at selpoint temperature and time,
monitored by the fail-safe control system of 
he filler.
6 After sterilization, the filling valve Opens and simultaneouslythe spout bung is withdrawn. Product enters the package 

Prefilling, main filling, and topping-up take place at differentlifting table levels until tme load cells 9 The inflated package triggers asense the preset %.erght. Sensor. causing the spout 
8 The filling valve closes, and steam enters the filling valve
chamber. forcing remaining product into the package. Steam 

to be closed iiilo still in a sterile environment.
tO With no air or gas headspace lie connoletely filledthen enters and inflates the lop of the package. 
package is released and descends on 

<7.'
the ifNtg lage. t i boelkon aw Sa bti sed dscenyby the discharge conveyor.onor. 



sep asept c.; b Cr ing cl 

o 0l Isi p rap p)upcg agand Dimensons0. Cttj 

e a tlicaandaflAes9lenoid20 -ontois192fangilledalvnsa aur 

tocess "iff,,ho'packnqo 

aecon arT imaiialed liting
 

o ored0 p controlt positons 
meor iyPotcolts anduh 


a s yproiity sw i's ti . ,
elcches;pnmllig , . y 
o 0 sd d ' tp i " are weighl _______..._" .illn... " 


..., ..... i. .oad '0 k7a (4 b '
ellsStorilazatmois safe-

. mderadure monitor, and oh are.
 

6-eo' 6cliart ,Should the' temperature drop below

clee aror pereypareuati iz one 

Samplipg.,Facilities ato prvddtraw small samples of

duc t in the'course of production.
 

C ige uto. aricclanin, a aTh'e'fillridesignedforD 

u soaaut isplaed in the filling valve outleth
 

Capclty.caactyTh epedson ackgevolume. 

:lpr es~r,'ndoperator dexterity. Atwin filler installation more Conveyor 
e nreistated Amm !•: .pon,7y"hj~dobe'tecpciyadimrvsutlztortoseyrsil attpoerdareIsnoiced o the width, mm B mm
 

'operators time by allowing him to prepare and sterilize one
 
packae while the ether one is being filled; initial and 920 1920 1500 o
 

filling (whenacudingflow rate is reduced) of the two 130 1960 1900 
I d

paok ges can also overlap, t ng 1300_________ 960______ 190...0_________-____

Basic.Unit 
equipmentiStandardThefiller is a slf-cingaoid unit. Technical Data
 

ready tobe sited and connected to electric, pneumatic, and Steam supply. 400 kPa (4bar); culinary quality steam

~steamnservices'and the product supply line, and the feed and recommended, max, 2kg/h
 
discharge conveyrs, The latter are net included: nor is the
 

j-,yeprator's bridge, Compressed aIr, 600 kPa (6bat), 20 Nt per package
 
Material. All parts in contact wi'h product as welt as the, Electric power. 220/380 V50Hz 3-phase AC (other voltages
 
uperframewor, panels, and spout mechanism are of an request), 5 IkW
 
stalrI esssteil.The lower framework, lifting table, and roller Product supply. 50-200 kPa (0.5-2.0 bar) depending on
 
conveyrareof galvanized mld steel. product viscosity 
'Ver samSingle filler with 920 mm.or 1300 mm wide lifting
~table and roller conveyor.,Twitn fitter consisting of,two identical 

4 

-.sngle filters. -i
 
Shipping Data 
 " 

Optional Equipment 920mnm 1300 mmin 
,i~ owier framev.ork, lifting table, and rotter conveyor made ofcnvyrover

stainleoss steel instead of mild steel. Net %weight 1240 kg 1400 kg
Filter or culinary steam. Gross weight 1800 kg 2000 kg
Operator's bridge. Volume 9.5 ml 1.5 ml 

Z 



Proctor & Schwartz, Inc. 
251 GIBRALTAR ROAD. HORSHAM, PENNSYLVANIA 19044 

PHONE; (215) 443-5200 TELEX 6851098 CABLE "PROCTOR" 

PROPOSAL-CONTRAC"T TO: DATE: 

Ref. Mobdel 2000 

DE.,(IIP1TION OF l'QUIPMENT: 

One (1) "Proctor" 10'6" (3200mm) wide Conveyor, SF Two Stage Single Conveyor
Steam tleated Coconut Dehydrator and Cooler including Temperature
Controls, Pin Levellers. Fines Recovery System, Cam Operated Doffer 
and Dry Br ishes. 

Approxinate Dinensions 

Overall Length 
Overall Width 
Height oE Housing 
Height over Exhaust Fan 
Preliminary Drawing No. 

76' - S 1/4" 
14- 7 1/2" 
7' - 9 5/8" 

13' - 7 5/8" 
CP28538-1A (Model 

(23,298mm) 
( 4,458mm) 
( 2,378mm) 
( 4,156mm) 
2000) 

PRICE ........................................................ 
U.S. $299,A0 .00 

One (1) Set of Spare Parts for tuo (2) years operation.
 

PRICE ...... ...... .......................U.S. 18,200.0
 

One (1) Power Control Cubicle with starters, 

P! "C............................. ........ U.S. 24 ,160 .00 

One 6I) 'Proctor" Wiper Feed. 

PRIC ... ................................................ U.S. 24,080.00 

All .prices are in U.S. Dollars, F.O.B. our U.S.A. Factory, suitably packed For
 
containerized sea shipment, pier -delivery prepaid 
to an East Coast U.SA. port
 
of Proctor's option.
 

NOU.-,: The equipment can also be offered in Pounds Sterling, F.O.B. our U.K. 
FTZtory, suitably packed for containerized sea shipment, pier delivery prepaid
 
to a U.K. port of Proctor's option.
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TEM OF PAYME(fr 

Thirty percent (301) Downpayment with the order. 

Balance: Irrevocable Confirmed Letter of Credit. 

(Other terms must be negotiated.) 

Financing up to five years is available for qualified buyers. 

All terus are subject to credit approval. 

DELIVERY 

It Is ustimated that shipment of the above equipment can be made ir 
approximately 4 to 5 months. Shipping date as stated is contingent upon the 
receipt of all require information to proceed with the order without delay and 
all financial matters satisfactorily settled.
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PERFORMANCE SPECIFICATIONS 

Note that the performance of this dessicated coconut dehydrator is dependent 
upon variety of product, moisture- content and other factors, and the following
figures are, therefore, estimates based on past experiences. 

1. 	Capacity ouktpu t 2200 	ibs/hr. (1000 kgs/hr.)
 

2. 	 Initial moisture content 55t WWB (122% BDB)
 

3. 	 Final moisture content 2.5% CDB (2.5% BDB)
 

4. 	Utilities required:
 

A) Electric current 380 Voltage/ 3 Phase/ 601Hertz
 
(Customer to Confirm) 

B) Installed HP (K3W) 91.75 HP (68.41 KW) 

C) Steam pressure at dryer 100 Psig (6.8 ATM) 

D) Estlmated steam consumption 
Dryer 4650 lbs/hr. (2108 kgs/hr.) 

GENERAL ARRANGBO2T 

1. 	Feed End Extension 8' - 0" (2438mm) 

2. 	 Stage "A" Compartm61=t No. I (Air Up) 10' -10" (3302mm) 

3. 	 State "A"Compartment No. 2 kAir Down) 10' -10" (3302mm) 

4. 	 Transfer Zone - Stage "A" t "B" 10'- 2 3/4" (3118mm) 

S. 	 Stage "B" Compartment No. 1 (Air Down) 10'-0'.' (3302mm) 

6. 	 Stage "B" Compartment No. 2 (Air Down) 10'-10" (3302mm) 

7. 	 Jo 2 '- 0" (609.) 

8. 	 Cooler 7'- 2" (2184ra) 

-9. 	 Delivery End Extension s' 0" (1524zu) 

AD OF IMNE 

Machine is to be a right hana machine, when facing the machine at the feed 
end, the circulating fans will be on the right. 
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WIPER FM (Option)
 

Located above the feed end of the conveyor is an automatic feed consisting of 
a neoprene cross belt conveyor and a stainless steel wiper blade. The feed 
can be arrarged to receive the product on either side (the left 	or the right)
of the machine, and is driven through a totally enclosed worm gear by an
electric motor. 

CONSTRUCTION OF MAC-IINE
 

!. 	Structural frame.ork - heavy gauge, 2" (50mm) square, plain steel tubing
and angle iron, ,elded into modules and frames. 

2. 	Housing - panels insulated with fiberglass, 2 1/2" (63.5mm) thick,
between aluminized steel sheets. Inside panel sheets will 	 have welded 
corners and will be vapor tight from the inside of the machine. All side 
panels, where possible, will be doors that can be opened by means of 
special latches. 

3. 	 Internal qieet Nictal - partitions, baffles, etc. 16 gauge and lighter
%,il ,- stzel. S~h:ct ancal 16 guage ill be.IL luini-2J h;avier than 
plain steel painted. Sheet metal heavier than 16 gauge will be plain
steel painted. 

4. 	 Side doors and panels will be provided with silicone rubber seals.
 

CONVEYOR
 

1. 	Interlocking sectional type, 8' - S 7/8" (2S87mm) wide between traveling 
guards.
 

2. 	Conveyor sections, 8" (20:Am) pitch, type 304 stainless steel, perforated.
 

3. 	Conveyor Chain  8" (203mmi pitch, plain steel roller chain attached to
 
both sides of converyo sections.
 

4. 	Traveling Guards - overlapping 4" (102mm) high, type 304 stainless steel. 

S. 	 Stiti nory Guards - aluuinized steel spring loaded with non-metallic air 
seals. 

6. 	Conveyor Shafts - plain steel.
 

7. 	Conveyor Sprockets - cast iron.
 

8. 	Conveyor Track3 - plain steel. 

9. 	Conveyor Drive - complete with motor, gear reducer, vari.able speed drive 
and chain drive. 
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HE&TIHG COILS
 

Heating coils will be of the extended surface type.
 

TB4'ERATURE CONTROLS 

Honeywell or equal, electric operated, recording, dry buIb, limited

throttling, marual rezet type controls will be furnished iwith floor mounted
control stands and necessary flow control valves. Controls will have electric 
chart drives for 380 volts, 3 phase, 50 Hertz, single phase current, and 
charts are for 24 hour operating day. 

CIRCULATION FANS 

Centrifugal type, non-overloading fans of iron and steel construction arranged 
for V-belt drive. Proctor furnishes complete fan drives and-safety guards. 

COOLER CIRCUIATING FAN 

Circulating fan of iron and steel construction provided with V-belt drive 
. .....J C control disc. 

EXHAUST FAN 

Centrifugal type, of iron and steel construction mounted on the roof of the
dryer to remove moisture laden air. Fan is arranged for V-belt drive and is 
provided with the necessary drive and motor and OSMA approved guards.

Aluminized steel ductwork supplied from dryer to exhaust fan located on dryer 
roof. 

MIIORS 

Totally enclosed fan cooled motors are Included for operation on 380 volts, 3 
phase, SO Hertz and are incrusive of tropical windings. (Customer to confirm.) 

e OL CUBICL (Option) 

Power CQntroI Cubicle - dust tight construction, including disconnect switch,
indicatin lights, pushbuttons, nameplates, mounting of the above described
temperatur%' controllers, and motor starters. All of the above components are 
completely wired, piped and Installed on control cubicle prior to shipment.
"Square W" omponents are standard. Other supplied at additional cost. 

Purchaser to furnish all electric power wiring from the motors to the control
cubicle and control wiring from the components to the control cubicle. 

ROTARY LEVELLE!S 

Two (2) pl, levellers will be Eurnished for levelling iatted Droduct at the 
fEed point of each stage. 
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DOFER
 

One (1) at the discharge point of Stage "A", a 
 special cam operated dofferwill be provided to assist in removing product from the Stage "A" conveyor andtransferring it to the StnSe "B" conveyor. Parts in cotnact with product,except for the neoprene blade, will be of type 304 stainless steel. This unit 
is driven by a gearmotor and chain drive.
 

FINES ROVERY SYSrEM 

One (I) to recover product thatmight sift through the Stage "B" conveyor at
the discharge point. Proctor will provide a fines recovery drum mounted onthe delivery end shaft. The fines recovery system also includes a screw 
conveyor to carry the fines to the side of the machine. All parts in contact 
with the product will be of 304 stainless steel. 

DRY BRUIMS 

Two (2) located underneath the return run of the drying conveyors to assist in 
removing fines which stick to the conveyor surfaces. 
Brushes will consist of a rotating shaft with brush blades. The unit will be 

provided with gearmotor and chain drive.
 

MAHINERY GWLARDS
 

All e'cposed belts or chain drives will be guarded in accordance with Os-IA 
requ I rements. 

TRIM
 

TRim and exterior steel parts will be coated with "Proctor" Food White Epoxy.
 

STEEL PR9e eN
 

Parts of aluminized steel and/or stainless steel will- be uncoated. 
 Steel 
parts within the machine will be coated with one 
(1)coat of high temperature

aluminutp epoxy. 

Purchaser is to furnish 
the Company with a building layout indicating

principal dimensions and location in the buildlng where the machine will be 
Installed.
 

SPBCIALWTERIALS CAUS 

The Pur ' aser has approved the kind of materials to be used in the various 
parts oE this machine as above identified. If, after the equipment isinstalledo it develops that. materials other- than those specified are 
necessary, then such material replacements will be made at an adjusted price. 
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PURC1ASMR TO FURNISi
 

1. 	Freight from shipping points.
 

2. 	Unload and move to clear erection site.
 

3. 	 Lilding alterations and foundations as required.
 

4. 	 Labor to erect the machine.
 

S. 	 Steam piping and connections including traps and hand valves.
 

6. 	 Electrical wiring and connections including motor starters and disconnect
 
switches.
 

7. 	Male-up air connection from out-of-doors if desired. 

8. 	Exhaust ductwork from the dryer to out-of-doors.
 

9. 	 Pormits and approvals sucit as may be required by governmental or Insuring
 
agencies.
 

10. 	 Water piping, valves, strainers, sucps, pumps, drainsi/ etc. Eor conveyor

wa3hing equipment.
 

11. 	 Equlpne-nt to bring the product to the dryer at a continuous and uniEorm
 
rate and remve it as it is discharged £rom tle dryer conveyor.
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.
THE OBRIEN MACHINERY Cq 
,THE POWERHOUSE" SINCE 1915 

Washington & Green Sts., Downingtown, PA 19335 e (215) 269-6600 * PHILA. TELEX 835319 

'Appropriate QUOTATION TO: 
Technology International -7 

MANUFACTURING PLANTS IN: 
Wilmington, Delaware 
Downingtown, Pennsylvania 

1331 H Street N.W. Houston, Th.as 
Washington, DC 20005 Miami. Florioa 

Ash, Canterbury, England 

Attention: Russ Reed Sandwich. Kent, England 

L I Quote ufoer BS289-55 
February 21, 1989 

Gentlemen: 

We offer for your consideration, subject to prior sale and conditions stated below 

TERMS: Our regular terms are one-third deposit with order, balance C 0 D or sight dralt attached to bill of lading, unless otherwise arranged. It is understood that there are no conditons or agreements outside this proposal For immediate accetalnce and subject to change without notice. Not sub
ject to cancellation 

GUARANTEE: All NEW machinery carries standard quarante of the manufacturer of!he tcm offeredAll machinery offered RECONDITIONED
bears our warranty as enclosed No guarantee applied to tquipmenl offered as is",n Condition 

DESCRIPTION PRICE 

Prices are NET
0-3850 FOB. 

Shipping Point 
Unused O'Brien bxiel O3195V-w63 engine/generator set consisting of a 
Volvo TD120GG diesel engine directly coupled to an EC generator. The 
engine speed is 1800 aR4 with the following standard equipment: 

Fabricated steel base, precision governor; unit mounted radiator 
cooled, lube oil, fuel oil, and jacket water pumps; lube oil, fuel 
oil, and intake air filters; 24 VDC electric start; high water
 
temperature, low oil pressure, overspeed safety shutdown system and an
 
engine instrument panel consisting of running time meter, DC
 
voltmeter, jacket water tenperature and lube oil pressure gauges.
 

The brushless generator set is standby rated at 195 KW, 243.7 KVA, 3
 
phase, 60 hertz, 127/220 volts with an automatic voltage regulator.

The following accessories are also included:
 

" Generator control and monitoring panel, unit mounted with vibration 
isolators; complete with ammeter, voltmeter, co!bination phase
selector switch, frequency meter, fault shutdown indication lights,
running tine meter, and voltage adjusting rheostat;


" Lead-acid, heavy duty, engine starting battey systen complete with
 
battery cables and battery rack;
 

" Radiator core and fan guards;
 
* Flexible fuel line; 
" Stainless steel flexible exhaust connection;
 
" Industrial grade exhaust silencer;
 

Allagreements are contingent upon strikes, accidents or any cause beyond our control and are not binding unless :.,red by an officerof this corporation. Quotations for prom:.' acceptance,subject to change without notice and prior sale. 
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* 300 Ampere molded case main line circuit breaker sized for rated capacity of 
generator set at rated voltage. Adjustable solid state trip included;* Initial pre-shiprent fill of antifreeze solution and lube oil;


* Pre-shipment, full load test; 
* Operation and maintenance manual.
 

NET PRICE: F.O.D. our Shops....... .................... .,352.00
 

0-3851
 

Unused OB3rien r-bdel OB240V-DW63 engine/generator set consisting of Volvo
TID120FG diesel 

a 
engine directly coupled to an FC generator. The engine speed

is 1800 RPM with the fcllowing standard equiprent: 

Fabricated steel base; precision governor; unit mounted radiator cooled, lube
oil, fuel oil, and jacket w.,ater pumps; lube oil, fuel oil, and intake airfilters; 24 VDC electric start; high water temperature, low oil pressure,
overspeed safety shutdown system and an engine instrument panel consisting of
running time meter, DC voltmeter, jacket water ten-erature and lube oil 
pressure gauges.
 

The brushless generator set is standby rated at 2140 M-7, 300 KVA, 3 phase, 60hertz, 127/220 volts with an automatic voltage regulator. The follwing
accessories are also included: 

* Generator control and monitoring panel, unit mounted with vibration 
isolators; complete with ammeter, voltmeter, corbination phase selectorswitch, frequency meter, fault shutdown irdication lights, running time 
meter, and voltage adjusting rheostat;

* Lead-acid, heavy duty, engine starting battery systn complete with battery 
cables and battery rack; 

* Radiator core and fan guvids; 
* Flexible fuel line; 
* Stainless steel flexible exhaust connection; 
* Industrial grade exhaust silencer; 
* 800 Ampere rnoldpd case man line ciLcuit breaker sized for rated capacity of 

generator set at rated voleage. Adjustable solid state trip included;
* Initial pre-shiprent fill of antifreeze solution and lube oil; 
* Pre-shipment, full load test; 
* Operation and maintenance manual. 

tU PRICE: r.O.B. Our Shops ...... ..................... .$17,679.00
 

G-3882
 

Reconditioned O'Brien 4bdel OB350K-[YM63 engine/generator set consisting of a
Cummins Vr-1710 diesel engine directly coupled to a generator. The engine
speed is 1800 RPM with the following standard equipment: 
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Fabricated steel base; Woodward hydraulic governor; unit mounted radiator
cooled, lube oil, fuel oil, and jacket water pumps; lube oil, fuel oil, and
intake air filters; 24 VDC electric start; high water tenperature, low oil 
pressure, overspeed safety shutdown system and an engine instrument panel
consisting of jacket water temperature and lube oil pressure gauges, DC 
ammeter, and engine hour meter. 

The generator set is standby rated at 350 K1, 438 KVA, 3 phase, 60 hertz,
208/480 volts with an automatic voltage regulator. The following accessories 
are also included: 

* Generator control and monitoring panel, unit mounted with vibration 
isolators; complete with ammeter, voltmeter, combination phase selector
switch, frequency meter, fault shutdow.n indication lights, running time 
meter, and voltage adjusting rheostat;

* Lead-acid, heavy duty, engine starting battery system corplete with battery 
cables and battery rack;


* Flexible fuel line; 
* Flexible exhaust connection; 
* Industrial grade exhaust silencer; 
" '.blded case main line circuit breaker sized for rated capacity of generator

set at rated voltage. Adjustable solid state trip included;

* Pre-shidment, full load test;
* Operation and maintenance manual. 

NET PRICE: F.O.B. Our Shops ...... ..................... .$23,000.00
 

Delivery: 4-6 Weeks A.R.O. 

Subject to Prior Sale 

0-1481 

Reconditioned O'Brien Model OB300G4-E63 engine/generator set consisting of a
General Motors E2,036-567 diesel engirne directly coupled to an Electric machinery
generator. The engine speed is 720 R,74 with the followirg staniard equipment: 

Fabricated steel base; Woodward hydraulic governor; remote radiator cooled,
lube oil, fuel oil, and jacket water pumps; lube oil, fuel oil, and intake air
filters; 64 VDC electric start; high water terrperature, low oil pressure,
overspeed safety shutdown system and an engine instument panel consisting of
exhaust pyrometer, lube oil pressure and jacket water temperature gauges. 

The generator set is continuous rated at 300 KW, 375 KVA, 3 phase, 60 hertz,
416 volts with an automatic voltage regulator. The following accessories are 
also included: 
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* Free starding generator control and monitor panel couplete with
 
ammeter, voltmeter, combination phase selector switch, frequency

meter, fault shutdown indication lights, running time meter and
 
voltage adjusting rheostat;


* Lead-acid, heavy duty, engine starting battery system couplete with battery 
cables and battery rack;
 

* Flexible fuel line; 
* Stainless steel flexible exhaust connection; 
* Industrial grade exhaust silencer; 
* 600 Ampere molded case main line circuit breaker sized for rated capacity of 

generator set at rated voltage. Adjustable solid state trip included;
* Initial pre-shipment fill of antifreeze solution and lube oil; 
* Pre-shiprent, full load test; 
* Operation and maintenance manual. 

NET PFICE: F.O.B. Our Shops ...... ..................... .$17,500.00
 

Very truly yours, 

THE O'BRIEN MACHINERY CCI PANf 

Robert J. Squitieri 

RJS:bss
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PAGE: 1 0F_1. PAGES
 

DATE: 01 FiBRUARY89 

REF US SAMOA
 
STEAMPLANT
 

SOLID FUEL COGEN
 

T 
0 

APPROPRIATE TECHNOLOGY INTERNATIONAL 
1331 H STREET6 NW 
WASHINGTON, D A.t 

20005 (1)MR. Russ READ
 
(2)MR. JOHN SLAVICS
 

(202) 628-4622 (202) 879-2900
 
•RECIPIENT'S TELECOPIER No.
 

E PER OUR TELCONS OF 30 JAN & 1 FEB 1989 RE EQPT PRICING
 
S I PROVIDE THE FOLLOWING PER YOUR REQUEST.
S 
A ESTIMATED SOLID FUEL BOILER PLANT_10UIPMENT COSTS:
6 
E FOR BOILER, SOLID FUEL FEED SYSTEM, BREECHING,STACK &
 

MECHANICAL COLLECTOR,FEEDWATER RECEIVER, FW PUMP SET, 
FEEDWATER QUALITY CONTROL SYSTEM, TURBINE & SWITCHGEAR, 
BOILER AND GENERATOR CONTROL SYSTEM, FOB WORKS lISA: 

SYS ELEC CAP STEAM PRODUCTION a 50 PsIGSAT A 

A) 150 KWE APPX 6,600 LBM/HR $ 385,000 
B) 200 KWE APPX 8,800 LBM/HR $ 415,000 
C) 250 KWE APPX 11,000 LBM/HR $4 50,000 
D) 300 KWE APPX 13,200 LBM/HR $ 490,000 

Russ, THESE NUMBERS ARE VALID BUDGET ESTIMATESJ WE NEED 
COMPLETE SYS RQMTSiSPECS TO GIVE FIRM QUOTE. 6OO D LUJCx 
WE LOOK FORWARD TO WORKING WITH YOU ON ATI's PROJECTS. 

FROM: PARKER EN6INEERING AND CHEMICALS, INC.
 

P.O.DRAWER 81226 ATLANTA GA 30366
 

PARKER FAX No- (404) 451-7365
 

ORIGINATOR: FRANK 0. PARKER. JR. (404) 458-9131
 

PAGES INCLDING THIS SHEET:...L..
PAGESI NUMBER OF BEING SENT 




MEMORANDUM
 

TO: 	 Glenn Patterson, TRG
 
cc: John Slavics, TRG
 

FROM: 	 Russ Read, TRG -.
 

DATE: 	 January 27, 1989
 

RE: 	 Coconut processing equipment, as per request dated
 
1/23/89
 

This data is preliminary and will reauire verification when
 
more specifics become available. I have made several assumptions
 
for each piece of equipment because I have been unable to contact
 
Ernesto Lozado. I have listed the assumptions, and I hope they
 
are consistent with each other and your needs. Technical data is
 
being sent to my attention, but will not reach here until late 
next week.
 

Boilers:
 
I have lumped the boilers and turbines together into a 
cogeneration facility to provide power as well as steam. 
The boiler portion has been sized to provide not only the 
steam, but also power (150 - 300 kW, 3 phase, 220 V) from 
the coconut husks. I have been told that 2., hour use is 
much better than start/stop operation and will increase the 
life substantially. Using your data and information from 
John, I have assumed that using 5,000 - 10,000 lb/hr. of 250 
OF, 2 bar, saturated culirary grade steam is sufficient for 
your needs. 
Because of the highly site-specific nature of the 
technology, the quotes take some time to develop. I have 
requested quotes from lidw..,esco Corp. (Illinois, ( 312) 966
2150 contact: Chuck Tyberg) , Lancaster DistrAl Co-'1F. 
(Florida, 	 (305) 920-8100, contact:*r. Tomayo) , and Parker 
Engineering (Georgia, (404) 458-)1 l, contact: Frank Parker, 
Jr.) . Parker has been the only interestedn.r ,, u it is 
taking some time to develop the information. John wilL niss 
along any information not included here. 

Boiler (including: feed bin, firebox, boiler, and water 
treatment facility for feed water (which will include some 
amines for scale reduction)): 

150 kW operations PE) $ 170,000 
300 kW operations (PE) $ 300,000 

Truck Scale
 
The truck scales were more straight forward. Two types
 
exist, pit (requiring less equipment, but more concrete and
 
foundation work), and above ground (where water tables are a
 
problem, requiring more equipment, and less concrete and
 
foundation work) . All have a steel, as opposed to a
 
concrete deck, measuring 60' x 10'. Pits have to be about
 



5' deep. Can be run from single or three phase source and
 
all are rated up to 100 ton (US). All are electronic and do
 
not provide logging capability. None felt that special work
 
needed to be done for the marine/island environment.
 
Fairbanks Scales (Maryland, (301) 574-0650, contact: Mike
 
Linnehan) and Weightronix (Maryland, (301) 682-2800, contact
 
Frank Murphy at American Scale) both quoted:
 

Pit scale: 100 ton, including deck, electronics hook-up, and
 
readout.
 

(FS) $ 20,000 + $15,000 (concrete, 
etc.) 

(WT) $ 22,000 + $15,000 (concrete, 
etc.) 

Above ground: 100 ton, including deck, electronics, and 
read-out. 

(FS) $ 31,000 + $10,000 (concrete, 

(WT) 
etc.)
$ 28,000 + $8,000 (concrete, 
etc.) 

Diesel fired generators:
 
In this case, I have assumed that the generator will serve
 
as a back-up to the main steam plant. I have no real reason
 
to believe this, but what the heck. I have also assumed
 
that the generator will provide power at 3 phase, 220 volts,
 
which seemed to be a good industrial standard. None of the
 
units quoted include a power filter, nor is any special
 
adaptation made for the marine/island environment. All have
 
a manual start-up .itch rather than a auto-start to save a 
few thousand dollars. I also tried to stick with major 
manufacturing firms to guarantee parts and service. 
Footprints are roughly L112" x W39" x 1159". 

Penske (New Jersey, (201) 489-5800, contact: Jay O'Neil), 
and O'Brien (Pennsylvania, (215) 269-6600, contact: Bob 
Squitieri) 

Generator sets: 
150 kW (O'B) $ 25,000 
200 kW (P) $ 24,000 
300 kW (O'B) $ 30,000 - $ 32,000 
300 kW (P) $ 28,000 

Steam turbines and power generation:
 
As mentioned under boilers, the steam turbines will be part

of a cogeneration facility. The specifics are given above
 
as I have assumed them. The same organizations are quoting
 
on the turbines/generators.
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QUALITY ASSURANCE REQUIREMENTS

FOR FOODS INTENDED FOR
 

EXPORT TO THE USA
 
John J.Slavics 

John J. Slavics is with Appropriate back to processors' inadequate ments and increase their chances 
Technology International. He has ex- quality control programs. Many of getting products into US mar
tensive experience in the design and processors, it appears, rely solely kets, processors should develop
development of quality assurance on laboratory analysis of food quality assurance programs to 
systems for companies both in the lots as a means of control. The protect against spoilage and as-
U.S. and overseas. He was Quality 
Assurance Manager for the Technol- act is that only a well-func- sure that contamination of the 
ogy Commercialization Department of tioning quality assurance program food hy filthy, putrid, or decom
the Pillsbury Company and was in- that conforms to FDA (Food and posed substances cannot occur. 
volved in the development of the 
Hazard Analysis and Critical Control Protecting against these two 
Point (HACCP) system for maintain- hazards requires sanitary con
ing food safety. He has also served processors should ditions in the controlled environ
as Chief of the Quality Assurance ment called the "product zone" 
Branch, Food Safety and Quality develop quaity (the area in which cleaned ingre-
Service, U.S. Department of Agricul- I 
ture. He has taught and written on assurance programs dients, the processing techniques,
many aspects of Quality Assurance. and packaging come together to 

produce the finished product.)
Introduction The product zone must be pro-

Drug Administration) laws will en- tected against contamination from 
sure successful exportation of flying insects, and can beA number of food processing foods to the United States. achieved with the use of 'creen

companies are attracted by the ing, air curtains, insect electro
seemingly limitless North 
American Market for processed Meeting FDA Standards cutors, and periodic applications 
food, and are attempting to ex- of registered fog or spray nsec
port to the USA. They are find- FDA laws (The Federal Food. ticides applied by licensed tech
ing, however, that frequently their Drug, and Cosmetic Act) (Section nicians. Populations of these 
products are seized or em- 201) clearly prohibit the "delivery insects can also be limited by 
bargoed at US ports of entry or introduction into interstate keeping the outside of the plant
due to evidence of filth or con- commerce of any food ... that sanitary, covering garbage, and 

due oro evdenc removing trash.on-frequentlyoffilt 
tamination of the product, an is adulterated or misbranded . . ." 
event that causes a tremendous Section 402 of the Act states Plant location, too is an impor
waste of food, labor, packaging that, ".. . a food shall be tant facto isanpo 
materials, and capital. The cause deemed adulterated ... if it con- tant factor in sanitation: one 
of this contamination and failure sists in whole or in part of any should not site the plant near a 
to gain entry usually is traced filthy, putrid, or decomposed sub- feed lot, abattoir (slaughterhouse),

stance ... or if it has been sewage plant, or other operation 
prepared, packed, or held under which breeds many flying insects. 

SUSTAIN Notes Newsletter is published insanitary conditions whereby it Bird control is similarly effected, 

four times a year and is funded by the may have become contaminated and the plant and ingredients 
Agency for International Development. with filth ... " (Emphasis added.) warehouse must be screened 
the views expressed are not necessari,- completely so as to exclude any 
ly those of Project SUSTAIN or AID. In order to meet these require- vertebrate pests. Entry by crawl



ing insects and rodents is made 

more difficult if the concrete 

foundation of the plant is built 

several feet above the sur-

rounding terrain and if strict 

grounds sanitation is practiced. 

The groundline of the building

must be completely free of 

weeds and landscaping plants for 

at least 50 feet around its 

periphery. Landscaping, although

attractive, can harbor rodents and 

other pests. 


Prevention of insect contami-
nation by sanitary practices is 

less costly than spraying, and 

avoids the risk that residual pes-

ticide will be carried over into 

the final product and later cause 

it to be detained. 


Frequent clean-up of accumu-Fteqn can -uspiofgredients,amJquality
lated and spilled ingredients,reworked scrap, and products 
awaiting further processing also 
will guard against infestation and 
contamination. Also essential to
insect 	 control are frequent clean
up of spillage and leaks from
equipment and specific treatment 
with approved residual pesticides
of elevator boot pits, bins, and 
other cereal conveyors and 
containers. 

A strict rodent controlprogram, which includes patrol
and inspection, trapping, and 

baiting using only approvedmaterials, is vital to protectingfood supplies. Contamination 

from rodents is easily detectedfro rDeantlsis easi lydtcted
by FDA analysis through ultra-eniomtorpcsssa 
violet lamp examination of con-
tainers for rodent urine stains. 
United States courts have held 
that the presence of urine stains 
is evidence that the food has 
been held under insanitary condi-tions, and this is a clear viola-tions, andthi i. aucla iolpac-
tion of the Act. Such food pack
ages are seized or embargoed,
withoutwhich 	 areexception. Rodent hairs,almost microscopic,
easily detected in food, and un-
deniably characteristic of defile-

ment, also are considered "filth"by the FDA. Their presence in 

foods in any amount is evidence 
ofousviolation of the Act, The vari.bacteria and their toxins are 
considered adulterants and also 
con asiyderedadtetsd mao 
are easily detected. "hey may 

trolled storage conditions. Insects,
birds, rodents and unsanitary cr 
improper practices in the food 
plant can introduce adulterants 
into foods. 

If you, as a food processor,
would like to export to US mar-
kets, the foregoing should give 
you some idea of the standards 
for sanitation and assured good-
quality of the product that ,ie
FDA requires. It is not er,. ugh
simply to attempt to pass goods
with your own laboratory analy-
ses as the indicator of quality,
In order to guarantee that a 

safeguards for 
sanitary products 
must begin at thebgn 	 that is strictly enforcedtesaves the processor tremen

processe osses eueprocessing plant 

product meets FDA standards, 
safeguards for sanitary products 
must begin at the processing 
plant. 

It should be apparent that: 
1. Any adulterant (pests or 

their products, trash, filth, 

and contaminants frompeople) in the product zonecan enter the food. 

2. An inadequately controlled 

enter the food system throughcotmneannirbth 
environmentalontaminate an entire batch 
improper handling, and uncon of ingredients and go un-

detected during further 

environment or process s a 
violation of the Act, and, in 
addition, can allow the 
growth of microorganisms 
resulting in detectable 
adulteration, 

3. Insanitary and unhygienic 

practices by plant personnel 
can contribute to adulterationthrough shed hair, nasal 
secretions, wound exudates, 
and fecal contamination, 

4. Contamination of food can 

result from improper mainte-
nance and engineering prac-tices. For example, unpro-
tected fluorescent tubes and 
incandescent bulbs, if 
broken, could dangerously 

processing. Leaking pipes,
binding wire, wood, moisture 
condensate, and dust in the 
product zone all risk con
taminating foods during 
processing. 

5. Final testing of packaged
food products alone will 
not satisfy the requirements 
of the US Federal Food, 
Drug and Cosmetic Act. nor 
the sanitary standards of 
the Codex Alimentanus. To 
the contrary, any strategy
aimed at "certifying" solely
through a final laboratory 
examination is worse than 
useless, because it fails to 
correct dangerous and un
ethical practices at the plant 
level. 	 A clear, well-defined 

assurance program 

dous export osses due to 
contaminated products. 

Improving Quality Assurance 
with the HACCP System 

Meeting FDA stanoards by avoid
ing contamination as outlined 
above 	 can be facilitated by using
the HACCP (Hazard Analysisand Critical Control Point) System of Food Safety and Quality
Curitrol that was developed in 

19"12 by the Pillsbury Company
under contract to the FDA, andwas used as an aid to FDA in 
enforcing regulations governing
low-acid canned foods. 

The HACCP system identifies 
sensitive ingredients, establishes 
critical 	 control points (those 
process parameters thai, when 
out of control, create an un
acceptable food safety risk), anocontrols relevant human factors 

which 	 ciect product safety. FDA 
found the HACCP program particularly well suited to the 
production of low-acid and acidi
fied foods in hermetically sealed 
containers, and adopted parts of itwhich 	 assist in the inspection of 

critical 	 control points for those 
kinds of foods. Thesenow 	 principlesare contained in Title 21,
Code of Federal Regulations, 113 
and 144, and are now called 
critical factors. 

The HACCP program, therefore, 
can be applied advantageously to 



any food processing operatioq,

whether a small single-parent 

firm, a largo firm with many

plants, or a transnational com-

pany. HACCP can be applied to 

artesanal operations such as 

bakeries, dairies, restaurants, or 

to large-scale high-speed proces-

sing plants for high-risk foods 

such as low-acid hermetically

sealed foods, 


In 1980, in Geneva, the WHO
International Commission on 

Microbiological Specifications for 

Foods endorsed use of the 

HACCP system in food hygiene

(National Academy of Sciences,

1985, An Evaluation of the Role 

of Microbiological Criteria for 

Food and Food Ingredients, 

Washington, D.C.), and great em-
phasis was placed upon the 

control of contamination by 

microorganisms. Not only does
HACCP control microorganisms, 

but also other agents such as 

aflatoxins and other mycotoxins,

heavy metals, and pesticides, as 

well as ,dulterait - such as filth, 

pests and their products, and ex-

traneous materials. When HACCP 

is properly installed in a plant 


the HACCP program
can be applied 
. c b ahowing
advantageously toadva tagousl toshows 

any food processing 

operation 


quality assurance program, it is 
invaluable in generating personnel 
awareness, controlling risks, and 
affording great economies of 
operation because there is in-
creased employee morale and 
increased efficiency as the plant
becomes a model for the indus-
try. For processors already in 
operation, HACCP has an ex-
tremely rapid course for upgrad-
ing and bringing into compliance
those parts of the operation
which need immediate attention 
in a step-wise, orderly fashion, 
'rocessors can request further 
information from the US FDA,
FAO (Food and Agriculture Or-
.anizaion), WHO (World Healthrganization), or PAHO (Pan 

American Health Organization.) tives, and gives sampling
plans, test methods, attri-

When assisted by an experi- butes limitsand (specificaenced HACCP consultant, a proj- tions), and accept/reject
ect can be established in stages criteria. 
to assure a minimum of disrup
tion to processing and operations 5. In-Process Control - awith an absolute minimum of chart showing each 	 critical new capital invested. In this way, control and quality check a plant can be brought into points with attributes, limits,compliance with a minimum ex- sampling plan, and accept/
penditure of time and resources, reject criteria.The gross margin improvement
would soon offset the expense 6. Packaging Operations Conof upgrading. trol - a chart listing each 

packaging critical control
The following 11 points, consti- and quality check point

tute a model quality assurance showing attribute, limit,program which can assure com- sampling plan, and accept/
pliance with US FDA laws and reject action. includes labelregulations if diligently applied, quality control, all coding
and, therefore, assure that a requirements, and definitionfood process will meet all FDA of a "lot" for recall 
requirements for importation. purposes.
 

1. An Organizational Chart 7. Storage Requirements - a
diagram showing the place chart and instruction bookof the quality assurance for maintaining the integrity
organization in the com-	 of ingredients, packaging
pany management structure, materials, and finished
It would indicate function, products with specifications
communications, and should for warehouse layout. Cate
specify who in authority gories of stored products, 
can stop production or sequestering and disposalhold or reject products, 	 of defective goods, salvage

and repack operations, lot 
2. Process Flow Diagram -accounting, and maintea diagram for each product nance, sanitation and pest

step-by-step pro- control procedures should 
cessing ingredientoperations. It 	 also be included here.testing. 

flow of materials, and op- 8.Finished Product Evaluationerations, and identifies criti-	 - a chart showing in
ca control points and process control format, atproduct protection devices 	 tributes, limits, sampling
(magnets, sifters, metal 	 plan and accept relect 
detectors, thermometers, action levels. 
and other control devices 
and instruments.) 9. Sanitation and Personal 

Hygiene Monitonng - to
3. Analytical Methods - a protect the product, it is

file containing or identifying 	 necessary to prescribe
physical, chemical and 	 sanitation of the facility 

the 

microbiological methods of and the hygienic practices
analysis for all tests done 	 required of plant personnel.
in the plant; the name and A book contain;ng cleaning
address of contract labora- methods and schedules,
tories; and the schedule of grounds maintenance, ref
calibration of all measuring use handling, pest control
instruments used for quality 	 program, inspection sched
assurance and metering in 	 ule, and detailed hygienic
the plant. practices for employees, 

shall be maintained. 
4. Incoming Materials Control 

- a chart listing all ingre- 10. Sample Standard Forms 
dients, packaging materials, File - a file containingand regulated food addi- copies of all recorded and 



reported tests and observa-
tions should b3 sited in 
one place. 

11. Recall Plan - a booklet 
defining conditions and 
detailed procedures to be 
followed in recovering from 
commercial channels all 
non-conforming products, 
whether for public health 

or commerci'l reasons. 

This plan specifies an ex-
ecutive and staff who coor-
dinate all activities, and 
includes progress reporting
procedures.6. 

Ouestlons Concerning Quality 
Assurance may be directed to: 
Mr. John J. Slavs 
Technical Officer 
Appropriate Technology International 
1331 H Street N.W. 

Washington, D.C. 20005 

U.S.A. 
Mr. R 

Acting Director, Office of Compliance 
U.S. Food and Drug Administration 

Center for Food Safety and


AppI;ed Nutrition 

200 C Street S.W. 

Washington, D.C. 20204 

U.S.A. 

Mr. Rirhard R. Kiug
 
Director, Import Operations
 
Food and Drug Administration
 
HFC 131 Room 1218
 
5600 Fishers Lane
 
Rock ille, Maryland 20850
 
U.S.A. 

I 
Sugsted Furthr Reading Products. Depwrunent of Heea and

Human Services, Publc Healh Service,I.Codes of Federal Reu/abons of the Food and Drg Admi*abaon, 200 'C" 
United State" Street,SW,Washingon,DC 20204,USA. 
a Ti@ 7- Agriculture. Chapter 1. Wa g 00 0 S
tural Marketing Sanjm (Standards, In- 4. Laws EnfbfOcdbytheU.S. Food andD-ug
spection, -MaWetig Practice) Parts26- Adminifstratlion. US Deprtm o;Healh209.(Abbreviated. ' CFA 26-209.1 and Human Senvics. Public Health Set
b. 	 Tl. 9 - Animals and Animal Products. vice, Food and Drug Administration, 5600 
Chapter I. Animal and Plant Health Inspec. Fishers Lane, Rockville, MD 20857, USA. 
tionSeice Parts1-199. (Abbreviated, -9 Also available through the US Government 
CFR 1-199.) Printing Office (see address above). Order 
c.Title9 --Mimals and Animal Products. HHS Publication No. (FDA) 80-1051. 
Chapter II1.Food Safety and InspectionSerice. Meat and Poultry Inspection. Parts 5.The "CodxAimenttus"oft Food and 
300-399. (Abbreviated, -9 CFR 300-399.) Agrcuure Organization (FAO) of the
d.Title 21 - Food and Drugs. Chapter I. 
Food and Drug Administration PartsI. a. The *General Principles of Food1299. (Abbreviated. 21 CFR 1-1299.1 Hygiene"
 

f Ouly
The Code of Federal Regulations ispublished 6.Manual of Food Quality FAO,Control: 

in sections that must be ordered sefiarately by Rome.
 
abbreviated code. They may be obtained from a. Food control laboratory
b. Chmca analysis; ingredients contarnr
the US Government Printing Office (see

address below.) nants, techniqucs
 

c. Chemical analysis: commod ies2. 	Requirements of Laws and Regulasons d. MiobiologicaJ analysis

Enforced by the U.S. Fnod and Drug e. Food inspection

Administration, US Department of Health I. Food for export 
and Human Services, Public Health Ser
vice, Food and Drug Administration. For 7. Guidelines for the Establishment of an E
sale by the Superintendent of Documents, fective National Food Control System."
US Govemment Printing Office, Washing.- FAO, Rome. 
ton, OC 20402. Order HHS Publication No. The FAO Technical Papes are available(FDA) 85-1115. through the authorized FAO Sales Agets or 

3. 	 Importing Foods Into the United States: A directly from Distribution and Sales Section,
Summary of the Procedures The U.S. Im- FAO. Via delle Terme di Caracalla, 00100 
potter Must Folow When Handling Food Rome, Italy. 



Mini-workshop on Coconut Water and Sap Utilization 

PROCEEDINGS
 

Jointly Organized By:
 

Philippine Coconut IReearch and Development Foundation
 

And
 

Philippine Council for Agriculture and Resources
 

Research and Development
 

Manida Peninula Hotel
 
Makati, Metro Manila
 
20 September 1983
 



OPENLNG CEREMONIES 

WELCOME REMARKS 

ERNESTO 11.LOZADA 
F.xecutir Directur
 

Philippine Coconut titnearch and Development

tsimdouitni. Inc. i'CIIDFi
 

Adrmnisirator Duiiias, Dr. Gapalan, Dr. Madamba, colleagues in coconut 
research. friends: 

L-; ycar at about the an time we had a Mint-Workshop on Coconut 
liv-ProducL tItilizat on -nd Sicto-Ecuriomics lRtsewarch at PCA KRD. Tileout
put of that isork,lot had hiti n vcr usrful tolCRDF and PCARRD in ijenti. 

.MINI-WORKSIIOP ON COCONUT WATER AND SAP UTILIZATION 	 fyin and prrtizing r-.art thartl> I'-s,tinqr iprojecL, have been funded for 
II83 al fosr lor at, ,. ctnit idred for 19t.1 fitmding. Today we are 
havit, anothr MmtWr lsttt on Coconut Wathr anti Sap Utiization, which ispart of thIhI ,RiDtF y,.arh annicrsar.y telbration. This work
,ht. b auata jo liit nd.rtaki wlh tCAItIl). tir favorite co-ornsor. We 

1. To asse s the stst,-of-the-art of cocotut watrr ard sap utilization 	 felI that iitis a good snt'L. 'hiMiil-WorLhop i. a tmallstep lik tIII, 
i.T.'Vlohllon- --had. hut th's,"niall step, ,fivn dione delit-rately and ix.r.2. To identify researchable areas allni cot'lsltut water anti a) utilizatiuon 	 %!,,itilywill d Ip ilth i the v.ars t., a wigliti it tla,.ing.ii 	 tot"ltribution 

III,-'ot'sL'It I ir mort' and murei iqtitabl.-. In tit-half thcrtrio,e tron-mive 
EX PEL'CT I-:) ( UIIP 	 o I I'C l)F an.. i:rtt pilon,,r. iC M ), ,. mkvont.tlAR yti all. 

Ihailk%tIt 
1. 'tnltt "f the 'tatu if ri--irt adi .-,iet -ii -,tut water adtst i-nt 

sap utilization 

2. Lit of researchable area, or ga onf euc-iiut sat utilizatiionlns water alt 

a~l2 
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TECHNICAL PROCEEDINGS 

COCONUT WATER AND COCONUT SAP: 

SUGGESTIONS FOR RESEARCIH AND DEVELOPMENT 


WILLIAM G. PADOLINA 
Associate Professor of Chemistry and 


Deputy Executive Director 

Institutes of Blotechnology and Applied Microboloyg" 


Universlty of tht Philippines at Los Bafios 

tCulh~gv. [2guna
 

Introduction 

In 1951. the area planied it coconut was 3.1 M hicctates with a total of 
-IM 1 triceS. :28 %I of s, hicl wercl bearing. 'Tlicse trees produc'd

1 
a total if

16 1B nuts most of which w ere processedh into cotpra ('ocolnuts lTodyiv. 1983). 
'flite aove fisurts gi'.v alt indication of the amnt 11 of cocoliur %at,'rthat 

iltg-nerattil as proces>ing W'.t anli tit sol.tn. of C-ollut SI that ctuld he 
rhcrivid ts*n if (,ill%' one per cent tif tili' hlearlli3 trees ar. tappei. rhe'r, is iio 
doubt that both coconut vater ant .oiolnit ,al) can hi. oitaiiitt 21 loltll-
that 	 i ill s-onc colloomi i's-cfor these resotlres. 


If "I' asslrue it .. I., ! (If Ci- tilt satr call i it 
 ved frntt ir -h rus t.
tile total out productLion i 1951 oull I"%- yieldU Il I lt,.rs of colt-iot 
vtater. I I- . if we' a-t l , ti.hit tli, rr- ivterailil, . t.iulil ,. oiliiv,:i;t front 
the iperations 'if hliUt I tt )iiUti.itiorin '. ii proci-,s,, a total f 

in I 9S I, + lni .,ou)ld irutDo I Ito171,731.000 [lUt, l, toa v'OIlle" f o'ttonult ,.vvtir 

I 11.51!1.lMl I ir ! I 1.519 Ii) n:- i trois lfr Ill,- ivthol . r 
In Iti: olirationl., if :,.iuii-sii . l;It-. o :ti,. t. j!-1 . ' -. *', ut

u'xssii.l ''iiiiit iat'r ill.I" co-ni'rutI .! ort,-'li :. 
"h' - alI i tst hit t , iff-li nt Ini I. 1-a" .-o" ;i1 

a tree-is t.ipti'.d for Ill. 'ap. Itlt priiiit:0i1 iolii i 1 u i , I,. ii ," 1%iluopu I El 
[lut lau-an 'i.ll iiir,, -t.1 if Iho traihu-o f ,hu.s 5 t adsr 1a i.: t i .iov,rr. 
lprodult .r fs,-, iu,, .saiulN ii . itsla sit)ls- tijl it, ljI7I. ; %I Tris et. 
Laip.il , yield 112 M I -,f ul. tr an ;.I it-it f 2:,l Ii.- %iir. "l',ii a tll. 
sir1ais, 1p t,,-ior 0 ;5 ! :ru, -iv -,r 22;7.25 ,tr.'ti it liii. l1 1)l.o 
could I alItli'at,. a Iif n' I0M !:- r, y-ar it" 1'if I 'trotg tIt1cs I DI. 

tIr-' Iapp'. hi th ,ifi(:ilW 
I 
, I Iuh. isr. , I,;lI inIn190. I" l I I ' t 1.7 

illrs of ciio t a , -.re i' ti.ts.ot)tl, I lilt,, hItsrl of Ih=Ilisra,,r.ihil137'; It Ia no i hy 2S i:, 1i!!, r ,. hurthl h,rtiir,'.IrIi-ri -ti r,.,pirtt hat ,hi i c I 
lirtihli-is -so! i ' n or, :niin-. th.in o.pturla ,ur 1ili- i('.rdtvi. 116 , Itl-
*i-u-ar tiat !tle i~rttr -if i-ut i nliit itiliititi thaIit il 11till 
make- Ii o , ill'- , -,.- I i , tra proitl tu1,Ill, i -11[.11t l[, tiI l1, 'Iill;,.Thus. o toll, i

proI'-intisal)saa vanl II Ii'nlnh -arthlt.rod~t a ju in;.iry irt,,,ut I. in t Onzralt to 'loiitiotal %,a: vs h,ch- vr 

-
Nature and Cooililiiton i Cocout' % ,r 

'oi ititlit -Itit r slht it iL- Il. hlliti,l ill i,.ttnl, .ilstiti . 211l . if 
tii.- stlilout ild lihe t.i .." .tiutuos stic Ilt tutlli-i trut ' it 

riot safrt-s irt(,tt 133 fill! t I I),- I('.ts2aii Idi,.rfl tlls oultiotos .2 1 I] our 

for the Tagnanan (tall) populations (Santus. et al., 1981). However, Oe usual 
value of recoveralble coconut water from each nut is 0.3 1 (Sison, 1977). 

The composition of coconut water is given in Table 1. With total solids 
content of 1.71% and total sugars of 2.76%, coconut water is a relatively dilute 

system. The sagar content gradually increases as the nut matures with the 
maximum being realhed at nie months (Anzaldo, 1973). In young coconuts, 
glucose and fructose are the main sugar fractions while sucrose predominates 
in the mature nut, INathanael, 1952; Eiseman, 195-1). Aside from the sugars, 
coconut water contains inorganic ions, mostly potassium, amino acids, vita
mns, and growth hormones. It [as a pHl of 5.6 and a specific gravity of 1.02. 

Table 1. Compo.ition of coconut water 

CONS'IT'UENI 	 PERCENTAGE 

Tutal Sohds 4.71 
"a ,Sugar 2.56 
.". 0.46 
i)t 0.74 
Protrin 0.55 
tloild,. 0.17 

'S-,rc: Son 1977 

Nature .nid troitrpoiill of Cconut S p 

(',i,ii ,i. ali is a s et. 5,t, r vlti', tranislucent liquii that exudes from 
ItIihou. .( rll . i. f tl', ocoiti-at IFirnanidez. 1978). Ten spadices :ire produced 

v.t. (,ar .uid i.A't spaiLIx Ill! produce tal for two months Gibbhs, 1911). 
'Ii ire .s i teile' yl'J of tile sap depending on the spadix, the palm.'.:r:.itiin 

bIlttue of tapjl;ng and the teason (Fernatdez, 1978). But the reasonable 
Ciitur. for the yrlid eens to he the uric suppli.d iy Gibbs (1911) after 
tudhtiit -, 57s 5 tree, it Quezon Province - 0.65 I;trt /day. 

oiiimpl.tlttn of roconut sap is given in Table 2. It is more con
'ntrat-d tltan otlonlut water with total solids of 17.5"7 and a sucrose content 

1; "f is sut rose cottent is comparable to that of sugar cane juice, and 
thi' utalia .aps of tipa (Nipa fraicorts, Wurmb.), tri (Croypha clara Roxb) 

Table 2. Composition of coconut sap 

. .... . -,-.. 
CONSTITIeNT PEIRCENTAGE 

Solid, 17.5 
Acidty trace 

.~h 	 0.40
Suro..se. 16.5 

lose. 	 Sugar tr-er 
Nitrogenous Compound 0.60 

SolurcesGibbs. 1911 

http:Suro..se


and kaong (Arcnga saccharifera Labill) (Gi!)bs, 1911). Coconut -ap fermenis 
rapidly as the sinrose is converted to glucose ai;d frtictos, by titeenzyme 
invterttise and subsequently ermented into alcohol )Glihirs, 1911 ). The specfic 
gravityof the sap is 1.07 (Gibbs, 1911) and the Itll 4 fresh Eap ranges from 
6.2- 6.7 (Fernandez, 1978). 

An injuriouseffect of tipping has been notetd among the Laiguna-type
coconuts (Soliven, 1929) where the weight of tile oil prer nut and the p-r-
centage of oil, dry basis, progressively decreased in the -yearsafter tapping is 
stopped Lut the effect is temporary iSolhven, 1929). Furthermore, as men-
tioned earlier, the yield of copra is forfeited when a -onut tree is tapped 
for its sap. 

Current Use of Coconut Water and Coconut Sap 

At preweit,most of the coconut "ah-r froi copra psroduction and disic-
cat-d cs:_onutfactories Lsdumrpaed into tie rit-r, or tht,. owever, vsinegar
and tiarade coco are l.roshucts tht ix. currentlymanufat.itred from sugar.
fortified coconut water. There are no atail.thl- fnirrcsi t thie ) ure of coco-c 
nut water Iresetntly used fur th- vii,,r;isi. . resi-irsIla .raioins- rse 
coconut Aat-,. pure .id dit i-oesu t , tsO,*n rar ,tr it for ,slturt 
and a;ssubstrate for ri-rouial Sri st). 

On the othe. hand. c-o.nut ,Ip is tirre-ntli; -,d !it flit-mtiu facture -t 

bev,'ra-es - tuna rth laintiotg. 1l1 1l71. 4 M itr-,.ser. tappjied fsr 
this 


purpose. 


Du cciiiis for hlesearch an,) ties lotinsrt 

%t- must cionttiut- to i-splt tis,-,- ot ,-s an -"ollut :aput i 

for rt Ail. Isi ,s-r. th- If s, N"sislsh
w,.ith adi.-tit i(4 it.. ti".tll 11 ,,.Inut
 
.l6o explorte h ith -itiut wsatir andtis--s" it -i su' srat- fFir
stit .; .Al pisro-sth~is:<Li; saltuisi tsr,,tilct sl~tilistt~.5 liir "-vi'so-- irId slrcaiini- .ic:sd. 

lit-re is cnttit. srihof P tht'ir, -,,si-i-tt Ins't.:. ftir 

Cocoinut %ur~r 

Ther re liars-Ti sisritit iS -t- ti-si .sssa ti:"utslrjItaIlu 
(If r,-asisrut sair.Si-n :i-sj Itrtit-r s--l, siratir-,- h-rut somec-are-
ready fsr theplot )l.iiiiti.,, 

-"
. ',- j,'2fi r t-lit " i . . 2 !"' .i tsr" ,i~tntrissit 

.;r, - l : -i-~ r,' .s Ists1, ..ssiss i.' ,Isi-itis titt csl t,-r ri..r - 5(i la ' 2 ~sis STro :i i '-.[ I- iii-r 
7.:i. i L: ii, I!,s,5 I r -It, ri,-'r,I". 


8 
i;s': .- :'r li,tr. j! -1 I t it" la al is- r , i,ri 

i-i t h. I, ill . -- a--ins r - , t-Is-,,I: ,r , .-,.,- ,1t:,,It 
turn rI~. s.;ss -. ll r hulit 'i lil in -t ,-ind 


l~li.riihsit l nsi -- tl
t b ; li4i r :i III~ 1ts.-l -. ushI iti.iil :5i 

19731 Il 1

T , 
it.
u - I siosi n ! ts r ., i il, Ilius rs-pl.|'nic .ii.i,

-hiuHl I- i hd furth.r,ip-rally -I ti,.I oii ir,u i - riI ii [I,,itb, iu 

pnlnis . t.aitih, ahs- -ci;. 
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Dixtran Production. Patent No. 8189 has been issued to Dr. Benjamin
G. Nolasso and his co-wrkers for the production of gum-dextran using sugar 
forified coconut water and a locally isolated strain of Leuconostoc mescn
teroides. This project was pilotedin a desiccated coconut factory but could
 
not progress due to minor technical 
problems. The Philippines is importing 
a lot of gums for textiles,foods, adhesives, lacquers, etc. 

Culture Medium for Microorganisms and Plant Tissues. Coconut water 
has bteen found to be effective in plant tissue cultures because of the presence 
of grosth factors. lecently work has been done at ULB where coconut water 
proed suitable formnmmaian tissue culture. The mass production of nitro
gen-fotimir
thlzohinal inoculants using coconut water is now being studied at 

BIO ECIt-):PlLBi.Initial results show that coconut water (pure) is a better 
medium for growth than the traditional imported media.
Cocontut Water as Ferili'er.There have 
 been attempts to use coconut 
ssat,-r as fertilizerbut the grow.t factors seem to complicate'the study. This 
n e,-k further itivestiation. 

Conricentrationi of Coconut Water. Coconut water is a dilute substrate 
.ilirs ins;ls-) conentrated for jther uses. E.J.del Rosario and -co-workers 
it I'ILI t ns,- sin tirs-stmn results that show coconut water could lie 
t9' titat-dsi uig slrBs osmosi. Ioth protein and sugar levels increased 

nistly Aiter hyvrfot~rat:or. 
fisa frtinlc ocorstulWlter. A projectis now beingdeveloped involving 

III1H.C Energy Rlesearch and l)evelopment Center and UP Collegel NIS. 

l 
f:s-orite fsissas water a rlatively short retention 

A In-:--r--ult, from BIOTEClH iridiscte that it is possible to 
troim hilutitd cicristnt with 

time. 

tsIit' it .ap 

t.it" 'r. .t .''tl )is5,' ' , dtht'i: t e Ztud:-s by GiLlis and W.L. Feriiarsst, .zhls Iris-t Pt'tt,-) atf i-tlasic iiifisrritato spc-tally sin the micri,
,
lsity ,It-ntaino:isosot .iiLds. alalaiaio-g producton must ie explored,t rt-sa 

foir5-X isirt sitl isis-s. l.irisassog has on sevteri Occasions en compared to 
isiska 

.%I'l,,,tns- lt-i,,rage tPrttuctoti Ci-otrut san is good material forrAkira I !.!-ths lIas It 'ouitarslil N.4niifast.- amounts of proteins. sugars,
sI 'ttartt. it-shiioitnstt ,.. f a utrtlcuo ,.eerage must be explored. 

F-l! .5l,ohl 09aS3o caliu!atd tist Itigi coconutI .53 I has under 
. , I,1 1.3S I tr-,d.sv alcil6 Il1cat i, derivs-i per month that.1,l t-ri-,uar

" 


is ll .i, tile ,.-it- t sit ouo riutoilfrom a 20 nit frait hunch. lu-,evr. 
Is- u-v -a r st-i-lholr ruoay rot lie feasible in areas-oti ii ;i ctiiiii 
-- .iss iI s rJ-sdsU-s-dbti-ause ot i high prici- that beverage " 


tss
i li iiii .ill s-itr cais i, usedit ) asuO:nent th, molasses-has-d 
r 'ssr IiIf al ! I to teatitile rational ar-get f 18A, liters of 

ir-iluti- ,tirshsl hy lwq-- ti-r a 203 hleind ivithzasoline. fillsrequ-es a daily 
output if1 ',1litirs eth.silhd. 

I.inc.-Tert t.al6 

1l,1111itii rta.r .iii)n c-Loiut sap sr- re.lnewable 'ubtrates which 



are produced in adequate volumes to se-ve a, carbon sources for the production COCONUT WATER BEVERAGE 
of fuels, drugs and chemicals using efficient biotechnological processes. The 
loilowing(in addition to those previously stated) may be considered for the Rirardo It. del iosario and Critina .Malijan 
long-term use ci both substrates: a) Antibiotics - penicillin and derivatives, htstituteofFod Scienc and Technoloff 
b) Enzymes - amylase-s, glycoamylases; c) Organic Acids - citric acid, lactic U.P. at LosBaus 
acid; d) Solvents - glacial acetic acid. acetore, butoul e lMicrobia! Poly- CoUece, Lgssa 
saccharide - dextrans. xanthran-: f) Amino Acids - lysine: and g) Other 
Pharmaceuticals - steroids. Abstract 

We may concentrate on luw-volume - high v;zutd protluts in order to 
reduce capital costs. A study on the development of beserage from coconut water was under. 

taken involving nuts of different maturities. 
Summary Results :howed tha. the use of cersui: additives could transform the water 

from ma!ure nuts close to those of the voua nuts. The coconut water could be 
A draft program for the utilization of coconut sap and coconut water bottled and proc-sed to give a stable product. The addition of pulp is feasib!e 

has been presented. There is no doubt that under the present circuinstances. in youig coconut water or formulated water from mature coconut which 
pr.cr.ty attention must be given to coconut water because it is currently beint' cculd b. prrwe-sed into a stable product. 
produced in volumes which can cause serious problems if not disposed of 
p.operly. 
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Supplies and materials cost 13.9.IV7 of thetotal expenses. Bamlvu cirois. PRODUCTION OF FUEL ALCOHOL FROM COCONUT SAPtoted 99.867. Rental on coconut palm %%-s .47i of total exp,nse: (1978). 
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PLENARY SESSION 8. Biogas
 

WORKSHOP OUTPUT
 
- optimization of process
 

Two workshop sessions were organized: the Coconut Water workshop 
 9. F 
chaired by Dr. Priscilla C. Sanchez of the Univtrsity of the Philippines Lt Los 
Balios and the Coconut Sop workshop chaired by Dr. William G. Padolina, also
of the University .sf the Philippines at Los Bafus. Each group identified the a. selection of plants that would favorably respond to coconut water
high priority researchable areas along the flehl of coconut water and sap utili- b. dosage determination 
zation that wouldt serve as bases in developing and packaging programs along 
these fields. 10. Intravenous fluid 

Research Areas 	 - impleri.eitation plan 

A. 	 Coconut Water Utilleation B. Coconut Sap Utilization 
.Stol,. Protein Develop efficient tecinclogy for collecting sapcell 	 1. 

a. 	 coit niiolatioei and optimization of lrot-es 2. 	 Products 
b. 	verify technology in reducing nucleit acid 
C. 	 dissmitiatlon of .elected suitable strains 
d. 	generation of food and feed products a. 	 lam paogmicr~l~(>lolt~l It~dinl t~llraton 	 Impros'e alcohol- production ,.. 	 niicrobiological iie-diumn genecration
f. 	 teinology geincratoen ofnuc-ic acidiInutilization 
 b. 	 vinegar 

-- profit maximization 
2. 	 Coconut Aate I,.ra.,. (young and 0i.1 ur, nts c. 	 non-alcohulic drinks 

d. 	 substrate 
-	 pilotnig I es.isi., l)eter.SI. tod:. 5 

3. 	 Soc!'o-ecunoic tudy
3. 	 Antiioti ,s 

a. 	 copra dioplactument-	 teclhol.,, y . ,,r:ttii fr,in rett-suipplenivihtd coconut Ib. 	 haselune data oi marketing of lambanog
watlr 
 c. social issus towards improvement of technology
 

-1. lPhairinaUi:h. ,! .:,j ,t1;vr ,o- diur,-lt., ainino ti'. vitanins)
 

:.-r.itsi .. piia. 	 icsi .hl e.Ilroith i.ntur, 
b l,.'ul~ 	. n .,I,f~lr'f ,r ltul dl
 

euer>,, ii}),5. 	 lIt 1ice..to e'¢)eiHUis.uer ,tlt'.trt 

a. (1. reireC iri> i.. of ii:ii.aiioi 

b. 	 cOt ilniia.:al ion atid oimiiiatioln of plroce--s 

G. 	V'tnegar 

nieroveni.:i of fernit-niatuon technology (shorzenilasten) 

7. 	 Naia du toco
 

- verification of stability ef mother liquor
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Alcoholic Beverages
 
from Coconut Sap
 

I know of three alcoholic beverages 
prepared from coconut sap: namely, 
tuba (coconut sap to which is added 
powdered tanbark of Ceriops tagal 
(Perr). C. B. Robinson), bahalina (an 
aged tuba), and lambanog (an alcohol 
distillate from fermented coconut sap). 
The tuba and lambanog industry in-
volves a rural-based food fermentation 
process. 

Coconut sap is obtained from un-
opened spadix or inflorescence of the 
coconut palm (Cocos nucifa Linn.). 
The spadix is gradually bent downward 
and later cut open at the distal end. 
The cut is kept open by daily morning 
and afternoon trimming to encourage 
continuous flow of the sap. The num-
ber of spadices on any one palm seldom 
exceeds three. Each spadix will produce 
sap for about 2 months. Ten spadices 
are produced yearly, 

The sap yield varies from day to day, 
season to season, palm to palm and 
spadix to spadix. The highest yield 
occurs in August and the lowest in 
April. The average sap yield per spadix 
was 49.5 liters (1)with a range of 17 
to 68.8 1 for tall palm, and 8.5 I with 
a range of 0.01 to 15.4 I for the dwarf 
type. A single tall palm could be ex-pected to produce adaily yield of about 

0.9 1 of sap. An annual yield for tall 
palm was reported at 370.5 and 4001 in 
Iloilo and Quezon, respectively. 

The sap gatherer can handle daily 
30-40 palms in tuba collection or 100 
palms in lambanog sap collection. 

William L. Femandez2 

The freshly exuded sap (unfermen. 
ted) is sweet, oyster white and trans-
lucent. Its pHlranges from 6.2 to 7.2 
and averages 6.7. Its chemical analyses 
are shown in Tables I to 3. The nut-
rients it conftains are readily utilized by 
different microorganisms, 

The theoretical yield of ethyl alcohol 
from the sugars in the sap iscomputed 
first by converting its sucrose content 
to reducing sugars by multiplying 
with the factor 1.0526. The total re-
ducing sugars are then multiplied by 
0.511, the conversion factor of re-
dacing sugars to ethyl alcohol by 
weight. The alcohol by weight is 
changed to volume by dividing it with 
the factor 0.79389, the specific gravity 
of ethyl alcohol. With the total sugars 
in Table 1,the theoretical yield of ethyl 
alcohol will be 11.4% volume. 

On Tuba (Coconut Wine) 
Tuba is coconut palm wine. The ad-

dition of a pinch of powdered tanbark 
of Ceriops tgal (Perr.) C.B. Robinson 
(locally called tungog in Visayan) to 
the sap resuits in a product that is 
colored terra cotta to feuville morte and 
is a.ringent in taste. The tuba, collect-

LI Read inthe AMlniwor*kzop on Coconut 
Water and Sap Utilization sponsored by 
PCDRF and PCARRD on September 20, 
1983, in Makat, Metro Manila. 

2/ PCRDF Professor of Microbiology 
and Chairman, Department of Life Sciences,College of Arts and Sciences, Uniyersity of 
the Phippinesat Los Bao College, Laguna, 
3720, Phlippine s. 

ed once aday and sieved through guinit, 
isdrank without further treatment. 

The % efficiency of alcohol conver
sion ranged from 48.2 to 88.6 with an 
average of 66.7 (Table 4). This low 
average % efficiency is due mainly to 
different microorganisms. It is possible 
to raise the average from 66.7 to 88.6 as. 
one sample had shown inTable 4. 

The average microbial plate counts of 
freshly gathered tuba are shown in 
Fable 5. The total counts were made 
on tryptone glucose yeast extract agar 
(TGYA). Yeasts were present ingreater 
number as shown in tryptone glucose 
yeast extract rose bengal streptomycin 
agar (TGYRBSA) than bacteria grown 
in tryptone glucose yeast extract brom
cresol green actidioneagar(TGYBGAA). 
No fungi were observed. 

The yeasts in tuba were identified 
as: Saccharom,ces cerevisiae making up 
22.7 to 46.9%, S. chevalieri, 53.1 to 
71.2%, and an unknown, 3.1 to 6.1%. 
A taxonomic study on yeasts identified 
39 genera and 349 species. 

The acetic acid bacteria were identi
fied asAcerobacteraceti subsp.xylinum 
A. peroxydans and Gluconobacter oxy. 
dans (the predominating species). 

Among the lactic acid bacteria pre.Amnthlaiccdbceiap. 
sent in tuba and lambanog sap were: 
Laclobacilus hilgardii (the predomina. 
ting species), L. fermentum and Leuco
nostoc mesenteroidex 

No bacterial isolates from tuba and 
lambanog sap produced more than 1.59% 
alcohol by weight or 2.52% by volume 
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in 72 hr fermentation. Table 1. Chemical analyses of the coconut sap and tabad (Gibbs and 
With these different kinds of yeasts 

and bacteria in tuba in varying pro
portions, the fermentation products 
will also vary and so a standardized 
tuba could not be expected if left 
alone to Nature. In addition to the 
variable alcohol yield, analysis of thefreshly gathered tuba showed a ag/t00
ml basis: 

total titratable acidity of 257 
totltitle acidity
a etiof 27 

volatileacidity (asacetic)of 21 
lactic acid of 1600 
taevo-ralic acid of 178 
citric acid (anhydrousand 16 
glycerol of 903 

Where do these microorganisms come 
from? Initially and continuously. they 

come into the shod (receptacle for col-
lecting tie sap) by wind, rain, insects, 
tungog and the tuba gatherer: and the 
residual build-up of microorganisms in 
the sahod used continuously. 

One can really imagine the large 
number of microorganisms that will 
come in contact, with the dripping sap 
and cause the sap to ferment rapidly, 
whether it be alcoholic, acetic or lactic 
fermentation. 

These high counts from the sahod 
(Table 6) served as inocula to the fresh
ly exuded sap, and tile collection of 
the sap is oil a 24 htr basis. 

Powdered tanbark or tungog. 
The powdered tanbark of Ceriops 

turns the oyster white and translucent 
sap reddish brown or brownish pink, 
adds its astiingent taste characteristic 
of tuba, and increases the fermentation 
rate and alcohol yield. An anaogous 
practice in beer making is tie use of 
fops. 


Fungi were present in tungog but 
none was recovered from tuba and 
sahod. 

The addition of Ceriops tagal and 
Rhizophora mucronata Lam. at 0.5 
to 3.0% to coconut sap increased the 
fermentation rate and alcohol yield 
over that without tungog in 24 and 48 
hr fermentation. Rhizophora serves as 
a substitute for Ceriop& The tanbark 
contains polyphenols or tannins which 
inhibit bacteria but not the yeasts. 

Tannic acid at 0.01 to 0.05% yielded 
the largest amount of alcohol but at 

Fandialan).
 

Coconut sa Tabad 
Freshly 

Preserved gathered Wash 
(G) (F) (G) (F) (F) (F)
 
(G) (F) ( (F ( (F)Samples analyzed - 33 - 33 24 24 

Total solids (%w/w) 17.5 17.9 3.7 8.7 4.4 5.7Sucrose (%w/w) 16.5 16.6 0.3 0.6 0 0 
Reducing sugars(%w/w) trace 0.3 2.0 5.7 1.2 1.4
 
Nitrogen-free extract
 

other than sugar
(%w/w) - 0.5 - 1.9 2.7 3.6 

Crude protein
(%w/w) 0.6 0.2 - 0.2 0.2 0.3
 

Ash (%w/w) 0.4 0.3 0.4 0.3 0.3 0.4
 
Fat - 0 - 0 0 0
 
pH - 6.4 - 3.6 3.4 3.4 

Titratable acidity 
(%w/w) trace 0.09 0.7 0.88 1.4 1.7
 

Specific gravity 1.070 1.070 1.010 1.019 0.996 1.019
 
Alcohol I%w/w) - 0 6.0 5.2 6.8 0.4
 

Table 2. Amino acids content (grams/100g)of freshly gathered coconut sap 
and tuba as compared with sake (Kozaki). 

Amino aids Sap Tuba Sake
 
Tryptophan 1.27 - 0.00
 
Lysine 0.30 0.12 0.01
 
Histidine 1.19 - 0.01
 
Arginine 0.35 - 0.02
 
Aspartic acid 11.22 0.05 0.02 
Threonine 15.36 0.05 0.01 
Serine 8.24 0.04 0.01 
Glutamic acid 34.20 0.57 0.03 
Proline 3.52 trace 0.01 
Glycine 0.47 0.04 0.01 
Alanine 2.56 0.24 0.02 
Cystine - - 0.00 

Valine 2.11 trace 0.01
 
Methionine trace trace 0.00
 
Isoleucine 0.38 trace 0.01
 
Leucine 0.48 trace 0.01
 
Tyrosine 0.31 0.02
 
Phenylalanine 0.78 0.01
 

0.5% decreased alcohol yield, sap, thus, reducing the volume of 
Coir dust was tried as a source of tuba. 

tannin. The 0.5% coir dust appeared Oenologists recommend the addition 
to be optimal. The problem with of tannins to inhibit the growth of un
dry coir dust was that it absorbed the desirable yeasts and bacteria. Excessive 
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tannin concentrations, however, are in. 
hibitory to desirable yeasts. 

Tuba is a wine that is not aged be-
fore consumption. Regular tuba drink-
ers prefer the bahal, which isat least a 
day old tuba. The bahal does not have 
the sweetish tinge present in freshly 
gathered tuba. Their preference is justi-
fled by the fact that tile highest alcohol 
content occurs in a one day old tuba or 
bahal. 

In a one week storage study on tuba, 
the average alcohol content increased in 
one day storage at 27oC and ambient 
room temperature and in three days 
storage at 170Cand 370 C; and decrease!d 
thereafter. Bahal, therefore, has a higher 
alcohol content than the freshly gather. 
ed tuba. 

On Bahalina (Coconut Wine) 
Bahalina is aged coconut wine. The 

freshly gathered tuba is allowed to stand 
for one day. The tuba is siphoned to 
another container (preferably glass) 
leaving behind the sediment. The con-
tainer is filled to the top and stopped 
tightly. Two days later, the tuba is again 
siphoned to a clean, clear glass con-
tainer, leaving behind the sediment. [his 
procedure of transfer of two days 
interval is done four times. Precaution 
should be taken that the container is 
filled to thz top and stoppered tightly. 

When the tuba appears to be very 
clear, it is again transferred to another 
container and buried in the ground. The 
duration of storage may last from seven 
weeks to one year. The longer the stor-
age the better is die quality of the 
Babalina. Because of the demand for 
bahalina, the storage of bahalina is 
shortened to one week. 

On Lambanog (Coconut Brandy) 
more

The problems on lambanog are 

on the sap collection and fermentation 
than on distillation. With the simple 
distillation used by the lambanog dis
tiller, the slop waste showed: 

%alcohol by volume 

1. in 24 samples 
range 
0.3-0.5 

average 
0.4 

2. in 31 samples 0.3-0.9 0.6 

Table 3. Vitamin content of freshly gathered coconut sap and tuba 
(Kozaki). 

Sap Tuba 
Vitamin ug/dI ug/dI 
Thiamine 77.0 23.3 
Riboflavin 12.2 28.5 
Pyridoxine 38.4 8.9 
Pyridoxal 38.4 8.9 
Pantothenic acid 5.2 47.0 
Nicotinic acid 40.6 248.0 
PA B A 47.1 134.8 
Biotin 0.17 0.16 
Folic Acid 0.24 0.65 
Inositol 127.7* 5.6 
Choline 9.0 0.93 
Vitamin B1 2  trace trace 

The % efficiency of alcohol con- lower in total conts than tuba (Table 
version in lambanog sap ranged from 5). 
37.7-77.2 with 40.1 average. This is File microorganisms involved in the 
much lower than tuba which showed fermentation were yeasts and bacteria. 
a range o 48.2 - 88.to and an average of Sap from three localities differed in 
t0.770 (Table 4). yeast ecology. The yeast flora in freshly 

Microbial plate counts of freiily gathered sap were: 
gathered lambanog sap were relatively 

Range Total 
7 

Saccaliromyces cerevisiae 20.0-34.2 29.5 
S. chevalieri 21.8-46.5 37.9 
S. rosei 0 - 8.1 2.0 
S. capensis 0 -13.6 6.4 
Candida diddensi 0 -12.7 4.9 
C. langeronii 1.6-12.7 5.6 
C. mogi 0 - 8.2 2.6 
C. rhagii 2.2-16.4 6.3 
Torulopsis colliculosa 1.1- 6.4 3.3 
Unknown 1.0- 1.8 1.5 
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Table 4. The pH and alcohol content by volume of freshly gathered tub3 
and lam banog mp, 

On Tuba 
Alcohol content 

Thesis Year Number of pH %by volume 
Advises Cotnpleted samples range ase. range ave. 

4 1974 4 4.64.8 4.7 6.6-8.0 7.3 
2 1975 10 4.0-5.0 4.6 5.5-10.1 7.6 
2 1976 10 4.4-5.0 4.6 5.8-9.3 7.8 
1 1982 I 3.5 7.1 

Ave of 25 samples 7.6 

%.Efficientc of alcohol conversion: range, 48.2-88.6: ave. 66-7 

On Lambanog Satp 

4 1974 4 3.6-3.8 3.8 7.3-8.8 7.9 
2 1975 10 3.0-5.0 4.1 5.4-.7 6.0 
2 1976 10 3.64.0 3.8 4.3-6.6 5.7 
1 1978 33 3.5-3.7 3.6 4.4-6.1 5.2 
1 1982 1 3.5 6.8 

Ave of 58 samples 5.6 

,Efficiency of alcohol conversion: range, 37.7-77.2; ave. 49.1 

lie haLjter!a Isre tlie ,aiie ts it lygathered lambanog mip showed 4.5 
tuba. ihes doLi t produce alcohol times titratalie .icidtiv 
hiher than 2.-' hi su iiume volatile icidits. 13 tithes 

li iddition to the alcohio. the iresh- and 2'.tines t irtatic acid 

3.1 times 
Lictic cILd 

A 

,
 

oftuba. 
The sources of inicroorganisns in 

lambanog sap are 1he same as in tuba 
except for tungog, which is not added 
to the former. The residual inocula of 
microoreanisins in tile former are much 
hither than tilelatter (Table oi . 

The tuba sahod is cleaned with a 
abanboo brush after pouring out tile 

tuba. IlII lambanog sap collection, the 
,ip in the sahod is then returned to the 
spadi\. Fhis J.liows iore inicroorgan 

than that iss to renain in the latter sahod. Tile 

ruable 5.\ere moicrobLial plate counts of freshly gathered tuba and 
lambanog sap grosn on TGYA (tryptone glucose yeast extract agar). 
TGYRBSA Itryptone glucose yeast extract rose bengal streptomycin 
and TGYIB(;AA tryptone glucose yeast extract bromcresol green actidioneag r)
agarl. 

On Tuba IX 103 per mll 

Culture Media 

Trial TGYA TGYRBSA TGYBGAA 
4 48,290 - -

10 29,320 15,000 146.76 
10 7,094 1.090 162.00 

On Lambanog Sap (X 103 per ml) 

4 2,706 - 
10 15,951 12,606 75.55 
10 2,229 2,631 292.00 

Cdtilci ill the sahod ranvedit) tortiter 
froi0].0ll to (.055 g nil of rinse water 
5nd in tilelatter sahod. 0.-2 to 0.25 

lie p1lof tileritise water front 
tuba sahod riuged toii 4.5 to 4.8 and 
iubai" qsasahodhod, to.5 -1.1. .33.5 to lowerFile lod 
pllinthe latter does not favor desirable 

%east growth. 
hi a one week storage study on 

Lambanog sap. the average alcohol 
content at 17C. 27)(7C 370 C and am
hient rooin temperature PAR F)increased 
on the first day of storage and decreased 
rapidly at 27oC and .,\RT but gradually 
at 1711C and 370 C. III one samiple stored 
at 270C. no alcohol was recovered on 
the seventh day storage. 

Selection of High Alcohol Producing 

Yeasts 
Yeasts were isolated frot tuba and 

lambanog sap and tested for alcohol 
production iii comparison with known 

yeast cultures. Fileinoctlum rate was 
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one percent and thi. fermentation time 
was 50 hr at ambient room temperature 
(ART). The result showed the follow. 
ing: 

In another study using sterilized sap 
and inoculated with 1%yeasts and fer
mented for 48 hr at ART, the result 
was: 

% alcohol 
Yeasts by volume 

Saccharomyces cerevisiae 
NRRL Y-134 

S. bayanus 
Tuba isolate 
S.cerevisiae (Baker's 2) 
S.sake Kykai N. 7 
S.cerevisiae E 
S.cerevisiae F 
S.cerevisiae (Baker's 1) 
S.ceevisiae C 
S.carlsbergensis 
S.cerevisiae TUA No. 6215 
Schizosaccharomyces pombe 
Saccharomyces formosensis 

9.77 
9.02 
8.94 
8.78 
8.70 
8.60 
8.14 
7.43 
7.19 
6.33 
5.66 
5.10 
1.41 

One thing though that has to be 
mentioned here is that the taste and 
aroma have not been considered in these 
studies, 

In the testing of bacterial isolates 
from tuba and lambanog sap for alco-
hol production, Zymomonas mobilhs 
was included. This bacterium was not 
found in tuba or lambanog sap but it 
produced 6.55% by weight or 8.23% 
alcohol by volume in sterilized coconut 
sap in 72 hr fermentation, 

A study was conducted wherein new 
sahods inoculated with 50, 100, and 
200 nil of yeasts, used tuba sahods. and 
used lambanog sap sahods were used in 

96 COCONUTS TODAY/April 27, 1984 

Yeasts 
Tuba and sap isolates 
S.cerevisiae (Baker's) 
S.cerevisiae distillery 
S.cerevisiae Champagne 
S.carlsbergensis 
C.utilis BNIA 
C.utilis var thermophila
C.utilis 

Sterilized Sterilized sap 
sap with tungog 

4.46-7.97 4.71-8.04 
7.67 7.12 
7.20 7.30 
5.59 4.11 
2.43 6.20 
1.89 2.63 
1.66 0.86 
1.50 1.83 

Table 6. Average microbial plate count of sahod wherein 100 ml rinse
 

water was used per sahod. No fungi were observed.
 

In Tuba sahod (X 103 per ml)
 
Culture Media 

Trials TGYA TGYRBSA TGYBGAA pH 

10 
10 

6,301 
97,320 

4,329 
14,203 

190 
340 

4.75 
4.50 

In Lambanog sap sahod (X 103 per ml) 

10 119,875 86,450 841 4.10 
10 65,533 67,400 62,198 3.50 

Table 7. Average microbial plate count on tungog. Generally 16 gare 
added to one liter of tuba. 

On tungog (X 103 per gram) 

Trials TGYA 

9 20 
10 1513 
10 589 

collecting the sap. Ranked from the 
highest to the lowest alcohol content 
was the 200 ml inoculum, followed by 
100 ml inoculum, 50 ml inoculum, 
tuba sahod, and lambanog sap sahod. 

A set-up was made to imtate the 
flow of sap from the spadix. 

The Business of the Lambanog 
Industry 

Labor constituted the bigge tem of 
expense, 69.77% of the total operating 

Culture Media 

TGYRBSA TGYBGAA 

10 8 
828 137 
102 46 

expenses. Tapping accounted for 
81.16% of the libor expenses or 
56.02% of tie total operating expenses. 
Distillation was tagged at 11.29% of 
the labor expenses or 7.88% of the total 
operating expenses. 

Supplies and materials cost 13.94% 
of the total expenses. Bamboo consti
tuted 99.86%. Rental on coconut palm 
was 5.47% of total expenses ( 1979). 

A study was made on the "Bottling 
and Marketing of ambanog (Coconut 
Brandy)" in 1979. 

http:4.71-8.04
http:4.46-7.97
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COCONUT WOOD
 
Processing and Use 

INTRODUCTION 

Coconut Wood - Processing and Use is an in-
troduction to methods currently in use for the utiliza-
tion of coconut stems for vood products and fuel. 

The stems of the coconut trees become available 
for use when the tree ceases to yield coconuts as a 
result of old age, disease or hurricane damage. 

Coconut Wood - Processing atd Use has been pro
duced for the information of those interested in the 
development of processing industries. 

The information contained in this book represents 
the most recent findings of institutions and in-
dividuals researching,the fuller use of suvertluou , 
coconut stems. 

The economics and management of coconut ssood 
industries, and the organized marketing of their pro-
ducts, will need increasing attention as theindustries 
expand. 

Sources of Information for 

Coconut Wood - Processing and Use s"ere:
 

Mr. V. K. Sulc, Mr. Rodrigo Juson and col
leagues, Zamboanga Research Centre. Philippines; 
Mr. R. N. Palomar and Mr. A. Mosteiro, Forpride, 
Philippines; Dr. A. McQuire and J. Klnninmonth. 

Forest Research Institute, Newv Zealand; Messrs. R. 
Ford, J. Turner, and J. Vaney, New Zealand Forest 
Serv ice, Rotorua: Mr. N. E'ans, Fe'ofa'aki Enter
prises, Tonga; Mr. R. Evans and Mr. A. Afeaki, 
Cocostem Development Co. Ltd., New Zealand and 
Tonga: and Mr. K. Beresene, Timber Training Cen
tre, Rotorua. 

Other individuals were consulted and assessments 
were made of a number of coconut stem processing 
operations in selecting material to be included. 

Documents from Mhich material has been drawn 
are cited in the bibliograph. 

The editors and the Food and Agriculture 
Organization wish to acknowledge the assiktance 
given by the specialists, primarily those named 
above, who co-operated in the compilation of the 
report and from whose publications valuable infor
mation was collected. 

The editors 

Anthony Haas 
Len Wilson 
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Chapter I 

The Coconut Tree 

The coconut palm, Cocos nucifera L., is one of the most important crops of the tropics. 

It occurs in all tropical and most subtropical regions, most abundantly in Asia and the Pacific, 

thriving best on low-lying sites close to the sea with ground water and ample rainfall. 

Nuts are produced from shen trees are aged five, with highest production achieved between 15 and 

50 years. Productiity declines steadily thereafter until at 60 to 70 years the tree is considered to be 

senile. 

It is then, or when hurricanes or disease strike, that the mature coconut trees are suited for conver

sion to coconut wkood. 



Properties, Availability and Utilization 

The coconut palm. Coco%ntuctieraL., is one of the 

in all 
tropical and niostsubtropical reg ton, most ab tn-
dantly in Aia and the Pacifici.iritic best on 

Is,- y.lIsites cJlos, 

most important crops or the tropics. Itoccurs 

tO the sea %jilt oroand 'sater and 

ample rainfall. Nuts ir produced trot ient trees 
are aged fie. %\lilthiiliht productiotn achiesed bet-
,.een Ii and 50 \ear,. llroducts.ity dcle steadildutri 

thereafter until at 60 to "0%earsfiletree is considered 

to he senile. 
le xsplants are a, the ,:ocoa, ersatile ut. Th,

t itleiteis the flesh otheiet 
tiOst important produc: 

solid endospel i1) \\ Ich. dried as :opra, 1j file
source 
of cocoIntit oil used i t te tiranufalcture of soaps and 
detergents, edible oil, and fats. oilcake, platiciser, 
and oitier ilndtorialproducts. \VorldLs ide copra pro
duction arnotLted to o er 4.9 Million Illt ic tns In' 
1982, and in tilie ,sae ear trade it coconut oil %%+a, 
1.27 tiillion inetric tons k iih a saute ,otthot 
SUS657 nitlloi. 

local uses of coconut pttl prduct,, te titans: 
coir, iroin the husk of tiletut. i, a fibre ued in the 
nianufacture of mtats, rope,, brtilheS aid baskets: the 
hard Ctdocarp proides charcoal: coconut milk (tile 
liqtlid etidopertit I, ,usediii cookinc and ., a 
lr'serage; sap, obtained h\ lapping tieinfloresceice 
of the paltm. i ,..ource of siu 'ar, alcohol ald 
stcngar: Ileleas., pro' ide thatch ld iltltt.erial for 
hasket isCas-inQ; tIle!Clll used forhouse contriic-i 
11on1arid irlcreastiLi for other purposes itobe 
described it tilesucceediutt chapters. 

The (opra Ind str)Co'J 

Fileoriirs of tileindustry Ita\ be traced back to 
1841 sieti a patent usas issled for tilemanufacture 
of oap tront coconut oil. theu)tiring subsequent 

decades copra sai, ar ested, mtaitly frott trees
 
gnostn \\sild, trader, lie large
h\ 5uppl\ti, 

de-
s1Ip-taking firtnsIater, in tileeariy19(lOs, 

Iand for cocontul oil for butter stbsiitities 
stitiuilated the establihinent of plantations. 

In \ieis of the fa'iourabi, it'+esinenit clJiate at the 
lite, much ot the plailtmt .kas on large estates. 
especialiy it tle Philippines. but iII additotn titans 

siall iarnters planted thecocotntit as a cash crop 
slich remains to thii day in Inportant partof the 

ecotnottie, ot swe island countries. 
Afier 191S otlIsecr crops. particularly rubber. ap-


peared to offer better opportunities for irisestuient 

anid large-scale oOntt plantintg ditmiished, thetn 

\irtuallVceased s til the ecittCttuc depression of(lie 

1930. 

filesaststock of treescreated dtring lheplatin 
boott continued toprodt:e Illabundance, but isild 
Illi-c assell as thegrosluations in the price of copra, 

Ict ie seetable oikls c to aI
ptabilit\ of alierntic %" 

declirs- in the industry ssjlh a con sequent straintoi 
thoso economies dependent upon it.' 

TI e main stock of productie trec , thereforewas 
ageit g until, at60 to 70 years old. productisitv began 
to fall steeply. It countries wlhere trade aid sit 
siSieu(.L farming remained depeideti t ontile cocoti 
theneed 'or replaning became csident and progra Ill-

IA Tne Tree of Life 

ties isetc drass i tip accordinttly. It thus htappened 
that, for lie fifrtitte inthe lIistor. of thecopra it-i 
dustr\, ilIntitio '+ ieis %erefaced isith ilepro
lilen ot cutting, estiractinand disposing of os er
nature trees, 
Not oniv did this insole a res ersal of tihetradi

tional conser aionist attitude to coconuts. but it also 
required tie development of econoii nteans of 

Stens could not be left to rot 
a,file a breed ing ground for 
disposal or utilization. 
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the rhinoceros beetl. (Orystes rhinoceros). ,apest 
which attacks the core of the stern, the croon and 
young nuts; %%hile burning or tipping intothe sea 
would have proved expensise and isasteful.For 
coujlitries with a sustaiied infernal market fort itber 
-especially iho', i clitiL on imports - the conersion 
and use of coconut stenms o ffered naattracti\e 
ecololmic prospect ;anlditdutsries %%eredcs.eloped ac-
cordinliy, 
lhe deeltlpolell Ot slable cllC tttl%%0od iII-

dustries required iII lie first place t\\o lie) or L-
.estigation: the strcture id c0itipoSiott1 lif theI\% 
Iltterial, , ilhtechniques f cotil erstoil appropria; .1 
to these: and the location aitd IsZilahilil% or o\eri 
mature. diseased ald dead tenis. 

aiin
pro
ver

ladi
also 

ifor rott 

IC The Young Tongan 

Eff,'etof Stein Anatont 
The properties arid 

stern %%ere suinlia'rised 
Wood Setminar 1)79.-Fire 

ing note,, are deri.el from theproceedings or that 
Seinar : 

pines) Coconut i tollt\k-

Because coconut pAimIs hac t)%ISlar canlitit 
(lateral grosing tissie) hev do ilt inicrease II 
diameter w,,ith ti tind a sietitage. It is uncolmniriin 

oer about 30 cit iIIdiameter. Minor saruations III 

diameter front one stemi t another, or bet ,,een 
different locations, are a reflecton of tile rowi\ng 
conditions forthe indis.idial stein during tire carl , 
stages of its life. raper is very sligit(about 5 Intu) 
and Mattre stein heights of talls rteriesare of tie 

and urttulre on1Iilialtion 
peculiarities tl tie cocout 
ii thetautbhiga (Philip

order of 2in thus Li\ingiC txnlitimt ,.,oil 'olutile 
per stein of about I inI 

To obtaii Optintuin gross.th ind nut production he 
CrLo%ns and roots iLISt base ample space. [his limits 
tie stein delnsity iI a plantation to about 100 per hec
tare. Titus (lie i\ood ol ueil II a mature or over
iatlire plaiiation is about 100in'ha. Stems are 
otten cursel lhi,jlnitsie lenetli of 'st\loc tht;ciii
he prepared . Alhthioic h IIIonoe di ourable IcatiOis 
(e.g. /.aniboangai Iongerlt)gs are possible, ii geieral 
a lou' of Ietitith of about tour nlelresis the fln;\intuni
practcable. 	 lie larestsl litI ill iheletore tOt C\

1 k 
Cet.tIbL)t 300 kI ill\ %[richlo compared
is,
1\itisail logs front lature trees of most forest
species. 

is\oods denisit 
radients frot the cetre of tirestein toss.ards the 
',lost ha.rd\s oods and ,O\ft e',,hibIt 

If) lhet'o g rongan )rinks front Ilie Coconut 

outside and troi the bottomi Jf thetrunk to~sards 
tlie top. Fi, ,,because (lie later formed %,ood iii an' 
cros-section is uIi v soss er growing atid is coin

posed of cells \siththicker salils. With coconut stems 
he eradietts are iluch iore pronoiunced, but for 

different reasos. |,aIlt stern tood consists of a 
tumber of scattered sascular bundles (each having 

se'sel Ior tcr onduction, phloeni for elaborated 
ood ctnrduction, aid fibres for mechanical support) 

set in a itatr\ of more or less spherical parenchyma 
cells, [ie sascular bundles are much more abundant 
to,tards tire ittide of tie sten. A typical stem at one 

. ,\1 
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Up to the six metre mark the high-density zone 
(outer one-third radius) accounts for about 20 per 
cent of the total stem volume but by the time 
allowances are made for saw kerf and other wastage, 
the net recoverable very high density wood falls to 
below ten per cent of the total. Tile maximum size of 
member that can be cut from this high density zone is 
100 x 50mm. Although the quantity of this material 
per stetn is low, the quality is uniformly high. As tite 
palm has no branches there are no branch remains 
(knots) in the wood. Consequently no piece is 
weakened by the presence of natural defects. 

Sawing 

The actual operation of sawing coconut is difficult 
and standard steel saws will become blunted and 
unusable after relatiselI few cuts. Two factors pro-

thle thick-walledgreto1Cbably contribute to this: firstly, 
the paren-

fibres are extremely hard: and, secondly, 

IE Copra Cutting, a Traditional Source of Income 

ten bundles/cm: inmetre height would have about 
the central portion and about 50 bundles/cm near 

the outside." 
young stem the cell \%alls are relatively thin 

In a 
and the basic density of w.ood in these two zones 

could be about 90 and 300 kg/m' respectively. These 


cells are not dead as in normal forest trees,I 
continue to increase

\ood 
heuwever, and the walls it 

thtickness so that by tile tittle thle palm is matue athe 
density in these same two regions can be as hi. h as 
250 attd 900 kgm'.' 

All tissues in the basal regions of old palms (in

cluding the ground parenchyma cells) have thicker 

\alls. Higher up the trunk the bundles are more 
and up to 175 bundles/em: hase beenabundant 

found near the outside of an overmature stem at a 
height of 19.5 metres. The cells in these zones never 

develop thick salls, however, and the basic density in 

this zone was only 250kg/n'.' In the central region 
of this stem (at J9.5 metres) the bundle frequency 

c was 68/cm'. The basic density varies from Steil) 

stem but in general the distribution of density is of 

the order shown in Figure 1I1. 
are very closely related"Strength and density 

the density distribution governs the sawing pattern 

that must be chosen if high-strength timber is to be 
are small in diameter, andproduced. Because logs 

the high-density zone is fairly narrow, it follows that 

only a fe, relatively small-dimension pieces of top 

strength can be produced from a stem. 
at breastIn Zamboanga the diameter average 

32.5 ctn - the maximumheight is approximately 

recorded is 43.6 cm.
 

into a fine abrasieichvma tissues disintegrate 
powder which is not easily remosed trom the cut and 

\shich causes frictional heat increase. As the wood 

dries and t, cell wall material becomes harder, these 

problems are intensified. The silical content of 

coconut ssood is low so this is not acontributing fac-

tor as in some difficult-to.saw-hardwvoods. The use 
of tungsten carbide tips (or Stellite-tipped or inlaid-
teeth) has o\ercome basic saw\ing problems but has 

maintenance. More costlyincreased ptoblems of sass 

equipment and greater operator skill are required.
 

Figure 1.1 Diagrammatic Section through a Coconut
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zone Seasoning 
per Conventional timbers hase a distinct grain pattern

time caused by periodic radial growth. Even in species 
age, which do not show distinct erowth rings the s;ood
Is to has different properties in the radial and tiletangen, 
ee0f tial directions. One of the most important of these 
neis properties is shrinkage when tile wood drie, frtin 
erial fibre saturation (about 30 per cent moisture content)

the to equilibrium moisture content. Shrinkagce in (ie
tairis tangential directiotn is apprositnately double that in, 
:e is the radial direction so uiless lhew ood is truly flator 

quarter-saw tlsontlc diSttOrtiOtt of ,hiap t tiesIt.ela le 

on drhing. 


With coconut wood there is no such grain differen-

tiation so material wil dry uniformly and sitIout 


icuk cross-sectional distortion. Lateral shrinkace inany

and direction is less than three per cent when drting frol
 

arle 
 green to 12 per cent moisture content. 
With low density coconut wood, shrinkage is aciecentuated by collapse, which is riot recoserable by 

and subsequent reconditioning with high temperature
 
vood steam. There is a sharp increase in this tendency 
to
collapse as the basic density of material decreases 

below about 350 kg tn'. Collapse is sesere. Lses for 
fac- this type of material are %erylimited. The solume of 
use such unusable wood is approximately 15per cent of 


laid- the stem total. 

h-s 


onut
conut lp .. 

IF Coconut Logs, Dense oil the Outside, Soft InsiLe 

Nalural durabilit and stood presersaion 

The coconut palm does not form heariv,ood as 
most forest trees do. This affects its LitiliZation in 
several ways. The wood is uniformly wet and ap
proaches saturation throughoutt tie shole trunk; 
variations in moisture content are d'ependent on 
variations in density and therefore the s3ace asailable 
for water. The main consequence of having no heart-
wood is that the wood of the coconu stem has no 
natural resistance to attack by wood-boring insects 
and decay fungi. Freshly cut wood is sery susceptible 
to infection by mould and stain fungi and also to at-
tack by ambrosia beetles. Hence it is essential to dip 

timber in a prophylactic chemical solution in
mediately after sawing fa clean product is required. 

No part of the trunk is resistant to fungal decay but 
higher density material will take longer to rot corn
pletely, simply because the thick-walled cells retain 
some strength fora longer period. Low density wood 
%%will ground within weeks whereas serydecay in tile 
high density wood may last for two to three Years. 

Pressure treatment trials indicate thatthe wood 
can be treated with presersatives such as copper
chrome-arsenate. But the distribution of preservatise 
is not a; uniform as in pine sapwood where the rays 
are an important pathwsay of penetration, or in 
permeable hardwoods where vessels are more con
tinuous and free of obstruction. 

Transmission poles

The stetns bave strength properties which make
 

them ideal for use as transmission poles. But it is dif
ficult to dry them in a manner that will result in the
 
preser,.atie being concentrated in the high-,trength
 
outer iones, and without degrading.
 

Coconut wood is knosswn to be more susceptible to
 
soft-rot dvcay than is pine timber. So coconut wood
!%illcertainly require higher presers.atise loadings,
i.)list toss inch tmore still be required to guarantee 

an economic sers.ice lifeis yet to be determined.
In tite preparation of poles or pc~ts it is first 

necessary to .etose the bark so that tie underlying 
.ood ,ill dry tat. With most pole species this 

detiarking operation is relatisely simple. and effec
ti'emachtine hase been des eloped for the purpose.* ith coconut sterns, how es er. there is a gradual tran
-ition trom %,oodto tPark. Filedebarking region is ill
definite and 'cry fibrous. Debarking by machine is 
tot yet postble. At present debarking must be done 

by hald using ilple tools such asdraw -knises or 
bush-knise,.. Treatntent of poles by sap displacement 
is an ;llternatie to normal pressure treatment bit the 
deeply fissured nature of tie bark makes it difficult 
to obtain an effectsc pressure seal on thelog. Fur
thermore tie ap-colductitrg elemetnts is essels within
 
the sascular btlidles)
occupy only about four to five 
per centof tile total tissueoltime compared vith 30 
to 40 per eiifor the s.esels in nO,;thardwoods and 
90 per cent p'.1s for the tracheids in softwoods. 

Pulp and paper 
Trials in the Philippines and in New Zealand have 

showin that coconut stem wvood can be used for mak
ing pulp and paper wsith qualities similar to those 
made from most hardwoods, although the high pro
portion of fines(from parenchyma tissue) greatly 
reduces overall yields. These small parenchyma cells 
also cause problems in the manufacture of particle 
board. 
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4pecetroer'sure 
metre of wood from which some 40 per cent recoverysr 

The calorific value of coconut wood (heat energy 
of dense and medium grades of sawnwood may be 

released on burning, per unit weight of dry wood) is 
Wood fuel 

similar to other woods. But some predrying is expected. In Zamboanga an average stem volume of 
than 115 stems per
1.158' with stocking of not more 

necessary before coconut wood will burn easily. To 
hectare is recorded. 

achieve the necessary drying, the stem must be cross-

cut into short lengths and then split, using suitable Given these assumptions of maturity and yield. the 

potential volume of industrial wood follows from a 
the lack of

equipment and techniques to overcome 
tree count -typically 100 stems per hectare. 

planes of weakness in the radial direcion. 
ll
IImaterial. 

Resource assessment by estimation - South Pacific 
to the Coconut Stem Utilisation SeminarPrior 

held in Tonga 	in 1976, all South Pacific countries at

requested to complete a questionnairetending were 
of their coconut 

soite ot some differences in tile 
- on the extent and productivity 

resources. 'In 
methods of assessment and reliability of the data on 

_ 

which they were based, tile results indicated a trend 
-

sshich may be significant for management policy in 

tle future. The responses to the questionnaire show
of the coconut resource in the South

ed the status 

Pacific to be as follows:
 

547,989 kmTotal land areaIG Firewood 	 ironm Coonut Logs 
460,000 IaArea tinder coconuts 

Percentage of resource considered osermature 31 
c.onsidered immaturePercentage of resource 	 23 

Summary 	 Percentage of resource considered productive 46 
a number of features

The coconut palm stem has 
source material.that make itunique as a wood 

Early attempts at utilization were 
Less than half the resource was considered producsomewhat 

disheartening because results did not compare %sell 
tie in 1976, and itis possible that tile rate at which 

either hardwoods or
with conventional wood from 	

this part becomes overmature will exceed the rate of 
wereproblems, however,soft woods. Many of the 	

replacement by immature stock. If that wee the case, 
the result of trying to apply technology developed for 

as much as two-thirds of the area would be available 
was quite different, 	 Ione material to another that 	

for logging and replanting. A subsequent study 
of equipment and technologyThe deselopment 	 area of the resource available for 

many of assumed that the 
specific t.,coconut wood has overcome 

logging in the South Pacific over tle next 50 years 
these problems. would be of the order of 350,000 ha, and that at a 

that the future will see tle
There is no doubt 	

wood felling rate of 7,000 ha per annum an annual yield of 
as a conventionalcoconut stem being used 	 roundwood of approximately I million m' would be 

alternative in anumber of applications, and in many 
available (based on ahigh estimate of 125 trees per ha 
and 1.25 ml per tree).instances doing the job equally well or even better. 

On the same assumptions, it was calculated that in 
per annum would betne Philippines 4.06 million m 

1.6 niiihon ha of plantations over theavailable trom 
next fifty years.' 

Availability of the Resource 
- blishment of a coconutA prerequisite for the t. 

adequate supply of overmaturewood industry is an 
of known volume. or otherwise disposable stems 


Estimates of the availability of raw material must be 
- Tonga
Resource assessment by surve.,

with precision if industrial investment is con-made 	 the Kingdom of Tonga completed surveysIn 1981,
templated. on coconut palm population, age ranges and produc-

A preliminary assessment may be made by a visual 
tivity,a result of which quantitative informationas 

inspection of a plantation. The age of a palm can be 
was obtained ott the size and distribution of the 

calculated by counting the scars on the surface of the 
resource of overmature stems. On this basis the 

while the volume of the stem is derived in thestem, 
from height and diameter. A mature Government announced in 1982 apolicy for controll

usual manner ed utilization of the resource, together with the rules 
palm grown in the tropics will yield about one cubic 

to regulate 

its via 
eustry.c
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to regulate the embryonic sawmilling industry to en-, 
ry sure its siability along with that of the copra in-
be dustry. " 
of The effect was to permit the annual felling of 1.6 
icr per cent of the total coconut palm population, %sith 

the completion of a stem utilization and replanting
he cycle every sixty-t %o years. 

Resource assessment b% inentor. - Fiji 
The usual preliminary to insesiment in a ssood-

based industry is an insentory of the source of rass 
material. In 1977. the Japan International Co-
operation Agency undertook an inventor. of coconut 
stems on the island of Taseuni. ' 
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Aerial photography of the island was completed at 
a scale of 1:10,000, followed by a stratified random 
sample to obtain information on the number and 
solume of stemi. Detailed photo interpretation with 
-round control then prosided details of individual 
plantations including areas, number of stens per hec
tart, aserage height and total solunc. Stem solime 
tables were prepared. Indisidual plantation statistics 
ssere recorded on a 1:1t)t.00 map and oserall 
distribution of the resource %sas show,.n on a 1:50,000 
coconut location map. Reliable and detailed infor
macion of this type is needed by Gosernments in the 
preparation of plantation manageinent plans, and bysasrmillers forindustrial feasibility studies. 

http:1:1t)t.00


Chapter 2 
As n( 

cocont 
The Uses of Coconut Wood 

dation
.Oconul
 

dustrie,
The denser grades of coconut wood can be used as structural material while the lower grades are 

It has pro%ed economic to construct dwaelling houses entirely of 
suitable for joinery and interior use. 

By th, 
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-" of dead,
The denser material makes attractise furniture and is also sidely used for utility items and curios, 
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The rounds. ood has excellent srength propertie Amon 
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The Uses of Coconut Wood 

As noted in the first chapter, the wet maturiy of 
coconut plantations and the need for the: ret'.,ce-

tient by hieher-yielding arieties has been tie ftoun-
dation of all recent work on deseloping the use of 
coconut wood and of appropriate processitg ill-
dustries. 

By tie 1960s, coconttt producers sere expressino 
alarm al tile problems caused iy oer ttature pal' is 
diminishing productisits anid decay attd Iife,,tal til 
of dead and dying trees. To these has otten been iid-
ed the destruction caused by hurricattes. 

Among the restittiontOs pioneering these studies. 
special ttcrttion i, ju,tiicd ot low it il .i i 
region. These include the Philippines Forest Produt ct 
Research and Deselopttent Institute:ite Piilippties 
Coconut Authoity's Zamboanga Research ('Cttre . 
supported by ie [-t'tled Nations Des lopntett Pro-
gratnme and the Food and .\ericture Organzation 
of the United Natiot; tite Fii Forest [)epartmetnt, 
tite Ness Zeatland Forest Researci Ittsttte and the 
Nes Zealand Fitber Industr% Traitint Centre. 

Tite rattc iL t sudie, cosered are anatottv attnd 
is ood properttes, a\tnulinti. -eascum!tt n, presers.a-

ion, itechaitIcal sropert ttes eniineerlle det!n . 
:harcoal tnantfactire. stod based p:tels. krlltt 
pitlping properties. ittachilin hotuse ~ottrsiwri 
,atd itiicalon for a ",ariet . of tIMantuttactsired pro-
dIctict it U.K. Tropical Products Research In-
,tItItte ttseste;atCd tile (Ile ot socontu sood Ill patti-
de board itlalllacture tid other proce,,ses. 

Research and deelopnteit fitdings %sere itt-

Itnarl/ed it ts o itmposrtant tneettngs itt rotea itt 1)6 
,ttd Il the Phitippie, 1979tt "I 

In ite ieant:te, small ,cale sastltlinte Itndustrses 
,sere set tip Ill parts of Ile llac lic Ill all alttetlnp[ to 
narket tue products kit (le coctnutt s ood bectotitn 
,allable. 

13y1 983 milIs sere beintg operated in Tonia bMtite
(;osernmenit. by tie Catholic Church artd by a comtt-
tiercial operator, Grosers used the'nlls tittaxe 
their ossn osermatute stems milled. Titey used tite 
sasswntimber for their ossn projects. A comtmerctal 
operator also negotiated w-fith grosw ers to acquire 
logs, processed them. and offered the sassn titber 
for local sale. In the Solomon Islards a commercial 
operator processed logs and offered the dense grade 
of sawn timber for export to a Ness Zealand com-
pan. for further processing into "all panelling attd 
flooring. In Sri Lanka a semi-gosernment agency ac-
quired fallin stems after a hurricane and processed 
sawn timber for the local market. In Kiribati a 
mobile sawmill began operations on an outer island 
to mill timber which was freighted to the Republic's 
capital and stockpiled pending a decision on its end 

use. In another Kiribati outer island a project to mill 
stems with chainsasss to provide timber for 10 houses 
was planned. Near to Los lanos iit tie Philippines a 
sawmilling project ssas planned to sipply timber for 
losw-cost housing. In Zarnboanga. comnercial and 
Gos ernment interests tested tile use of coconut 
timber as a conponent in a loss cost houstinc po
granne.

3v 1983. coconut stem sassttills had Operated also 
in Fiji. Western Samoa. :rench Polsnesia. Vantuatu.
rttsalt. Papta Ness Gutinea, India. Indonesia. the 

PI'ople's Republic of China, and Jamaica. 
Some assitlling projects has.e experienced dif

ficulties arising fron manageent, technical antd .
'',t-'sl' r'le ''. :,: . d to be.... . ' i.!u~c'i 
aced fit a relatiely nes and stidely dispersed -it

duItry. lvpical of tie,care inade quate or irrecgular 
tupplies of rats material, e\:esslse transport atitont 

c:ost , isufficient attntltt to s.asint techniques ap
proprtate to recoe'ry of Ithebetter, ades of itimber. 
imtperfect seasonintg atid presersat )i practtces. lack 
of qtalits' xcfrol. ittcorrect aissnssents of markets 
and itnabilit , compete ittli other materials. 

Problenms if titts tlattre c.it hleoserconie a, tite 
public ,and pri sate sCecttrs eairn experiene ill process
ing. ttarketine and ntanagemnent. Replantit pro
ratnties and incentte, %%,ill ensutre it adequate tup

1t,1\ if stemts: demtand for tite ssood .s.iSts or cani be 
des.loped especiall it :oitnnnitlitieN lacking alter
tatise materials: and enough e\perience e\ Is ot 

ptisdtsUslOtl 11id lihattlOtt teclti0lo. 
rite remainder of this chapter is des oted it .,

,ttttples Of Ite [td-utles atnd products ,lread, 
deLtIonistraled Alld in ,eseral case, marketed. 

(onstructiol 

'Fxperitce has shin thati tlmost tie entire rane 
it coctnut iitid c.tll be utsed ill appropriite filttc
stons ill tie cOiitru,:isoti oIf buildings, particularly

houses. 
Structurai load beariie components it the hotse 

,,thould he made frorn dense timber erades. 
and ittertal ttnbers re tade of tediumtmrusses 

density Itaterial and it has been possible to des lop a 
uside rance ofi adtanced designs for tire forier. Ili 
tddititn to consetntonal mtethods itf maoufacture.
 
nail plates and truss jigs facilitate tire accurate
 
prefabrication ot trusses. Desigm hase been
 
prepared coiering a range of uses from small thatch
ed roofs. through ,eseral house types, to school
 
room buildints. Floors and steps are made of hard
 
material either as machined boards or parquet. The
 
internal linings of the walls of houses may be made of
 
soft wood, sshich ts quite suitable for non-load bear
ing surfaces, although harder wood is used when 
a
 
high finish is required.
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External cladding, also of the softer material, re-
quires preservative treatment to prevent damage by
weather, as do the hard wood window frames and 
any material which is in ground contact. ' 

Because of size limitations, the use of coconut 
wood in larger building necessitates the adoption ot 
laminated members. This technique has prosed to be 

M 	 successful. Some sery adtanced beams hase been 
made by combining laminated coconut wood sections 
vgilh plywood webbing. 

The hard outer layer, or high and medium densitv 
grades of coconut timber have sufficient strength for 
structural use in buildings.

Solid rounds used as posts placed ott top of con-
crete foundations tnay be used iii house construction 

21) Shingles 

21 \\'.ll (latdine 

and other parts requiring strength and du:abilit%.* 
Flooring joists, flooring, ceiling joists, t.ussec and 
framing timber can be made fror. dense ,oconut
timber. The bottom and top studs, horizontal studs,
top members and bracirg call be tmade from medium 
detity coconut tinbe:. " 

Coconut timbe, framing and ilooring slould be 
dried to tile local equilibriun moisture ,otient leel 
before fising. 

Coconut %%oodcat be ,:-'d for rooting either as 
,assn timber or shingles. Whetn rainmater isto he col
lected for drinking purposes, the roofing material 
may be treated %ith awatcr proof sealant ralther than 
one of the toxic %,ater-borne preser%.ails.es. 

21LI Cat tire all ot %co%d( o 

2G Block Flooring 

.4 

http:preser%.ails.es


Furniture
The harder d-nsity coconut wood, which is ex-tremely attractive, can be used in the production of 

furniture, although its weight imposes some limita-
tions on the size of pieces made entirely of this
material. ' Naturally this problem is easily oercome
by utilizing coconut wood in framing and using
lighter woods or laminating plysood to complete the 
items. Carving and fairly intricate turning is possible
so attractive designs can be developed.

Hard density (No.1 grade) coconut timber is nor-
mally preferred for decorative furniturt! and is ade-quately strong in bending and stiffness and hardenough to resist indentation. Its colour, texture and
figure enhance its suitability for this purpose.

Grade No.1 coconut timber has such a striking 

2J Cocowood Chair 

Utlllty Items and CuriosThe structure of coconut wood makes the harder
material extremely suitable for a wide range of utility
items with demanding specifications. The interlock-
ing nature of the grain, which isa partial cause of the
difficulties encountered in sawing, makes the wood
ideal for the manufacture of tool handles with com-

should 
the big 
ing and 
gests thi 
forms, I 

A war 

J -*. c, 

21Cocoswood Folding Iable 

211Strip Flooring 

cure, in tact, that it can in ,onie cases be considered
overpowering if used to excess and this point should
 
be kept in mind when designing furniture.


Selected medium density coconut timber is suitable
for non-decorative and utility furniture manufacture.
 
it is easy to screw, drill, glue and profile. Medium

grade can also be used in conjunction with hard
 
grade in decorative timber if the colour difference is

allosed for or utilized in the design.


Preservative treatment for coconut "sood furniture
 
timber is usually not necessars.
 

For commercial furniture production it is
 necessary to use tungsten carbide tipped cutters 
on 21. \altplaners, spindle noulders, etc., in order to achies ea

reasonable production rate.
 

2N Hamn 

_2K('oc ood Desk 

plex shapes such as axes and paint brushes where

splitting along the grain is a problem. Furthermore,

the resilience of coconut wood helps to absorb im
pact shocks in hammers and axes. By using lamina
tion, extremely durable saw handles can be made.


The combination of durability and attractiveness
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should also allow coconut wood to obtain a place in utilized increasingly for the manufacture of curio
the big market of wooden bowls and boards for car%,- items. Although this market cannot dispose (f large
ing and servings. The high modulus of elasticity sug- volumes, it could be an inportant cottage industrygests that the material can be used in a range of rod giving gainful employment to many people. Items 
forms, from broomsticks to surveying staffs.' manufactured include bookends, candlestick 

holders, trays, bowls, mugs, chessboards, salt and
A wood with such attractive properies may %elbe pepper shakers. 
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2P Sliced Veneer 

Board Products
Trials in the United Kingdom and in the Philip.pines I have been carried out on the production of

particle board from coconuts, 

2R Particle Board 

The stem proved to be a difficult raw material forthe purpose, though it was technically feasible to
make boards conforming to accepted standards. Aneconomic appraisal indicated however that board
manufacture was unlikely to be viable in local condi-tions where competing materials exist or the market 
is too small. 
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Roundwood Products
 
The structure of the palm stem 
 is ideally suited to


its use as a utility pole since it has great strength and
flexibility and is able to withstand high wind loads.'
It is usually possible to select straight and defect-free
 
stems suitable for poer transmission lines.
 

2S Poscr and Utility Poles 

The main problem has been to dry poles sufficiently to permit pressure impregnation with a waterborne preservative, Debarking is an essential
preliminary and no suitable fully-mechanized
method has yet been developed. The process can be
carried out manually with a spokeshave-type debarking knife. 'The use of coconut rounds as house poles
presents a similar problem. 



Coconut fence posts should be prepared in semi or 

quarter rounds with the less dense material removed 
before drying and presstre treatment. This produces 
a post of adequate strength which can be efficiently 
preserved.
 

Fuel 2nd Energy 
The uses of coconut %ood for charcoal and for the 

production of gas and by-products are described in 
Chapter 8. 

2T A Slice of Cocowood from Bark to Bark roughly
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Chapter 3 

Logging 	 Coco 
cessible 
stems, i 
sions al 

Coconut stems can be felled and extracted in the same manner as other plantation trees. 	 ment te 

In practical terms the felling and remosal of coconut stems from plantations to a sa"nill has to Seleetio 

take into accoutt the situation %ithin the plantation - %hether the area beneath the palms has been In C1 
inter-cropped or grazed with stock, is flat or steep or rocky, sethcr the trees are concentrated or timbern;standint 
scattered. potentz 

FellinThe size and sophistication of the equipment is dependent, as in other forest operations, on tie 	 often cc 
plantinsLale of felling and the location and capacity of the sa%,tnill being supplied. and abs 
tion, it 
reduce t 

The t 
roots, is 
heavy e 
both. If 
be unde 

3A Tra 

I 1j 
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Logging 

Coconut plantations are usually in easy anid ac-
cessible terrain. The branchless and nearly straight 
stems, and their almost uniform and modest ditien-

to the ground by winching or bulldozing. The latter is 
unsatisfactory as it creates a tnassive problem of 
disposing of the stump and root system to %ltich a 

has to 

sions allow the use of comparatively simple equip-
ment for felling, extraction and transport. 

tmassi 'e ball of earth generally adheres. It conmmonly 
requires one man/ day per stem to remove the earth 
and to expose the stump for burning (Figures 3.1,
3.2).

Uprooting of the stump is not, howeer, a stan

s been 
Selection and Felling

In Chapter 5 the principles of grading coconut 
dard practice, because of the cost. Stump disposal
after normal felling remains a problem. One solu

ted or timber are described. Quality control begins %ith the 
standing tree %hich may be assessed for ace and 
potential log quality before felling. 

tion, ahdy tested in the Philippines, may be the 
pulerising of the stump with a mechanical flail. ' 

Felling may be by axe or to-man handsaw where 
Felling, while apparently a simple operation, is the number of trees to be felled is few, as in selective 

)n thte often complicated by the need to prepare the land for 
planting. This implies that, Mhere the topography 
and absence of boulders permit mechanical cultiva-
tion, it is desirable to remove the stumps or at least 
reduce them to ground level. p 

' 
The extraction of the stump, together with the 

roots, is always acostly undertaking, requiring either 
heavy equipment or a costly input of labour, often 

logging to eliminate dead, diseased or unproductive 
trees within a healthy plantation. 

Cleur felling for replanting is an operation of scale 
justifying the use of chainsaws. Experience in the 
Philippines indicates that this is the most efficient 
method provided that care is taken to fell the stems in 
a uniform direction to facilitate cross-cuttinu and ex
traction. Careful training and supervision of 

both. If it has to be done, the roots and stump must operators are essential, together sith suitable ar
be undercut so that the palm can be pulled or pushed rangements for maintenance. 

3\ Tracor, ',ed for F\traction can al o Posser nall a%%nills 

- 7. 

VA 0 



3B Log extracted by Draught Animals 

.4
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Exlraclhn "]rnnspori 

Sawnijl logs are neither large nor unduly heavy Loading and hauling do not require heavv orand present no problems inextract ion, Dependling on highly specialised equipment for thle usual scae ofthe scale of the operation and the nature of the Ier. plantation operation, Loaditng tay be donerain, extraction may be by draught animals, adated nanual
agricultural tractors or specialised skidders. 

The water buffalo, or Carabao, can play an im por-tant role inlmoving logs in isolated areas.One of the most efficient and least ebpensie 
systems of log extraction is the use of an agricultural
tractor with a towing bar fitted to the hydraulic lift 
arms. This enables the butt of the log to be liftedclear of the ground for skiddin, The same type 
of machine has prosed suitable for the estraction of 
stems up to seventy feet long. 

IFigure 3.2 ulldozing through rosl, 

ly ,,hen te logs are small; in other cases, by cross. 
hauling ith a skidding tractor or with a hydraulic
front-end loader. 

Log transpfort, as in any forestry operation, has toe by the most economic neans. In small scale plan. 

ation clearatces unspecialised flat bed trucks, orfour- ,,,heel bunk trailers tossed by agricultural trac. 
tor,,,
have pro,,ed ,,uitable. 

-"
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Cross.Culting 
Before the palm trunk iscut into logs, the location 

of each cut must be marked, the length of the log 
depending on the curvature of the stem and the in
-ended znd-use. High quality stems for special uses 
such as transmission poles, for example, must be 
identified and cut accordingly. Sawmill logs are 
usually cut into four to six metre lengths, each stem 
yielding one or two logs depending on the height and 
soundness of tie tree. 

Disposal of Debris 
In order to minimize infestation by the rhinoceros 

beetle and by tle palm wseevil, it is of great impor
tance to dispose of the palm fiond, and the discarded 
top portion of the stem after logging. Utilization is in 
some cases possible through transport of woody 
materiai as fuel to nearby users, warcoalingor by on 
the spot. Otherwise all debris should be piled for dry
ing and then burnt. 

Figure 3.3 Skidding Log Behind Horse 
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Chapter 4 
Primary Conversion Cuttinj

App. 
coconu 
periphtrecover 

The sawing of coconut logs calls for care ill selecting cutting patterns sshich e-sure the naximum ding to 

yield of the hi3her density outer material, graded
the hiel 

The hard and abrasive nature of tile %ood makes it necessary to use hardened sawsteeth. of theundert 

These considerations apart, primary con', ersion catt be satisfactorily carried out with conventional diametesawttmills, although special types, designed for portability, tme been des eloped. sure sepFigure 
x 50 mn 
cuts. TY 
mills as 

Cuti: 
in Figur 
Figure 4 
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Primary Conversion 

ulting polterns 

Approximately -0 per cent ol lite Cross-sectioll of a 
cocOIltl eLois hard to mediUnm "Oood , COnIinled to the 

-i datLc 
Ihe pecicattil. ad*allages 

of these mlls are a 
i s lollos,: 

n ia~nae
and disad .antaces 

periphery, and of this slightlv less than halt itay te 
reco' ered as sa it ,oood. ile 'sot[ core. ottet e\teii- I. %tdilln-siltLportable sa"mill 

nurn ding to IX) It llt sasstt, itttmustbe Separated an1d \ 1Ill1of till, tpe st detied sllh [he assistance 
graded as interior. It is preferable to lease bark ot 11 the HF('. ,peciicallk 1or 111 1tillittg1 o co ot 
the higher quttality outer stood rather than lluLlde ltt, ii,'ll Iotia. It is a robust iachiite capable of ie
of tile core. Resiitt for e\port litalits aiii e tie tot ed O1sCilcouh :erraii \.ishoutt distortion to 
utndertaketn a, required. 

\ typical cuttittg plattcril 1or 2(X) Io 301) tti 
tie irtie. lihe iatin it litl, tack scre\%,s at either 
e'iid '.h~lA ,IIlItthL soitid dosslt ont to .toodent pads to 

onal diatmeter loLs. deslle for a centire-held log to eti- pre elu otetctlt I Ile %t.ehit of the carriage 

Nne sepa altIOll of lard tlld oLIllltaterial, is ho\%n in l rtl\cl, I rOll Ol. :fll Of k . .. : "!I Otltt . A it 
Figure 4.I. Ills Citc, a choice of IX) 5(X) tinn or - i, otl A 'tide a\lv slth dual plieltiliatic sshIeels it IS 
\ tutu1 piece pi ll, ;0 \ 50 tun atnd 0 \ 25 mi of- desirable to iack and put solid packitte tider tile ceit
cuts. The saute pattern cantie iisClf 
nills as tidicated ;ti Figitre 4.2. 

iii JintiCiiolal iial tutih fltatte to pre ent tio ttolieil dtritIV opera
tou. Ii desirable bitt tOt essetitid 1ohse ie 

Ilachltle, Ce tip perfectly, lesel.llI parts of (lie unit 
utltilg paltCrll for beattis and purli, are 1bos\i are tie itII riidls toetlher (track. carriage, headsa,. 

in Figures 4.3 anid 4.4. aId !or grade electiont itt poster uit, rollcaset aitd teed o be iii irtLC aliglt-
Figure 4.5. iitu to each other. 

lhi, itachile ta, orlt naitlls designed stith .t 
lsas% mill S%stelms for ( oconul imher 9-qa:ice 1120n11t1tdIaIleter s11stntich i, .Idequiate or 

[he lttOst tlipOrtallt lactors i ,clectitig ilile rlOl coconut log,, Ili otrnpantion breast betnch it 

eqllipmnent are portabililt .111d 1bilits1o ei.relocated cIII hct osed h\ i c;alott roads or a tractor Ili rouigh 

if this Is required; sitIIplicitv of desgtl to Iold !Ctatll. It is elCit tOlatiLed.of rtugcd co striclioI, 
breakdossns islhtchI are dltillt to repair iii isolated %Istiltrole, trak, itiOLItMttii ditectly out t1 lie illlti 
sitiatti,s: cae of operation ,is skills of operator, Iratie. I thuls ,ill ii trLie alil'tt'etit %tith tie 

\sill often be littilted; atid tespett'usetiess tilei i- IttIcitLie rciLrdle, o lie FItLLitiistanue,.[ie potter 
dii ry IN ofet sited Ii poorer, titderde\ eloped trcas. pick Oll tile iMtatti Uiti us lI1tlllted oit a traie that call 

There are mans designs ot a\%itnill ii use. Il he tolled In roull ii, operatti!g position. ilakitit the 
I ctlcaIli 1983 there \tre ini tact s1\ till, opcritiIle. ttu mor e coipt lor iratisporlitlg. 
i1l of ditterent deeiot, lise beillg lliatlILItltred iII I lie breAIkdotil tit reLItilrel .i totor o poster 

Nets/ ealad and itarketed Is :ocO:ltt %od eqiLtLPiletIt to I " hp. electric inotor and tile 
simltills. and one ai old locally redesigned ft- breastbetich i 30-35 h.p. motor. 
tionary mill. lite ill layout anid operattot hould 
relate to tile etndtse t shich tile prodict iS aimed. 
File lt0\%of lOgs should be sitple. %ith liftIlt 
as oided and limited storage space as logs s Ihouldbe 
mtilled stithin hours of O.iisery it possible. Ili-
ritediately after sa\sing, tll timber Should be dipped 
in a ath of ant-apstaitt chentical atnd the tillet-

Field trial 
\ productiton tud%ot this tspe of mtill stas under

takeri Itt the Philippines " 'I I tihe (ocotltlt Aitihori-
I% Re,,earch Stattoti. 

*lacked in an orderly aid systetnatc manner or dry. 
nilg,carefully retaining grading itiark, 11phLed iII tle 

forest . 

I he logs used t ere rort 116 cocotnltt palmns felled 
anid leti ot (lie ground Ill the field or ibotit eCh( 
toth,. anid frot 241 tiest felled cOcotlitll palls. 
Flte trutiks. cross-cut to loL lengiths ranging frot I0 
io 16 feet frot the bilt to tile tipper portiott, sere 
piled tear a tairly lesel site there the nmill could be set 

"Fpesof Mill Used for 
Full serice tests hiie 

wAming ('oconul Iogs" 
not beeI reported ott all the 

tip. 
the portable atttiill consisted of a 112 tlllni 

mills used in milling ocoiII \tooId. bill tests reported diameter breakdtts it sats attd a 195 tin diatnteter sass 
from the Zaiboanga Research Centre iri the Philip-
pines and 'le timber Industry Training Centre Ii 
New Zeahoid pros ide a guide to the selection of mills 
tr different conditionis. Other trials hae been 

in the breastbetich. Both circular sass. equtipped itilt 
17 atd 13 stellite teeth respectis.clv, %%eredriten by a 
single engine. lhe mtill s%as totted to the site sill all 
ordinar tarfni tractor and stas set tip in one day. 

reported from field 
aiid Kiribati. 

use Iii the Philippines. in Tonua The mill \as set it an engine speed of 2100 r/i n 
gistrig amequis alent breakdo, i saw speed of 770 
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Figure 4.1 Cutting Pattern for Centre-held Lov Sv.Item 
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r/min which in turn generated t saw speed of 1250 
r/min in the breastbench. A 30-degree hook anele 
was maintained throughout the sawsing process. A 
crew of sesen met operated the mill In saminc the 

In designt it is alhmost identical to the pres ously 

mentioned mill. It is larger and has a three headblock 
carriage. It is transportable ratler 1hanportable. be
in' ditati led Ill ,e,-ion, and pill on a cartier rather 

s tcirrien%kithone aianassisting ill tie gatherine ot la lIihI Illt, o%%na\le and dra%% tar. 
data. Fie unit cart AlsO be equipped itli a ballldsa, In 

About 16per cent or the los front cocouit r rniks place of tile 132 tint circular. 
stored for eight ionthls could iot be sil\sI beCalUe r 
decay. staitn or holes in rIte core. Fle aterace. %%.Ille t) 

[lie bretbencn equitpintent 
01oe descIrlbed eairher. 

and s.m are identical 

time sias three hours a da'. About tile hours \ere 

I Pattern spent itt corductig and letching lie creis !o anid 
frott the will, grading and sIackini the ,ik ti timiber. 

3. 
S 

ight, General Purpose Ponrtable .a,,,mills 
iillh tot dei,,sgned for lie cuttillg ot cocottit 

sltarpening tie sass. rentosal o 
of tile logs to t 'eeck o ltie 111ll. 

Aandustid rolline but rllher 1s1ItCplelos cost rill Units suitable for 
irtills or c'ttracrors \slih s1t1ll blck 

, of fitber are 
Tire %n tirrber "kil graded attil edstoiledout- ,ltle sidel% used bitt hiase their limitations. 

doors accordirte to deti"sit Jassltciitott. ( o0oIrII (ine .rtets !, lielitl% construjcted of RHS and 
,tutnips ,,45intn lon ere used a, posts ill stcking the atile Iron %%ulI a teel plate sliding Oilttie op rtnntlers 
,as i ttlber abose the ground. "quaire 25 ruin It, I, I table tlp ,arriage. It also has a ligltl\ cot
placed across each l,\cr Of Ilber allo\ed tile ai io truced breasibenclh as part of tile cotplete ill set 

ern 'or BeaITs pat', lhrough tlte pile. Inspectioll 'Is dolle otice t 
%seek for tie :irt 11itl h. Anld slce A iTiu0111i 

IIF. \lilioteh ihe tiaill tUnt is Oil i!t, r ai\le for por
i'lbilit\,. ,ettire up I, not i, quick and sintiple , tite 

therealter. Recosesr tront trIe fId tre, ,a, 1.4 pen tirsi it111dscrilbed. 
cent and from the ire,rill felled tre, 41 per ,cv \;i 
prottatels 14 pet cit )I ie xtrn untitcr ).ii 4. Mini Mill 
dense grade. Fhere tie -etr,il tutui desll' nos, built Ill 

Fhe iplicatiotor hireitil. step, tit :it :lte ,ide \iriruci. Ne% Zeal.ttd .t1d Au'strilia. The nitallest 
Of CiCt1tuti steins %%ere CsILeCTt Ill tile PhlIIrupprrres I hc of tile ratige is pro1abl, lie ic i ,1suitable for citiin 
steps redtced ile iccoser\ 0r u1si 1llen. p1'r cOrtit lo!s. 
!cilarl% denser erade, ilterriic tront oilier desiris siere the log 1s fed to 

Results of tile ,asiII test, hosscd lil !lie pt ,l sitiOlli'ii. , iis parilictlar design has an air
ble aiiull aia operie tin:.etnl 

, Under 
ditiotis. The a ,erace etitie a\kini rites s 

It'irle ,- 
rit d uC,-

s ,,Led petrol iniotor mtoitied ott a 
IIrilIrsisss s ii b ire Itot11Ied 

FratlIe drlllltg t\%o 
it right ateles to 

A ording to ltie trpe of loe ,a-sll 
23.4 i llitin; ecolld loo,, i6 

1,u01%klO 
I lln 

W!it 1Ic,. 
bird Ie, 

cli other I'l,,'a- utnl trasels alon a track oI tie 
liIi titiriesok. Ilhe a%, ireraied arid oit-red in 

B 6., ill tiIl. 
eneitle "hell 

I O's Or poller 'a, 
Miis till utt Y , i illi 

obersed i 7h. 
I.itc. eC,1ni 

7el,itiLil to ie Ye, and ati .llso be inioed laterallk. 
\\ lilt eaIch pta, bolh .i horlioitnal ard ,serlical cUt 

rlte At a.eraei ol 10 lo!, %sere,osi. per thar;,er- Are iidle sktiltti ,o uts tleetite acc urately. rhese 
A 

__ 

il I lie s ellite sass ie sthi l11-deIee hok itile 
hild !o be replaced itter ,een to eight 'liarpentmi

lhe re,,u" l s[.o rcecialed 11h11tell Itesh lto s, il-1: t ,c 

itill, %ere oricittalsH designed for Cititiv large bogs 
u.htichi 'sere supported oi skid, )tt tie ground, and
ire lar l.ess emil[I Ml I.IIlIne 'ill[ll diameter lovs. 

-itl it itt ettl.;,alelit uIrpl ton i -uIC!c Itcre, lhe tilt i iapable of willtig COCO'ti sterns. bitt is 

,x.%n titiber per hour tloi 'sell ui!cd ho tliepurpoe because tie loins are 
Rect'ommendaions resnlin from ie rial: snitutll and iwltit beihdnl :le. rotated to recos er tie ina itilln 

[~,i) Co,:oltit trunks shoul~d be ,m'on ill 'crccnet' ,)itr 

d1Hll 10 0111.1111better L1u1ht>Wlimbet'r lUIIdIT c UpIOr 
heat in the a k blade durini the ,al'ki.ino pw,c-, 

5. Ilreaslbenc 
Breailbendi 

N%\ith L~ighlt\%eig ht (arriag~e 
ill1 %wht al added ih-elhcar

inirtir sed is tile trunks ire .et .act riua e s l is inerel i leas. inriber plank %sithIlleral 
I Fhere so11d be I 5 .s doctor 111lie c:.c0".. iti .i;- bricutie. Ii has i fteel ecI(tl ol its uiniderside runting 

it for le ionuit the ,tss blade. itid , I 5 h.p. itt a croose in tle trolless atd file teed rolls on tlhe 
eenerator for tile iokces crite!i used to ,hrIrpeni ie bench tid its lit dogs attachedl hat itaybe thani
leeth. itered into tlie log. I lie teed rolls are h sdraulicaltI 
1,F: or contunertcial Operations flie ill hluld pmered .silt eas control of speed arid resersitg. 
operate a le.lst Si tout dal, sslll a cress Of 12 Men. lits betiClh i, ideallk 'killed for snuall logs. The log is 
Si llmciirincludine tie .a%dolcor %%illoperate lhe mill first hrikert dos it t he carriage to manageable sec
and tre remaining ,i\ %ill roll tie loes to le dck of tioi then Ie Ctrtiage is retiosed anid rhe utnit used 
the ttll, grade and stockpile iliesI [I nher, reo e is a norial breasbenc. Production is loss but only 
the saadust and slabs. arld suppk -,;ater Io he mill three operators are needed. 

0. Sa% ing %silla ( hIainsas and Ifnide Attachmenls 
2. Larger Iransportable Sasmill Where high production is not needed, chainsaws 

A larger sjsmtll %lasdesigtned to inect ite demands are useful in lov conversion and base the advantages 
af milling coconut sternis in tre Pihilippines. of' portability and low%initial cost. 



Chairisaws should be of at least ten horsepower 
and chipper chains are recommended because of the 
ease of sharpening. Tension must be maintained and 
the bar and chain kept well oiled. A sprocket-nosed 
bar assists in maintaining high chain speed." "The 
saw is fioed and the log fed 'slos%Iv through. 

Sa lades for Coconut Stem Conversion "mond 
In the milling or coconut stems as vith art other 

species it is the say%blade that is tile sork tool used 
for reducing the log to sas in timber. If there are any 
peculiarities ini a particular species (hardness, ir-
regular grain, abrasisetiess etcl, the sassblde ssill be 
changed or the cutting speed altered. Peculiarities of 
coconut vsood are its abrasise nature and the extrenme 
hardness of the bundles of fibres in filature stems. 

Consequently it is not practical or economic to usc 
standard plate sas.i as a serry limited number of cuts 
would be made before the sassbecame too dull it) 
cut. Hard facing of the sassteeth is necessary if 
cocostems are to be sassin economically. There are 
\arious materials that are suitable for tile hardfaing
of sassteeth, each ha%.ing its os In iethod of applica-
tion and maintenance requirements. 

4..\ File I ungiii irbide lipped Sa\ 

The materials that liave bten used to date are 
sarious grades of tungsten carbide, sarious grades of 
stellite. tunsweld, tungtech. carbitroning, high speed
steel and high frequency hardened steel. 

Tungsten Carbide 
Tungsten carbide tipping of sass teeth is tile riost 

successful way of overcoming excessive sas, teeth 
wear or dulling. The tungsten caroide tips are formed 
during manufacture to shape and dimensions suitable 
for fixing straight into recesses on the face of the sass 
teeth. Grinding to final shape and dimensions for the 
required use is carried out ott the complete saw blade. 

Although tungsten carbide has been used sue-
cessfully on bandsaws and there would be no pro-
blem on frame saws (provided there ssas adequate 

clearance of the tips on the back stroke) it is mainly shape eai 
used on circular saws. Tungsten carbide is not an 	 working 
economic tipping method for handsasws because of 	 solder. In 
the number of tips required, the type of equipment to 	 can be fu 
sers ice them. and the time and skill required to main- Conseq
!ain them. on any ty 

A hg h degree of skill is required to maintain tensively 
itingsteti carbide tipped circular saws. Relativel' C\ are to be.petsis e precision gritditg equiprttent utilizing dia- a red tip, 

grnding vs heels is essential. A suitable 
,,avshopis required Mhich rules out sersicini the Cobalic 

,,av,,, I the field. I-he best knossn practical optton in 	 ferent tra 
tle field is a sitgll grinder for face grinding of til,, 	 material I 
carbide. Tie grnder vtild .. .oe a precision 	 has becon 
Machine utilizing diamond Miseels. The race strindine \cry satisl 
could be carried out only issu to three times betore is its ease 
tile sas viss sent to he saisstop for a full sersice. also has % 

Iungtten carbide is asailable in sarious grades. Stellite 
Ilie,, ranee froi softer less vsca: resistt but tough tip. This, 
iiaterial, to harder more sear resistant but brittle Hoseser, 
tnaternll. Most tungsten carbides hase a cobalt base. 
il tsonie are als i asai able ilth a nickel base. Nickel Method o 

is recognised as beine more corrosion resistant, There a 
tougher and easier to brtl.e to the sass blade. Tile nor- to sas tee 
ital grade of carbide used on sas, teeth is I.S.O. K20 (a) A dr 
or equialent lut for cutting coconut tie uemt ssage cup 
iougher grade I.S.O. K30 tily b- desirable. (b) A lat 

Preparing asss or tuturistn tipping, and fixing tle the end oi 
lps securdvel into tile accurately ground or milled 	 slightly. T 
recesses iIll tile sass tooth faces, requires skill and 	 looks simi 
,crupulous atteiiton !( detail. Similarly, final rin- Md Nolt(
dinl, to produce an optiniuin cutting edge demtatnd, mould aro 
knssledge and skill. and good quality equipment. point simil 
Siicon carbide grinding ssheels ria ' be used for 
rough grindingi but diamoud heelssc are essential for The usu: 
ltitlill g. is to grind 

I he eSseittials of carbile sas ts!e aid maintenance sides of ti 
cait be suniiarised as follo s: 	 The main i 

the size of 
(a) (learitic,, i, e\tretel\ important 	 trolled if t
(b) Carbide is brittle and trust be handled \,ith care 	 grinding tI 
(c Too large a tooh bite should not be made aistIre be taken it 
shock of oserbititn cant cause carbide breakages. on the stel 
Recommended rtaiinIii Ili bite is approximatels. 1.3 It is con 
unit per tooh saws runnI 
(di Tile ,IarpIe0S nItgle should be kept to at least 45' become rol 
it ensure a strong tooth point better to ci 
te) Tile correct dtitatsd grinding s.,heel for tile job This would 
should be selected. Extreme care should be e\ercised a saw. Mo 
vshile grinding stellite. Sh 
If) Diaitond ;s.heels are e\pensise items and ought badly cut 
only b ued Oil precisioi grinding machines crease the 
(g) Carbide rcquires great accuracy iii tihe grinding With bat 
finish. Antgles on Its lace. back and sides and should to) lorg 
be groIund oi precision grinding iiachirtes softer woo. 
(th) Trained personnel ought I(o carry out tile ssork. saw becom 

Details b 
tips iive bt 

Stellite (-ungsten Cohall .- 1oll) be recognis
As sith tungsten carbide, stellite is available in Precision e 

%antous grades from softer, tougher grades to harder saw perfor 
more b::tle grades. The tungsten carbide manufac- Mills used 
turing process requires flat all components, in- the use ofc 
eluding sas teeth, are formed close to their final rugged, eas 
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it is mainly shape early in tie process and then fixed to (heir 
le is not an working place by another siediun such its silver 

because of solder. In contrast. stellite is asvailable in rod forin it 
quipment to can be hused directly, s,ith heaton to the base nmetal. 
red to main. Consequently. stelklie can he used equallv its well 

on any type of saw. including bandsass. It is used ex-
o maintain tensidy %%'.here hardss oods %stit an abrasis.e natusre 
elativelv ex. are to be cut. Grade 6 ,tellite, w Itich is identifiable b, 
tilizinL dia- I red tip, is tile mOst comnmonly used oin sas teeth. 
A suitable 
rvicing the Cobalide 3 ishich is a similar material under a dif-

al option in ferent trade nale is also quite satisfactory. A neswe r 
ding of tile mtaterial put out by Eutectic, called Eutecbor 91(X), 
a precision has become %erypopular for this use and has pros en 
cc grindiig very satisfactory. The main reason for its popularit, 
mes belore is its ease of use in applying it it the base t al, if 
IIservice, also has sery good sicar and shock resistance. 
)us grades. Stelli5e is also asalable for Sass asa preformsed 
I but tIougi tip. This can be fixed to fite sass sintig silser ,older. 
but brittle Ilssesier, these tips are siore e\petnsiC thana carbide. 
balt base. 

ase. Nickel Me iod of Tipping 
resistant, There are three tiain tiethods of applvisie tellite 
The nor- to saw teeth. 

I.S.O. 	I 20 (al A drop of toltesn sellite call lie applied to the 
(ite next sssage cup 

C. lb) A large deposit O'fstCllitC 'atl Ie sielted ON 1t 
I fixint she the end Of a sass toh .hich hia. been grounId back 
or milled Sitly. rie stellite is ileti Isirsed ith dies So that it 
skill and looks similar toI a ssagecd and Shaped point 

final grin- (ci .Molten stellite ca' be poured into t ceratic 
: demands tould around sile tooth point. This iue, a filishcd 
qnipment. ptoint similar to Step b 

used for 
sential for rite usual procedure in grindig siellite tlipped sas', 

is to grind tie laces and backs first, Ten lo grind the 
sintenarlce sides of (Ile sisage silh all " eittailtng" isa cline. 

The mairn reason for follin tg this procedure is that 
tle sie off the tinished point can be isre easily on-
trolled it the side grinding is performied last. Wihen 

iwith care -rinding file facis and backs of fite teeth, care st 
d as tesite e taken to ensure that the teed linger does not pitlt 
eak ages. on the stellise deposit.
alely 1.3 It is connon (tofind sawsmills using stellite tipped 

sawss running tie saws to tile extent that the points
least 45' become rounded and dull. it 5ost cases it %souldIi 

better to change the sass before it got to thiss point. 
r the job This wsould result in less itile being taken to Sharpen 
exercised a saw. More sliarpenlngs .wuttld be gsined rll the 

selhte. Sharper tips alist) eian prtductions ot less 
nd ought badly cut and thus wasted titnber. It iiould also it-
!s crease thie overall life if tie sass%. 
grinding With bandsaw s, Itis teidencv to ctsntile sastt g 
d should too long before re-sharpcnoiftg Iparticuladlv' u ith 

softer ,,ood) frequently leads to gullet cracks as the 
e sork. saw becomes fatigued. 

Details of methIods of foriming asnd gritdits siellite 
tips tsase been onitted front this account. But itMust 
be recognised that considerable skill, and the use of 

ilable in precision equipmient are necessary for satisfactory 
o harder saw performance. For thsese reasons most smaller 
nanufac. mills used for cutting coconut wiod base fas,,oured 
ents, in- tie use of circular saws with inserted teets wshich are 
ieir final rugged, easy to maintain by face grindinsg, and can be 

easily and quickly replaced whlen too isorn for fur. 
titer grinding. The mnot, ,atllsactory inserted tooth 
for cuttini coconut to date has been a stellite inlaid 
1ooth. Tllis is i standard carbon steel toothiis it a 
coatin of stellite over the top and side surfaces, ap
prosinatcly one to0 wotn lick. Wear resistance is 
good. Only face erinding is necesa rv. Fi

ling is not 
poss ible. Grindine is be ,t done ot a hand gulleting 
lachille \,illh iTe sas%resiosed tront fle ri.,\ good 

finish ilst be ilaitiaIlied isilth angles accur-ate and 
face square.Portable jock cy.type crirder ssIhich 
clanip oni to [ie sas blade has been ued in ,mall 
coconut 11s hit toe seenl tO ha',e been reallsills 

salisfactory for sttaltntaiintsg I good cutititg ed .
 

rungtech 
F1Utigicli IS I poisder apfplcatlit that cats be used 

to harden the ,,urlace sl baseofan ietal. The alloy 
possder tonitnlng partices o nstslen is applied 

itrough a Special oxy-acetylcne 'sich to the surlace 
Of pre-heated basC i.al. rhe flame swseats tie allo, 
po.sder into tie Surace it fle material. niis has oill'. 
beets uld itt trials so far. Is has prosent stccesSul on 
heasier gaugle circular Sassws.Soe skill ansd care is re
LIu"ll", iIItIis tpplicatiOsl As stisus O tie teal %sill 
resul it tielting and roundint the cuittig edges. 

.\ tie coattig of posder is quite tThin esen a light
 
grind \sottid renite If. rheretore it tutist be applied
 
ti the tisoilh aIter ,halrpenie.
 

.\ thin laisr I, shestasphplsed 1t Iteace or sIte tooth. 
Ilie looth i, iogamsiground lightly it file back to
 

retiais ,t sharp cutting edge %%ithoulilnlttissng tite
 
hard ttculin frontithe face sI fite tooth.
 

('arhitroning 
('arlbitronitii us sile dCpOistlOIi of materials such .s 

tuigten carbides and titanium carbide front an elec-
Irode OtfIIese materials 1 spark action on to fhe sur
face of tile Sassteesh I. lshe electrode wshstlichis held ill 
she electrical tachsine designed for his metsod of 
coatsti i, sibi .,ed agaisst tie tooth surface. 'rise 
s.ibrattin makes and break, coittact cauiig sparks 
ssiich transler tIe iolten carbide to the tooth. Tue 
tihickness of lie deposit laser wsill only he ip to about 
0.07 tii .0(13 ich. [or This rCatiSs ile isetod is 
it estirelv clticitit as in some species, acids in t e 

isinber appatentl wsill eat under the layer lifting it 
ioil. tlts, cier cuitsice tite is claimed to be increased 
tip io ive tittles and loiger. 

Iiglh speed steel 
Itigh speed steel is used i (lie lori of inserted Saw 

eeth. isAsIsithtie stellite itlaid Teeth tile high speed 
,Steel teeth wsere designed for use in cutting species 
that ordinary carbon steel ssould not cut effectisely. 
Fhese bits call be used in inser:ed tooth saws for cut
tIg coconut, but are [iot as sear resietaint as the 

stellite inlaid Teeth, nor its economical. 



Waste Disposal 
Waste products - or by-products - from the fell-

ing and milling of coconut trees are either a costly
embarrassment to dispose of or a potential additional 
resource. The most important consideration with 
regard to removal of the trunks and other debris 
from coconut plantations is the phytosanitary aspect 
-the potential threat of pests on the newly established 
plantations. Rotting logs and other decaying debris 
provide ideal breeding places fort,o major coconut 
pests, the coconut beetle Orvces rhinoceros and 

palm weevil Rhynchophorus schach (Oily).
Disposal of the woody waste left over from milling

is a problem. Burning is the cheapest and safest 
means. Discarded round logs, generally from the up
per softer trunk, are best cut to approximately half
metre lengths, split and stacked to partially dry. They 
can then be ourned, or used for sone form of fuel
(charcoal, gas, firessood). Palm fronds and the 
"palmit" or delicate fleshy bud in the crown of the 
tree become aailable as useful by-products if 
organised collection and disposal iscarried out. 
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Is and the Grading Coconut timber 
own of the Croducts if
!d out. Grading coconut timber according to low, tnedium and heasy densities is important, since the dif

ferent grades ha,,e different end uses. Timber of mixed densities is more likely to tM,ist and degrade. 
Grading should begin at the contencenentt ti ogging, and be tollosed through the savsnwood 

con',ersion process. 

The development of a uniform grading tandardn \ ould help to promote local and export 

marketing. 

Timber can be graded ssually or by ttore elaborate techniques. A simple colour coding systetn is 
appropriate for use in recording grades. 



Grading Coconut Timber Sample 

Quality Control, Particularl) Relating to Export
In the course of coconut market research and pro-duct development it has been established that no in-porter inany of the countries surs eyed is prepared tomake a commitment to pur:hase large solumes ofcoconut ssood unless both quality of ma terial andreliability of supply are gratranteed. It is alsodesirable that uniform grading should be establiShed%sithinthe sarious producing countries,

When any country considers the establishment of acoconut milling and processing indiustr\. thereshould be emphasis ott art overall control vshich .,sufficient to co-ordinate quality standards. This cort-trol should rot restrict efficient managerment butshould aim to protect and foster tiletnterests of thecountry, the coconut industry and its customers. An
enforceable quality standard pros ides such I control. 

S~stem of Identification 

The naintenance 
 of' qnalitY control of coconuit 


wood is not terely a matter of Inspection and 

grading at tle point of sale or export. Because of the 

w Nidelyvarying densities of m aterial vsithin each lotg. 
and tire difficulty of differetstiatng these by super-ficial inspection aftersawing has alkenplace, It isessential that grading artd identification of the 'sood 

from different parts of a log and from different Oe,
alot g the length of t tree be carried out in the pltra -lions at time of felling. Such a radirig \,!steti. con,

,,sting of colour-codiIrg tie burs oflogs 
 itId i talv,after tite trees are felled and cut to length. ihereb, 
te colour markings remain on each timber picceafter the logs are Ias beensa\n, deseloped arid 
tested. 

Tire general principles of this grading system %re 

as follows: 

Painted Ends of Logs Before Sasnilling 

Base E -nd Uppe End 

Figure 5.2 Colour Grading on Log Butt 

Specii timber 

-MlilnlIt is first necessary to inspect standing trees so that density 
a judgement can be "madeas to a tree's age, by means
of length of leaf, not production and 	

-Max 
countr.

the stein belos tite crosn. 
characteristic thinning of 	

tie 

-Timl
Suitable trees are then marked, felled and cut tolength, 	 as bark 
cup, spBefore extraction, eery log rmust be marked

establish from %shatpart -of tile 
to 	 imperfe

tree it cores. It isconvenient %shensasing 	 -Timto length to make a sitgle ing tree,chainsam niche otnthe Ioser end of base logs. tso -Dipniches for second logs attd three niches for upper logs(see Figure 5.1). Then. irttmedizafter the logs are stockpiled -Prottbutts a- painted different colours on tle lower end -Tran(base logs RED, second logs GREEN and thirdlogs -Re-d:YELLOW). On the rese:se ends thes should be It is pre!painted %sitha 	 7WHITE band extending 0mt r asoid arfrort tie circumference (see Figure 5.21. fall 

rected frFrtire S.1Clhains,i'. (iraldmt Marks on I ot:, of millirc-.. l 
prietar"itar
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After dr, 
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('rading,echn
 

isualn 
grading FGrading 
means oAfter such an identification system as described
abose is in place, quality specifications are then 
necessary in relation 	 Visualto each end use. 

In the local hoirse-bnildirg market 
C-I 

grading \%ould 	 little furtherbe required, though general informa. 
ion on tire clnaractcristres and appropriate use oh thiLeacht grade should be aalable.
 

For other buildirg construction, shich 
 tay be inasirubject i local goserninent r'gulations or building discodes, more detailed specifications are required.
 
Timrber Jhould be 
 graded hard, intermediate or

soft, corresponding to high, medium and loss densities. Tiletechnical limits betsHlighDensity abos e 500 kg. cen tile grades are:'
 

Medium Density betseen 5rX) and 350 kg/ir'

Lov Density less than 350 kg/mI.
As a ruleonly high d asity coconut
ceptable for structural purposes. timber is ac
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Sample Specifications 
Specifications for coconut timber drawn up by a 

timber exporting company" are as follows: 
.,%illing tolerance minus nil plus 2.5 mm 
-Minimum basic density 400 kg/m'- for rncdium 

density and 600 kg/m '- forhigh density 
.Maximun misttre content E.I.C. of supplying 

country 
-Timber must he clean and tree trom defCtsN such 

as bark. rot, collapse. sapstain, brossn spot. itist-, 
cup, spring, checking, sarp, %%ane or other %isible 
imperfections 

-Timber should be milled within eight hour of fell
ing trees 

-Dip all timber in approsed anti-,apstaii solution 
immnediately after milling 

-1Protect t imitber from rainsatt ::r diping 
-Transport timber to drying sard itntnediately 
-Re-dip it anti-sapstain solution prior to ltakiig. 

It is preferable that this iscarried ott under cot% to 
aaOid allchance of chemnicals betn-i diluted b.raiNt-
fall 
eFillet timrber in proper dryig rack, pro-stack 

tected fromt rain ittd direct sunlight %stliti 24 hoturs 
of ttillitng. 

The anti-sapstain ,ojt1on 0ulhiicd \t,as a I-ro

prtetary mixture 0f aptapol and cltlorothaloltItl. 
tnaititainig a mntttttutt otncenitrallOnt of (1.4 per:en 
captalpol . 

Packing specifications for rough sasn timber 
established for export control %sere that alltimber for 
shipment should be steel banded, tsittg 75 x 25 tntm 
fillets under all-steel banding. Packets 1,hotld be 
banded on 10 x 50 intigluts to facilitate forking.
Packets should cottain timber of like ,pecificatioul 

and be in packets of no greater than one cuhic tetre. 
After drying to E.M.C. packets must not be exposed 
to ket condition.. 

(;rading Techniques 
v.itch hae been eainted intclttdeTechniques 

ittal grading, basic density determination, and 

e~radinit by %seigltt.Checksr onl densit cati be tmade b%11C J-a..ka h 

iteas of"thte Jaika hiardntess et. 

. .f . ne s t s. 

'sistial grades may be as folloss: 

C-I (clear one-face)


Clear of step or tatnetit ote face 
-Step or wane catt appear oi ip to half ofthe 

thickness assay from the clear side of the board 
-Solid spot can appear o tilte clear face. but 

inarea less than tsso percent of the face, and in-
disidual areas of less thatt 0.5 cti' 

-No string spot allossable 
-Lengths to a minimtum of one ietre 

accepted 

C-2 (clear both faces)
-Clear of step or t ane ott both faces 

-All sides square 
-Spot as described in C-I, for both faces 
-Lengths as described in C-I 

UIllil"
 
-Wane allowable up to half an edge and half 

one face 
-Step allowable on one edge all across; but 

not more than one-quarter width of tileface: 
OR one face all across but not more than one
thirdof tie edge 

. ,' 
____ 

"" " 

-"
 

. ,. " 

5.-\ [he los-densty trade Coliapses 

-Hard spot alloss able in any quatity ill 
niedium and hard density, and 20 per cent area 
of any face in soft density 

-String spot allo%able tip to fite percent of 
surtace area of any facetile 


Grading h Basic l)cnsit, 
Fle basic density of apiece of coconut timber is in

formation of considerable %alite in grading and 
utilioatton of thetitber. It is calculated as the o,,en 
dry seight of a sample divided by its green volume. 
Tie procedLte isrelatiely siiple and can be used 

talit the trade to check the quality of a consign
[-dent. 
D nsitisclosly corrlated tkith hardness %hich 

amay 
y 

tasured by This nieasuresbe the Jetika test. 
the t e com press lietla (ifi p r eesu ic reqrquu ired tooctiprs atiea ballalo 
standard diateter for a measured distance into a 

tittber sample. rests carried out ott ,s,,oodtile from 
the peripheral toneof butt logs frot coconut trees 
froti Tonga shtossed an "aserage resistance of 10,950 
tesstons radiallI and 1),800 newtons tangentiall, at 
12percent moisture cotent.Comparatise tures for 
other timbers are 

European Oak 5050N - 5550N
 
Nortl American Oak 5600N - 6250N
 
Teak 505ON - 5550N
 
Tas a 6300N -71CON
 

Rimu 2850N - 3550N
 
Sapele 5600N - 6250N
 
Radiata Pine 2250N - 2800N
 
Kwsla 8050N - 8900N 

The figures illustrate the significantly higher hard
tiess rating of selected coconut swood.
 

(, :!
-



Appearance 
The appearance of coconut wood is distinctive. 

The grain is strong and irregular so that the texture is 
variable. There is also a noticeable colour variation, 
sometimes related to density, the dense, sood being 
darker. It has also been noted that there are two I L 
varieties of tree, one which produces very dark wood 
and the other a lighter wood. There is thus oppor
tunity for the production of a range of coltur grades 
in joinery or decorative features. It follows that col
our classification of the wood during processing is 
sometimes advantageous. 

5B The Densest Grades are Strong Enough for Struc
tural Uses .

1 
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IChapter 6 

Seasoning Coconut Timberi i Coconut sawn timber dries readily as 25 in boards but thicker si drybaes%er sloi. 
Degrade is not severe apart from collapse illmaterial below%30 kg/m 'basic density 16.I 

Sawn timber should be sorted accordin,, to density before seasoning,./ 



Seasoning Coconut Timber 

Coconut sawn timber dries readily as 25 mm 25 mm Material 
boards but thicker sizes dry sery slossly. Degrade is 
not severe apart from collapse in material belos 350 lDro Bulb "etilulb 
kg/m' basic density " Sassn timber should accor- Moisture Conlenl' Temp IC Temp IC 
dingly be sorted according to density before season- Green 60 (140'F) 54 (150FH 
ing. 100 60 (1400F! 51 (125'F) 

60 71 (160'F) 60 (140°F) 
Air Dr,,tng Final conditioning 77 i 170'1) 76 {16814htr 

Tire moisture content of coconut sassn timber 
ranges from 90 per cent to ISO percent. The risk of - verage inoistre content of the two sample hoards 
stain and mould inair drying is such that appropriate of the higiest moisture content. 
chemical dip or spray treatments should be applied Drvin titte is six to ,eten dass in a commercial 
before stacking. For the same reason, protection stack. 
from rain is desirable and air drying should be car
riedout in an open-sided roofed sted. 

50 mm Material 
Preliminary air drying to 25-30 per cent tnoisture 

content Isrecomended since 50 tmm pieces cannot be 
satisfactorily kiln-dried front green. Drying ttay 
take fise to six days on the following schedule. 

)o [lulh \Net Bulb 
Moisture Content Temp 'C Temp oC 
30 60(140'1:) 54(130WF) 
25 66(150'F) 5-1135F) 
20 66(10°F) 70(158 F) 
Final cottditioning 1(1607F)7{1l58 l)Shr 

Fe denser grades o t coconut do not hasc a high 
differential shrinkage so tile tentdettc) to distort isnot 

rtyt do l.nesere. Tsist is commoner than boss or spring.: Col
lapse is the most ohs iousseasoning degrade. increas
ingprogressi, ely belcts about 350 kg;in' bastc densi
t\ al%%tichlel it mav not be recos.erable. In denser 

Similar drying times hise been reported from ttta rial, reconditionint after drying gi.es good
 
ses.erat Pactfic Island countries. : 25 im board, recoser frtrom Lollapsw.
 
dry from green to equilibrium moisture content (17
 
to 20 per cent) in 9 to 1 v.ceks, ,shile 50mmmttaterial Seasnning of poles
 
may require 6 mottths or more. Because cocottLut sood has a high moisture content
 

and is %ery prone to fungal infection it requires 
Kiln Doring special care in drsing itt the round before presers ati.e 

Tle Ness Zealand Forest Serice, Forest Research treatment.:' Debarking is essential and thematerial 
Institute, has recommended kiln schedules as a result should be stacked in sheds or under a rain-shedding 
of studies on material from Tonga.' coser iii locations ssith good air movement. 

14P 



Chapter 7 

'et Bulb Preserving Coconut Timber0remp c 
4(150°F)
I (125°F)
) (I40F) Coconut wood in contact with ground or wsater requires preservation if itis to last more than a few 
5 (I68OF)4hr 

years. 
pie boards 

Coconut wood for interior uses, stch as furniture, flooring or walling, does not generally need to 
)Mmercial be treated with preservatives, although in some ensironments the timber (particularly low density 

wood) shiould be treated against termites and other sood borers. 
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IPreserving Coconut Timber 

Provided the timber is adequately seasoned. 

coconut wood can be treated by the %acuum/pressure 
method using copper-chrote-arsenate presersatises. 

It can be used in the sawn form for w,eatherboards 
and verandah decking, in either sasswnor round form 

for house piling, in the round or quarter round form 

as posts, and in round-form as poles. 
Material which has been treated and exposed in 

serv.ice trials indicates that if used clear of the 
ground, a life of 20 years could be anticipited. and 

rounds or quarter rounds used in contact s, th the 

ground should ha .e a sersice life at least in the order 
of 15 years." 

Coconut wood in contact with ground or water re-

quires preservatio. if it is to last more than a fews 
years. Coconut wood for interior uses, such as fur-

niture. flooring or walling, does not generally need to 
be treated with presersatis es, although in some en-

vironments the timber (particularly los densits 
woodl should be treated agaist termnite, atd otlsi 
swood borers. 

In some ens ironments all densities of sass n timbers 

will need protection against termites and other ssood 

bort _. 


Sonic uses exposed to tile wseather tsay not justiifs 
full strength treatment, TIe presersation required 
may be recessitated by standards and local buiiding 

codes, o: Iy, the length of life required. Housing 
from coconut timber wshich has been brush treated 
with preservati e svill gi e the house a longer life than 

a thatched roof house of lesser quality. Local 
economics can determine the preservative anu length 
of building life desired. 

It is preferable and more feasible to asoid ground 
contact by placing a house on foundations wsith a, 
waterproof barrier betsveen the foundation and the 
wood. 

Health standards and public attitudes to the use of 
preservatives with toxic ingredients pros ide further 
cause for concern at the suitability of different types 
of preservation. 

Load bearing poles, from fence posts to electric 
transmission poles, require higher standards ot treat-
ment. Coconut wood can be used inside buildings 
without treatment. Insects are not a major threat lt 

dry wood. 
When exposed to the weather but not in contact 

with the ground sonic protection is required. 
Pressure treatment with copper-chrome-arenate to 

intermediate retentions (five to ten kg conmercial 
sc.lts/m) gives excellent results. Brush-coating dry 
wood with creosote or copper naphthenate svill give 
good protection but retreatment will be necessary 
every three to four years. Surface pre-treatment witht 
inorganic salts (e.g. 12 per cent acid copper 

of latexchrotiate) followed by one or two coats 

enmuilston stain will gise a good and durable surface. 

Preser ative :quirements for ground-contact 
timber, e.g. posts and poles, are still unresol .ed, and 

more N%ell-controlled tests are needed before a confi

dent assessment can be made of the suitability of 

treated coconit w.ood in this si'uation. The most 

crucial factor seems to be making absolutely sure that 
the wood does not hecote itfected by any tungi bet-

secen felling and final treatment. 
Coconut tern wood is not ery susceptible to at-

tack by wsood boring insects and will gi%e good ser-

%ice sithout treatment if it is protected from the 

,,eatiler. If protection front insects must be ensured 
(lie wood can be readily treated with boron b diffu-
ion. 

Exposed to the .- ,t icr or in ground contact 
coconut sood is peris:iable and preservative treat-
tent is essential. Debarking round poles and posts is 

an extremely difficult task but s necessary if they are 
to he treated by cotisentional pressure methods or 
hot and cold bath. The wood must be at least partial-
I, air-dried before treatment and this iust be done 

under cos er. Pros.ided the outer tones are well dried. 
good retention aind distribution :an be achies ed with 
creosote by hot aid cold hat. aid copper-chrome

arenate by acutn pressure. 
Pressure sap displacement of unbarked logs has 

prosed impracticable 

Oii- and Water-based Preservative Tehniques 
There are tisso general types of wsood preservatises. 

These are the oil-type such as creosote and pen
tachlorophenol, and tle sater-borne salt-type such 

zascopper-chrome-arsenate. 
A black or brosnish oil made by distilling coal tar 

or coal-tar creosote, is effectine for presersing wood, 
but its colour. and thte fact that creosote-treated 
wsood cannot be painted satisfactorily, make this 
presers atis e unsuitable for finished timber where ap
pearance is important. In addition, the odour of the 
creosoted-swood is unpleasant. Nevertheless, coal-tar 
creosote can be satisfactorily used in treatment of 
tence posts and posts of low-cost houses where the 
materials are used externally and in ground contact. 

Pentactlorophenol solution preservative generally 
contains five per cent solution of chlorinated phenols 

in a solvent of liqitid petroleum gas. The heavy oil re
mains in the wood for a long time and does not usual
ly provide clean or paintable surfaces. Pen
tachlorophenol solutions are usually applied to wood 
for exterior use. 
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Copper-chrome-arsenate presersatis e is highly 
soluble in ssater. This is sold in the market under 
trade names such as Tanalith C, Boliden K33, 
Celcure AP. Copper-chrome-arsenate is now prefer-
red and more i del% accepted than coal-tar 
creosote, pentachlorophenol because it leases the 
ssood clean. paitable and free from objectionable 
odour ateer treatment. Furthermruore, coal-tar and 

)ats of latex pentachlorophenol hate beCotte More cost] ' lhn th 

able surace, vater-borne presers atis es. Ilosses er CCA i, i1ot ac 
ceptable for tie treatment of roof shinigles %%heretle 

)und-contact roof is to be used as a catchntent for drinking ssater. 
esolved, and 
fore a contfi 
uitability of 
i. The most Preparing Tlmher Prior to Treatment 
ely sure that \l coconut timber to be treated must be free frot 
iy fungi bet- defects to attain satisfactory treatment and good per-

forniance thereafter. Treat inent of tiiber by diftu-
ptible to at- sion using siater-borne presers atises iaty be done on 

ve good ser- freshly-cut sasi tintber to pertit tnos ementt of soit-
d from the tion into the %sood. For other iethods dry inig before 
: be ensured treatm ent is essential. D r in g the material before 
on by diffu- treatment pertitt adequate penetraiton and unifortin 

distribution and reduces risk s of chdetCing and tie 
consequent exposure of untreated tniber. 

nd contact It is also of great importance that all ntachinin 
atie treat. hould be dotie prior to treatment. This incltdes in-
and posts is c.siing of isood to iiprose the penetration of preser-
i if they are %atise and tiachinItg operations su ias platitti 

nethods or cutting, and boring. 

ast partial. For round coconut timber, debarking should be 

Istbe done done to accelerate drying. The bark greatl retard,, 

well dried.
 
ies ed withr-ehrom-t 7A Debarking Poles.r-chrome

logs has 

ues
 
servatises.
 
and pen

-type such 

,g coal tar
 
ing wood,
 
,e-treated 
ake this
 

where ap
)ur of the 

; coal-tar
 
tment of
 
where the 

Icontact.
 
generally

I phenols
 
vyoil re- L,
 

Ot usual
s. Pen
to wood
 

moisture remosal from the tiner /one of the log 
thereby prolonging dr.irng and risking decay and in. 
sect infestations to the log. Under ZaMboatia condi
lions. it takes three to tour moufths air dryingi of 
debarked round coconut tittber t0 ensure good 
preseratie treatment. 

'Treatment %|elhod, 

Prcsers atis e treatment of tiuber is undertaken by 
pressure or ton-I'ressure processes. Hte pres sure 
itethod ot treatment is unliki ely to be tfcastble fit rural 
areas, %%here the relatis ely sitnple non-pressure pro
cesses can be readily adapted to local facilities. 
Brush Treatment 

Bushlirushtreatmentircatni.cit is the ,,imphest method of).ippl~ tug 

iood nnis m -)I iene per cent penpreseratie 
arsitcn be u e t per ent o dr cocoiut 
ood (tite to three coatimigs may be applied depen

o t 
diniz on tie drynea o the material. In most case 

mend ed tneobyuniv.ters 

Soaking
('old .soakit of sell -,easottCd coconut tiiber 

generally achieses better presets'atise penetration and 
retention than does brushing. The timber is soaked in 
a three to fi se per cent copper-chrotte-arsenate solu
tion for one to eight hours depending ott the intetded 
use. Material treated by thisimethod can be used for 
construction of buildings. 

yACau 



Hot and cold bath
 
The hot and cold bath process inoles tie heating Forest Research Institute, Ness Zealand, and are cur

of coal-tar creosote, or pentachlorophenol in heasy rently being tested at Zamboanga. rile
objectie

jetroleum oil, with the material totally immersed In these deseloplentts is to produce a sale.
 
during the duration of treatment. The sood is heated econ imical treatinent for moderate decas, hazards.
 
in the presers ati e in atopen tank for se.eral hours, Ina% ia acuum
I e plant e standard % pressure tinit 
then immediately suhtnerged in cold prcser,.atise for intalled at a pernanent location. Schedule. used for
 
at least allequal number of hour,. -or sell-,,easotid this technique %ill gic a high standard ot
 
coconut limber I hot bath of tsso or three houlrs protection.
 
follosed by a cold bath ot like duration or more is Ioes,s hould be cut to pole or post lentli and peel
apparentlI sufficient.Loner periods are preferable, ed or sasn into limber issoon as possible after the
 
especially duritg healing, to ensure Ihaitie swood i, palisli hae been tdled. Once processed into the form
 
properly penetrated b the preseratise. )uring [tte it such it isill he dried tihe %soodshould he lsen a
 
hot bath at aiabout Il) C). air ti the swood e\putid, prksphlIlactic treatmett %%llha good IutIclcide. )ipp
and is forced out. lti :hecold bath, theresidual air in in i,preterable to sprai hlot it sptayine is tieon
the %,oodcotracts, lherebs cieatnit . partial I alterihatise,1 .OllplCte coseraCe should be ell
sacuumn, and the prese,iatse lut ion tter, the sured. ldicatorlsare thit the best chcmtical inisiure 
%kood. is Captalo 1-..4 Cper cent a.h) plus ChIlorothalonil 10.5 


A double ditfusioni proces-, ticing %ter-lboic
. s per ceiii t.).
presersatise, it,,lse, the iincllersiont ot s.ood lla l)rsitr sgtacks hioulid be erected stith care. liesite C 
copper sulphate 1shich to ,hio1ld he elesated. free draining, clear of \ecetationlt1 i I thetIheated 

about V C' forthree to ,i\hours acedci1CLd ti.Ci- AllOpe htsi attlld%kind.Btearers should he o coil
niehi. rhe niaterial is theti intitersed IIIait equai ttiis - . rte tr adcsuiateli treated wsood, arld should he at
 
ture 
of cold sodium dlichromate ,andartic pento- icaI51t nnt 1ith. The ftack should be protected
 
ide solution for one (it tstwdas,. Fle preseratise usth t-'er, iich should estetId be oid the slack in
 
penetratioLn anid retention are sa.icuor\ totlie ill direc!otis, to a1distaice CelUal 
 to at least ' "',
treatmentit Lifpomer electic ples and teice po,t .uiter o'ttie,tack heihit. The tuther should be 
The copper sulphate ,otlution, is htilihi%corrosise to open stacked uitng treated fillets or, it the case ,of 
tctal, so the ireaiLg tank should be Osltlsfic[- 01 pot . itl lie tori ,I ait open crib so that iir ca.in 
stainles, steel. (1o1%:red% 'stacks should be marked to sho" the 

Other treatmttents a11t1110111a Oi ot and the should rei1iiit IlltiItg sIltOTI. daite ,,ten.ctirt mtitecrial 
presersatl.es. and alnlulria it' precipitate tie iack lot- period ot ise L 24 steeks. dependent oil 
chetmicals itt tile hta1e deeloped tle .. rouind or"stood. beei at sltethcr it :s qtarter ull routtd. 

I)ring and preser' aliin seh dule 

I tital Pressure Final 
Solutioti sacIitIn I 14W1(1 PA) %acuum n tMitiiintim 

l)ryn cinc. -S5 k.-\ (-85 kPA absorption
Use Material Size Period csntCC'A) 25 in) 12(1 psi) 25 in) ilLitres m' 

Exposed' Sawit 25mtn 
Timbr thick %% 2%n 45 trin 10 inn 250-350'eeks 21nun 

Exposed' Sas nt 50 tim 
rimber thick 10 steeks 2U, 20 tnin 6) ruin 10 rain 250-350' 

Ground Quarter 
contact Posts Round 12 .keeks 6 O 30 rin 120 nu 10 rnin 200 

Ground 26-24 
contact Poles Round sseeks 6 o 30 Inin 12)) rain 10 mnin 200 

Notes: 
I Exposed to tie sseather but riot in groutid contact 
2 Depending ott densiti, e.g. mininmu of 25) litres. itt' for hard ligh-densii, stood 
3 For structural or higlsalue comnponcnis, solution concentrationts of 3 to 4 per cent are recommended 

http:presersatl.es
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Energy from Coconut Wood Residuesand peel

after thethe forme given a Cocon,i %kotd. especial., o1 high densilv. %%illmake g2!oodcharcoal..ny ,\harcoal kiln or process is 

de. Dipp suitable. But a s,,.,ml usine old oil drum, , cheap, ,impIe and etlecti e. llriqttetting charcoal is 
is the on. 
d be en- possible %%ithIn., Iarchi binider ,tsih as -orehut 
1 mixture 
[onif (0.5 Cocoiiit %ood :anbe .,used in dire,t tired boilCrS ,lthroiih i iiu,,t be %%.ll dried h'tore it%illburn. 

The site CoctJnuii isood itadeq uately dried, can be used lor ga.sliter., 
cgetation 

e of con
ild be at 
trotected 
stack in 
iastone
 
tould be 
case of
 
air can 

how the 
main in 
dent on 
id.
 

inimum 
-orption 
tres/m' 

50-3501 

50-3501 

200
 

200
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charcoal
Coconut Stems as Fuel Content C 

Coconut wood issinilar to other oods in itC 
(I


characteristics as a fuel. though the range o densitiesc,,se 
arco

within the stein leads to ariatiLon in le,n!re- posen- Itn 
in a 48-hsial.por!L 
 metric it) 

Less than 20 per cent I oltime of an as Irae it0n1. 
tial. 

COO
 
coconut steinis suitable for coils.r5 i to furtber. sood LISe 
and the remainder. together usith satntill to ellarcoreSiduc. 

air-driedreadily usable for cliarcoal ittakine and torthe Iro-

duction of energs. 

Charcoal 
Charcoal Making 

Many rural areas in the .\sia-Pacitic rcion makel, 
use of the traditional earth pittor coisnersi O 

S \ .N /awoaia 
. 

sccaru critic Charcoal Kili l:\-
Coconi 

charcoal. 
cCreasA. 

coconut stenas and hellto chlarcoal. The niethod re-
quires only a small itn.cstiient in 10iol, 0id Cp-
ment but, becaue of the lack of control o; tiie car- ,ecral other drumIndesietns has e been t ed or 

crea ig 
is neccss; 
tnate iha 

t 

bonization process. steld, are lo, aid the suahis of dccr bcd, differing linalIN in the number and Briquet 

Charcoal interior. plaetient 
, 

of air sctist and therefore of operating coal to Io 

More modern icthiod., at %arou, l.cl ,I rlcltriiqlu, . Mlasurement of the Uficienc% ot (hese sit and s 
sophistication. are iiossbeing applied. \ portable kilris are hi0osscsr otten irtpreCise since produCtioll O ilie hr 
metal kiln %%acolstrllcted for the"Phiulppine opciiatons do nor hase Consistent descriptions o tie Carried ou 
(ocontut ..\tlhorit III alllb.lallga 
to tilekiln deseloped 11 the 

to aIldi.Ouic.desisrir sutirlal 
L tited Kitidotti 

\\cishi,itdI Ioli tuh'conttellt of the iltital 
,iames. Sutice Ito,a that the Siplicity of the drum 

a hinde ' 
ratio is of 

Tropical Product, Institute. ' field, fromII 1is kihit ,11,Icit(,teel or brick, make, it appropriate %%here 
aseraged 20 per Centirecosers,. i:;srs-claibsOit. \,te.i1,Jictt.ca hotbe Li'stiCd. 

The approm.itate chenical atial%.is sI tie charcoal " - . Actiated 
is: fised carbon -0 per cetit: %olahile coihbitible.C Actisats 
matter 16 per ccni; inioisturc content 12 per cCIt; ash 
2 per cent. 

Tests %sereundertaken on another kiln based On - 1' 

eharcoal I
Charco th 
ing to ll 

the TPI Nik IV desicti ssith a %olutne of eighti '.The . -oleclar 
main difference iil dest sias that instead betite ol. 
all-metal cotists uciOtiontie bottomn cylinder %sas made 

of two layers of brick. The inside laser %%as firebrick 
lined %silthclay, %s!hilethe outside laser sas the Stan-
dard building brick. This kiln had eightopcrsngs. 
four covered sith chlimneys shich could be rotited 

r 

I 

Ccharcoal c; 

llion becasi 
d est %

Since eo 
sO-called 

% 

front opening to opening to pros ides arying air 1(\ 
to facilitate esen burning and carbotialion. flie 
material used for charcoal sins siaste material trom' 
logging, and some ssasic slabs Iront ,,awinillin. 

In Tonga, a siple kiln is constructed Iroiia 4.4 
gallon drum. A slot 14cin%sideand 73 ciii lon is ciCt 

Sit/atboaivi 
tcror 

RahJi criticOharcsoal Kiln Ill-

structural
reliable so 
ariois ch 

caride. 
monoide 
mouldine 

along one side. Tilebillets of cocossood aMeluaded reactor; hr 
through this slot a little at a tine. The kiln is Slarted 
by lighting a fire on the bottom, skith lie slot lacine 
horizontal to the ground. As tie billets startbtirnitng harcoal Retorts 
the kiln is tilted so the slot is gradually nios ed to at Charcoal retorts differ Iomn kilns in that the Producer 
vertieal position, billets being added until tie kiln is 
full. When the billets are burning ssell, the coser is 
put on, and the kiln turned until the slot isonce again 

chare is scaled ina closed chamber and the heat is 
supplied esternall\s, ithout an initial combustion 
stage. Tileeffiiency of the retort lies in its recycling 

Gasifier, 
from the h, 
the ,ood 

facing the ground. Tilekiln is left sealed until cool. of elfluenttwaste gases front lie central chamber intocharcs 
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holding the wood block charge to the fire box. After 
an initial firing to begin the reaction, the gases 
become the fuel source to carry the reaction to corn-
pletion. Tile charcoal conversion process is achiesed 
with a low energy input, and pollution is eliminated. 
The design of the retort and combustion process en-
sure aconsistent qualitv and higher yields. Industrial 
charcoal is produced, v.itt an ,1,crage fixed carbon 
content of 80 per cent. for a capital outlay little in e\-
cess of tie traditional brick kiln method. 

Charcoal retorts are capable of cotrnerrtig II 
metric totns of wood to four metric tons of charcoal 
in a 48-hour cycle including loading, firing, conser
sion, cooling. unloading and bagging. With the \saste 
wood used in the initial firling of the retort, tie \,ood 
to charcoal conversion ratio isbetsscen 31 to 4:1 for 
air-dried wood at 20 to 25 per cent moisture content. 

Charcoal Iriquelting 
C,,uo ui stert :haicoal has a lower tired-carbon 

and higher ast content than ssood (and coconut shell)1
Kiln Ex-	 charcoal. llriquetin, although not necessarily 

creasing the fired-carbon :ontent increases the den,,i-
ty necessary for industrial applications,. to appro , 

used or imate that of coke.' 
ber and Briquetting is the process of conpressing the char-
,perating coal :o form a compact, uniform iiass of hiher dcei-
of these sity and strength than the original material. Studies 

oduction on the briqhetting of charcoal from coconut stens-
ns of the carried out in the 'hilippines using sorghum flour is 
le initial a bider '. shossed that a suitable charcoal-to-binder 
thedrum 	 ratio is of the order of 16:1. 
te wshere 

Activated Carbon 
Activated carbon can be made front coconut %%ood 

*harcoal by the remosal of hydrocarbon tars adher
ing to tie carbon, to create a vast network of 
molecular capillaries to increase and improve the ab-

- sorptive power of charcoal. Activated coconut-shell 
charcoal can be best applied ingas and vapourabsorp-

f 	 tion because of its high density. The activated low- 
density wood charcoal and coconut-trunk charcoal 
are best suited to liquid purification. 

Since cocontt-;hell charcoal is conparable to the 
so-called charcoal produced from dense trees in 
structural strength and low-ash content, it can be a 
reliable source of carbon for the manufacture of 

:, .arious chemicals such as carbon disulfide, calcium 
Kiln Il- carbide, silicon carbide, sodium cyanide, :arbon 

monoxide; paint pigments; pharmaceuticals; 
moulding resins; black posider, electrodes; catalyst 
reactor; brake linings; atid gas cylinder absorbent. 

that the 	 Producor Gas - Gasifier 
he heat is Gasifiers work by drying wood with heat radiating 
imbustion from the hearth zone at the bottom of a producer. As 
recycling tire wood works its way towards the hearth it turns 
chamber into charcoal. The charcoal reacts with the air which 

is fed in through nozzles. Whe., liat takes place basic 
gas production starts. 

The gas produced is led through a bed of charcoal 
which causes reduction to the main fuel gas, carbon 
monoxide COl. The by-products of distillation such 
as tar are cracked 	 to form iydrogen and the final 
moisture of producer gases is: 

Combustible gas 
Carbon Monoxtde 20 per cent 
Hydrogen 19 per cent 
Nlethane I per cent 

Non Combustible gas 
Carbon dioxide 9per cent 
Nitrogen 51 per cent 

Heat energ3 to mechanical energ): 
i ke of \sood/houtr yields approximately 6 lipihour 
(Engine) 
5 kg of woodhour yields approximately 4 kWihour 
(General) 

The hearth nmodule is the actual gas-making com
ponent of tie system and is supplied as the standard 
stock item. All other components of a particular 
gasifier system are custom made or assembled from 
stock parts to suit tie purchaser's special needs, 
is liether they are for heat generatioi or for engine 
fuelling. Where producer gas is intended for use ill 
process heating operations such as timber drying and 
gas cooling, filtration need not be employed. Where 
producer gas is intended for use in engine fuelling 
operations, cooling and greater purity of the fuel gas
is essential and therefore appropriate equipntent is 
added to the plant to oblain this result. 

Ethanol from Coconut Waste Products 
The production of ethanol from grains and sugar

rich crops has been practised for thousands of years. 
Toddy aid arrack from the sap of the coconut paint 
are a well-kinown example. 

Tile alcohol has been used mainly for drinking, for 
medical purposes and sometimes for chemical pro
duction. Cost of production has not been an issue. 
Modernl techniques hate hosseer lo;kered costs of 
production arid in some countries ethanol is already 
produced .or energy use :rom prime agricultural pro
ducts. 

Considerable advances hae been made in the use 
of cellulosic materials for ethanol production. Recent 
testing of coconut utilization of the softer inner core 
of the stem has sthown promising results." 

Power Generation S~stems 
Mechanical and electrical power generation fuel 

led by wood, straw and similar materials has been 
practised commercially for over one hundred years. 
The earliest systems used steam and hot air external 



combustion engines. More recently internal combus-
tion engines have been used in conjunction %kith 

various methods of converting the fuel to combusti-
blegas. 

Other systens incorporating closed cycle gas tur-

bines and engines are being developed and could 

come into regular use in the future, 
The main factors limiting the use of sood or 

voody material as fuel for power generation ha.e 

been economic rather than technical and thus, a n% 
evaluation of the potent:al roust be concerned 

primarily with the economics of tire systems, in-
eluding saving of foreign exchange. Tile economics 
are determined by factors such as fuel costs, capital 
cost, piant efficiencies, labour costs etc. 

The lov,cost of oil fuels and their simplicity of use 
were the major reasons sIv there was a mnos e asay 
front solid fuels at tile beginning of this century. 

At present there are tissobastc systetis shich can 
practically and e,:onomtically be applied to kcenerating 

power front coconut swood and other \%o d wsastes. 
One system is burning with or isithout gasification 
and generation of steam to operate engines or rur-
bines. The other system is direct gasification frot 
wood or charcoal to produce a fuel suitable for use in 
internal combustion engines. 

The degree of complexity. the safetv hazards and 

capital cost are similar for both burning and gasitirca-

tion plants. The most significant differences are it 

the fuel consumption rates. Gasification direct tront 

wood uses about half as touch iswood as either a direct 
burning system or charcoal-niakinrg folloised b\ 

gasification system, itproduce tile sane energ out-

put. Tire stean engtno has hosseser adantages i 

simplicity of operation anu i .iability, 

P'oser Sstem 

There are rnany possible reasons for considering 
poser generation based ott stood. Before comrenc-

ing such a project it is necessary to consider nians 

factors in order to be sure that tire project %% 

Establishment and Operation of 

ill be pro-

fitable and desirable. 
The higher capital cost of ood-fucled systems as 

result in higher fixedcompared swith diesel systems 
costs. This makes it scrv important to achtiese high 

utilization. Greatest effectiseness can be achieved 

from a wood-fuelled system where there is a steady 

load without large peak demands and the plant is us
ed to supply the base load demand of an existing 
system. This latter condition can be planned so that 

tileload is shared between the swood and the diesel 

plants illSuch a stay that tilestood system generates 

at or near fulloutput most of thetime. The use of 
diesel is restricted to those times %%herethe demand is 
high thus making maximum use of its facility for 
quick start-up and shut-down Mhilst dram~atically 

reducing tota, diesel fuel consumption. 
Electric power must be reliable. Man% consumers 

need continuous supply or a scry low incidence of 
failures if losses or haards are to be asoided. For ex-

ample, fish freezers at a base port, hospitals and 
large industries ma\ be seriously jeopardised by 

powser shut dosns. 
A sood-fuelled plant shich is not connected to 

another syster sill usually require some duplication 
otequiptent and some diesel engine stand by capaci-
t , althioughi tire smallest systens such as for 0,illages, 
ma) not need these features. 

Because of' the bulky nature of wsood fuel, it is ito-
portant, ii locating a plant, to miniiise roading and 
transportation costs. Thtus posser plants svill general-
1ybe near tile fuel source rather than close to thecon-
uiers to be sUpplied. 
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,ABSTRACT
 

.N lotlitlultitioll/rM)CC.,h hiJS Ihee deveilped and S,ardardi/ed fora heve
r-age type¢ ttltited dLo 'nilk based (oncoconut skill milk. Ihe developed 
vegetable-hasd nitilk 1t11111li11ls, the uilitvtted " Coco Cata_;" and the 
cltic(lill IIlttclti "ClhicmIt" %,,e stable milky dispeisions %,icld received

,+Il:'d~+,_t
I L! (lie m.llA.tlPng) bIL-OI.'v,gu i (l11101ted ill,,+>t' rIC( .1, Ir \011,11 
s,,t I pici~d s11 (m)l Ai~+iJIC 01nu ~l picked liro)1leiI(L l 'tt lol 
 iltllW 1,11,+h10111l 

tile 17ot LR2,, tatIh Pit)galll Sttlt. 
Pimc)l, thlellli),l '.t1ltahle cl)[111*11111111 ill tile Sldtrllg llldllI 11 Wa'S Colln-

Ct11ltrltCId h), h1C.utu g to ptt tit 1 

redispel se .()I.gtlltttk 


H,,C, d1c0 ltilg l0c .,ti 5.11,Ai ble. ding hI 
lp ilt'll. StICtC , ,1t, LOctA, StAhili/Cls wiere added

the1n hIC111,'d, [)II ,dllu,,t LdIoJ()..Ah.0,,;)-,a,,l,+u 70h' LIat ' lot 10-+15 iinttes, 

iologetilleli, coilendand pa. kd ill hIlit milk bhttles Li .00-1 flintpolye
thylent ihags. 

Dle iinicatiotl til 1 
pIt r 

-, 
ittlttnT iolt , til a', eCili+ g l~tlt, Moid t(idalo 

It ltt ,iti I,tIl .n L ettl aCidit,dlh ) .' file ,:n~d-l+,l)du,:l1 1()he C01II)JIA ble 

.s. se Iit)111 St) theil diry inlk t MuItiC l l iH.'IJtLai ,, Cit iCe oil1il1r andItta IIIIAIC IIIl A MU[Tt200t'lif) 111l 10,..tn 01 ,,ld.I,,.I d++,Iting :,,,It))l1leSe safe 
foJrh L )l[W~l~+++ 1,tl i l.
 

SJIItIlitL -,ttiled . ei ii l.tt d lenilh ttlIes (3-3" C) kept \%I it seven tto 
telldavs. ,t1111"'s ill .ttjt4)Ia\ ed it i0 pIsi (I i'( ) l r 20 niinuteshothed 
exhilc(i,.' Ill) i',l)ckl,ll .c i.. ~ttl llt) WIM'11 W)H ll(1 ',Illn alJ
tr hlOW l

ing.
 

INTRODUCTION: Ililk and ist dct d ig l t iti r fil.tnt rigin; coffee ,,llitener, soy
,,d111 I itedlllg p iI(Q.ttl. it II ,, milk, [eintit m ilk and other products 

lheCoconut (C tOs Iltitll t, liiti , Jtl It ' i11.l Itti L'1. £l ho Wall.i (i)20) i.sim ling mill, but iotn-dairy origin.

availal i n abul dan 
 11,1111 1Wtilill N all,aro l I\JLiijS (It')') I l u ti',. ie,,. (iiS.t 4 Con',uiti ly,tile development oi a

Ftouid is pr(t ,utdtChtcdt v,1 t tAlt 
 ( '... - : i .Il I1C t11. . Inotti- ,imiultitei titus milk fro an indige
tinily 13 hillijitilits, It:i , 11 1I 1. uu
It. ill Otw p hi -ll tulk , .l ;lIl.tlh'tinleji . parltiCUl rce, 

energy tutd notri,,lnit hfi lit I thl)t- (hi,-,l. I,, u.n I -, . ( ',"I 1II.1e r pit ide. cl~iper alternative to 
CoIn.It us ti ltil Sil heo. Itle ll t ' ttl 11.,.S t hl lhi lntChit llr, I.,I thitii i'l Iprl aire mill,primarily inreoin because ilis ,viit .. flytt i IIs greit dti .i it n-Ittrill,Ilt l ,,. ikl i tw lsltdelic ill inpl+ ti nt.
i ro 11,..inya s1 W ).i I h il..,iid. . 5d%tIillLL t s4I ti-lk I ts17 ttltlll)lll 
 detiiii iie io i m ilk-likec Alnl protin c ouldbe._ti ll , tr bitt dti l , . It -liittlit llt dttlt l0.stIieL lu itI tMt OI Co ntint si millo as,cIcliottiig l etat.l e.t ersllrl gorte Ill tile , It tll lIn )
i tii;lltC11tt 11, 11; Ililltttiirlaive I lhe bmportedofairycr irtly (La,,, It ).k 1i,,t clu,rSlM tut 1 tutilIII t . t t,tIain'd tl ,". rntil, %ill hiip impr ovetie nl ion'secococonut uiliZatioI bslreen th S hJ,_'CtC t lI t l ii ,it i'ii,hia h ctit in ll intt.i ntir atd proide, xilin n utiliZatiosof interest o varitous f dt eS.elcilets glitg itt.lr l l-at dtl. d cIig, i i lt.prctt un t iprotein in te country. Nult so many decades now. tttl iit c ,(NI Dnr).uiipirdraii, It., 1111mt IIIit ruilk-like will be proviproduil


Aie imporlanl compone)to tt i 

' t lthe bilit(L 1It lt tlthitl%,ti t,Il11t.has dtldftl lrle il c l1o[ obtain con

coconut ,iCh haS undergon.tie
xt,.nivt.et Iest iliC tir Oiu alI)t tcresearch isthe ctoontl Skiml m ill, ((SIM ) M ilt,..illul Itait'i, . vntitp al dairy milk because o11. (,.stl: thllr.01l LV , ..aly StIlliCICII ,ulp inor prohibitive cost.S
lhis is li,.luid ul'I(Otahined v~c ha,,.. mill,a by-pr fille.d or pronduct fe.cni- I turtlern1ore, tle development of tlhis
f-rom fresh co)contls by aqueocus, ,\I'a.tl- blin,ilni a~dc >b comblining ie.on.,ti-p+ioidttctw,.ill provide I technology for
ion followed by centrifugal se,-paration fille.dNI4DI vl.6h Lit tlherIlh~nhtulli- [lie tlili/ation of CSIN, a by-product of 

,
,Ilimlited
of)tilecrealrn. It is u~sed to c\- 1at(L.,"+o~llllit isnorm'1ally trig..-tile.uise.d wet processirng of co)contuts. Deve
tet as r.aw material for tle~_malla1ic- flier \still curn oil to incre..ase linolcic lolled lIFOduCt May he used in bakery 
Lre of dehydrated Clconlt prtein ted iCotient); tined milk r recln,lti niducts,tu- confectioneries, desserts/ice
isolate. ite CSM was reported hi)Col- ted Ni i)NI cltiini i d ,.lllicti nilk crea ns, beverages, dishes or may be 
tain m st itt the proteins Of tite original frolt cilhictd i t ritn-dliut inilk taken asa nutritious drink. 

DECEMBER 30, 1987/COCONUTS TODAY 49 0, 



rE E AI)F 

I~~I-l Ig VII 5U r 

c le 
Ccn ' 

a IMyarplt 	 .CM 

a:froum niature nuts 
ascnuntcd, using a mchaical 

coconut gratcr.-'An equal amnount Of 
"a '(5-7?ItjC) i op.r flesh coconut, 
Waterlor' Coil)bilaLonof bothr~wa5
used as. c tracting liqi,f 'Coniju 

i~ 	 as.ex presscd ,rt extrac.dng<
forabdtl51miuts Te 

llv~~hecnrlugd 
teparate mCSW IronitLc 

cle~ i 	 aclen ecetac Ieeatd , imeiatlyto 
JtT,:lae I tdoteingute poItinStiCarn 

Ali Am ~ptnbi Iity, ScorpALI 1.1Avi!ral 
fora ttil fotinula tion of Milk lUeoriiag as 

afetdby Icind of extractjing liquid 

1.)IIII(i Ii 1.I Ir~I ~It 	 LC 

'' Coconut Water o'G'~''~f ~
 
p4 I(30o coconutI va ter 70?S tall water)
 

lateth~poten~i~agultedpro stns for viable and colifoini coun)ts ini-
Yas th'cn'allovved to settle and por-,u~idcs 

;-' 

' based on 10 pane) members____ 

Developed products. were subjected 
o storage studies at refrigerated coridi 
iins&(3-80C) for purposes of checking 

IWL)iMVior (11'jircduct (CilStoi .igc fllr .1pIC. 
ro of one to tw~o weeks, I'ruducts were 
tested for physico-chern icaI(;A 1,percenIititiatabl aicidity , stability tests) and 
orgaiiokpuic pioperties. Miciobiological 

tion- of 'the Iyhcy I was decantcd to 
~onentatprtei C abut %~ 

Cauaeprotein, was redipr
~by~blending inan osterizer. or colloid 

~Thlle 
~Seres oforulaton 'lity 

S risoffrmltinstudies for milk
anid chocolate beverage were conducted 
ushngstarting formulations recornmnen-

P ded fo~rmilk substitutes. Recommended 
poesfor muilk substitutes was adopted 

and/or' simplified, Sugar, fat, cocoa, 
stab ilizers, n~eutralizing salts were added 
to th' conc entrate at the most economfl-

but-'effetive levels required to per-< 
fo~riii thie desired functions. Formnula-
t n were tested for stablilty, physico-
chmclpoete (Trss, pi-i, specific 
gravity); 'proximate conmposition (pro. 
tein- carbohydrate) and organo-'~fat 'ash 
leptic IquIaities,,Results of the sensory 
c,-valuation'sswr analyzed statisti-

Cal.y 

Holding pasteurization for' 10-30 
minuites at 70'C Was ajphdt mrv 

1'%keeping quality. Milk was' homogenized 

or500si followsing heat treat-
ment cooled. rapidly to,8-IOOC in an 
ice bath, filIed aseptically in'sterile milk 
bottlesor in opaque ,vhite polyethylene 

,bagswYtht 0.004 mm-thicknessT Stability, 
sensory' evauation tests~an&mi'roblo;' 
ogical examijnation'.(viable and coliforni 

.counts) were, odce t ses'h 
fppoxiael 	 ~'n'' 

-ton-treatmettgiven leprodr6Ct ard its' 
effec on the orgarjolep tI c quality, 

tially and ai-tvwenty-fu hour intervals 
for a period of ore to twou wecks vwerc 
iuirdicted. 

Studies we donle. t) delriine 
ffects of heat onl tiic orgarioleptic qua-

of developed products packed in no. 
300 x 4100 tinl Cails, e.'IhaUSI[d, seld 
then autoclaved at 10 pisi (115%") for 
20 minutes, Developed products ' ere 
also incorporated in sonme food prepaia. 
tiurrs such 	 as bakety products ioirlec-
tionerles, desserts, bevr agcrs and evalua-
ted for acceptability. 

RESULTS AND DISCUSSION. 

Use of coconut vwater as es\tiaicting) 
liquid' to avoid wastage of cesserial 
nutrieints gave an end product with a 
marked coconut flavor ty picail of yoiung 
coconut (buko) with milk and sugar. It 
increased sucpiblt toS014is 
reeld by a nmarked dvcaw inii I 

and changes Inodor arid viscosity alter 
12 to 16 hours standing at reieriitned 
tmeauStrtcMaal sreid 

that samrples using tap water and sarmples
using 30% 	 coconut water and 0 tap 
water* were not significantly differeritin 
terms of 	 acceptability. Results are 
shown InTable 1. 

Preliminary studies conducted on the 
Iuse'of parings or brown imeat indicate 

h 

coconlut is water which Isaboul A0'1 of 
the nical. 

rio deletcrious effect on the organolep
tic quality of experimental sani le'sKI( 
Parings (13%6 oftotal meat) werecutilized 
10 to,~ l Id of milk iiid ivid wa,yiLLi 
tage of'essenitial fatty acids.~ 
I- ire-heating CSNI to 98 C to coiagu.
late p~ioleiins then mnechanically breaking1 i 
ilie curds gave an assurance against.
coagulation problems ini (the sterilized 

oglu bandws'~ 
Cl-ldcs oglr ban'.vs 

Lirgcr and the \%hey clearer thin that 
obiliinv'd -it9t0 C, Ninety live percentof'
the. total pi otiins was repor ted to be re.-' 
tiioed at 98'C (flirosel, 1968).11it 
percent Wsicy was decanted to concen - ., r 
trae proii to about 3%. Trhe concen- " 

trate had fil followinig averagic proxi I 

irale coruposition: 6.5% TSS, 2.6% 
protein, 01 6,lit, 0.71" a~sh arid 3.0% 
carbohydrate. 

Pr..'iOUS trials of concentrating raw 
C(N by vracuumri evaporation at 550C 
to piopet solids content was lather 
Costl and uruccnroinliv'l because the 
iitial conciiitiationl of protein i:1tile 
stitirng nroteril is onrly 2% arnd nuuch 
erreigy Ihad to lie experdedS01oring was, 
ohi~er'i d esten iflert 3t0 iirtes pasleui -' 
latrori of riow CSM it 60% FIurthier%' 
inctie Ilicn. was no assurance againist~. ~~ 
0,1l.ntior intliisterllledend pioul

Diliee:kvels ifbohulgr n 

coco~t win. added to 'he conicentrate' 
basically following levels ued Io 
inii il prirclice. 0.8, 10 irid (1 2%1 fi 

ccawr etdai viuid'tls 
tical analysis indicate a significant dif.",l~ 
ference irriong samples in) teinos of 
color, .taste , arid acceptability" . Ilow''' 
ever, 1%, level was adopted for economiicV+ 
reasons as it was proeffective ingivingj. 
per shadec of blown. Sugar levels 1of 
3, 3.25, 3.5,17,7,5, 7.8 anid 8,0 percent
were evaluated arid scores were analyzed, 
saitically. 8%g and35 lvl wr 
adopted for chnocolate~and i ilk I)Ce_ 
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radLteimiinid chocolate b vc- ,Milk alnduA'(,age were elfectively'stabilized at 0,08k 
a0,06,%, respectively 

.~ p11 was adjustecd to 6.46.6 to SIMu- J 
\.late iel dairyimilk. Studies wcrIo done 

Sto determine effects of three common 
salts namely sodium bicarbonate, so

: -r.z: "d- :i citrate and calcium phosphateon 
the organoleptic quality of e~xperimental 

-- r'-saip ples Coipaive ["uilts (le 2)C re ablc 
* oindicate nthipicerenci for bicarbonate 

treated sapl Statisticale analyses of 
nuiniical scores for acceptability and 

-~ -~ - ~lasti. of bicarbonate. tre~ated samples 

,i".Zg: : 
 showed ignilicat differente from h Ie 
,s . hbili ty. Sodium bicarbonate increased thie 

p~- pII to the recommended level %%ith the 
least amount of use. 

Holding paste uriation for 10minutes 
0 , , ie hy he f milkhiveragI and 15 minutes for 

chocolaite beeagi at 70i"C were found 
Sbadequate, Samples were stored at refri
aih, respecivly.LUlctin, cce RPG, cis.dc,\icose id dilld 0.02,; a ilcimnCal.)- eratd temperatures for one week and
 
::dStiutn tested were cIlnSi- speCi.iC lly0 (e~iCkl
were hut nut IeINicc is lspIId- changes in appearance, odour, ipH and
 
Idlrnd in Ialer tials dlei. ci st ciid/I t e clil, load to deterl gl" li 1di ilnl.rl i iobial were observe 

n O~r~nc:poiiLue ld i(.icd~ c c e t iio ip licLi - inie adequoacy of pasicuriza ion. Initial
 
genated c 1onut adled giv shliiy wvie i fil mc
oil ii a lotIlat vclulitd ti Icrobial count was 200) to 300 colonies
 
total lat.of 2 Was Ise,uc C01,liln dliICiClllc pieventing oiling-l or phr fmiland average viable count
ftcin liiu ii was 

ihich:objections to coconut crh i S eparation. I lomogelneitY test I4,000 bacteria per ml. compared to 
used in preliminary trials. [he iclient reLucumneolted by JacobS ( INS) Was stdrdte C0tmt for pasteurized dairy


1coconutc ud tIft and !IavIlii ssCIC tIll- [CS icstd As MOOc I~ Wk 11 and
Iott,.~cc f.IIiciC i I 4 l cie AtIO i ii heeI a SounringAl1 lactoslerin olendl, di cm.l yd,ul i. ntliii no
 
nounced inl the illnShe l idIII i tis, liii, I ievit) and Il.slsc~ardoptini586 tipt change pi1 7-10
of in lo cays.

dccipiabil ity, odonut iil LhiC SLic diltCsdIiCIlc ')I In%CA I lor colliforms
ii )fil vst pm'smce ,)I waswveiv significantly. lower, IlIcim' lCcIcVk mimanlatire Atiiios ncc~itive. Paslecmri/;ition for 10 minutes


f Sodium caseinate. tcomaiwocictc inl 15(1and Il.sccn 6t at feltctiU levels )I for milk beverage a-nd 15 minutes for
 
itatlo.ll to inl str'cual 0il5 to 1+,mill's assist respec tively!, illiparic a
 
..C .l.iiii by,ciicii iig Iii ammooiit bitte t *taItc i, expeiillicitcl .i i iar
o waciur ud suspendlu g distlsle Calli- p 5 Wicl we rC lcd by the pi.cii - VIijbi Cnt ot on over 20,000 4des (Arenson, I1969) s,tested MIinimum amciounti at 0.2 o(f 1llsgaii:( 5"(6 kIl'i+f i liti; Lotirmin t of 10to 0.5 levels. IE[Iiiny i ciliHinV suIciefi t i pceVent oiling-ultI was ioluiucs po titl I Iraiir, 1972).

thle simuc ii vas ,Isse..W-l ally : ... ...
 

lisec~icig 1Caiges oiilst *colgec i li ige
re ond i ly g
cilii , nl de ei+ii 

IIce-ti...w Iiu..peirties I'l .c t-i'iltdof TABLE 2. Panel Mean Scores for Milk Beverage
 

r
4 to 5dlys. Degtabilization rticcsuie treated with common neutralizing salts at
 
Was tellCtlcd by Settling Iilliik iXe. optincum levels of IsO
e's e 
prei~cpitated coconut proteins and/or
 
svhoyiog-n If. The use olt 0.3% stiii ciTea ci
 
cas(ilinate in hltt tmevCragcstopnividetl
 

prtcinaantslet*so Soiumtcii Siodiom Calcium
pr c~d inoaganstsync icai monlcte . Citrate Phosphatees, 0 whey
j ingoft, and sedimentation ot aedisprsed. Colo)[ 6,7 7.1 6.9coagulated coc~ntit protein. Some calla- ctn.
 

gee in-hased staihilizers were tecti hut tat 1. 
 6.5 5.3 were found ineffeciive in stabilizing the*. csitny 6C.35. . 

,struture. GG 57sseny. 
Seimecntaion of cocoa particle~s inl JC~iaiiIeict 6IJ . .
 

clincolaite beverage utiliizing na tural I'll 6, I
 
cocoa powder ' ., t iitiocl led with the
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TABLE 3. Standadized Formulations of
 
Beverages
 

Ingredient Milk Boveiage Chle0liIi leMvcrtaie 

CSMI con~entrate IO.0100.00 

hyu.0gcnated coConullt 2.1 2.1 
oil
 

LICru 3.5 8.0 
 . 

sodium cascinlate 0.3 1.3 'k 

paalsgard 586 0.08 0.06 ' , 

cocoa puwdL'r 1.01 

RPG 1.02 J
Percentage baser,on the weight of CSM concentrate 

TABLE 4. Panel Mean Scores* for Milk Beverage TABLE 5. Proximate Composition of Milk 

and Chocolate Beverage 	 Beverage and Cow's Milk 

Milk Betia.ve Cow's Milk 

l'ot'CCil age 
Milk Beverage Chocolate Beverage 

6.5 	 7.2 

1,,1,il 12.1- 12.5 12.0- 13.5 
color 

odour 7.0 7.0 	 1 oluhle solik, 
2.11- 3.0taste 6.6 ().7 I.l1 2.0. 2.1 


consistency 6.6 6.S pIw-I. n (N \ 0.2 }) 2.5- 3.0 2.5. 3.5
 

6.6 7.1 	 C.Itt h, dih,ihcs 7.0- 7.2 6.0- 8.0genera: acc'<,Iability 
I tlloit 1inletalt (ash) 0.6 0.6- 0.7 

* based 1/ p ,e( members 	 .)(Ig -n 

Results are the average of 6 8 trials 

TABLE 6. Proximate Composition of Chocolate 
Beverage and Commercial Chocolate Drink 

(ICoIlate I'laVeIgCe Coroniercial Chocolate 
Drink 

Plercentage 

01,11 Ii lItIlIe solidS 17.5 -18.0 18.0- 19.0 

~ ~,la 2.0) 2.1)- 3.1 
-ut tvi ' \ ,.2", 20 2. 1 2.0- 3.) 

cm h h,,drates 12.0 - 13.0 12.5- 13.5 
t,,ia' ,vinerjl o,,,.7 0.7- 0).7-1 

calol 1( ~ 8011, 85/ 00 

ReslIts are the average of 6 8 trial 

TABLE 7. Physico-Chiemical Ptoperties of Developed Products
 

$ .and Dairy Milk
 

4Milk I3',,et.iW. (Cwyv', Milk 	 (.1h11cilale Clllmin:'ciall 

IBelcagc> (]hoo~qlate
i.1 DI ink -... 

.--' 1i 6.6 6.4 -60.6 o>..I 6.4 - 6.6 

, . .titratable 
.d iiit 16 " ., (. 1 0.26';, 0.16% 0.11 0.20h 

Spc liC r it 1.04 1.1)32 1.05 1.0.1 1.015 

Afat c acid 

- - at 2
0
0C Est20°C 
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chocolate beverage reduced the micro-
FIGURE 1.Schematic Diagram of Process for Beverage Type bial load by 95 to 98%. Rapid coolingover ice bath after homogenization may

Simulated Milk based on Coconut Skim Milk have contributed to tiledestruction of 

microorganivms which survived the 
mature coconuLts heating treatment aside from providing 

added stability. 
Based on homogeneity test, homoge

ctLting into half niation at 5000/500 psi (ist and 2nd 
stage, respectively) was found necessary

I to achieve a more uniform and stablegrating c 001 t incat end-product. Statistical analyses showed
I significantly higher scores for color, 

adding hottap ur cotiCnut consistency and general acceptability 
water (1: 1 w/w) than in samples homogenized at a lower 

pressure of 2500t/500 psi. Use of blen
dor or colloid mill as substitute to the 

extracting coconut milk homogenizer was found ineffective. 
l)eveloped lormulations are shown in 

Table 3. Schematic diagram of processpassing through the ~cntrifiuge is presented in Figure I. Unflavored be
,% ehad milky white color with slight

collhcling CSM ly brownish linge which was not object
ionable to the panel. Soy or peanut milk 
commercially available are darke, inheating to 98"C color. Milk beverage had pleasing slight 
coconut odour. Itpossessed inherentccticun lavou r generally described bydecanting portion oif vl, t0 the panel as slight to moderate. The 

concentrate protein CiiagiliIm chocolate beverage was described as free 

I ti noui any cocont Ilavour. Beverage, 
redispersing coagulated prutein were le frui off-l1,v.our and odour 

by lehnding 3,ilhprodructs imparted a smooth 
iii ,lr llccl. able .lshows the panel 

mcan score for both products. Tables 5,adding required aimou of pre-miin lit 6 ,ind 7 shmvs the proximate analyses 
ingredients nd mixing and phsvsico-chemical properties (pH, 

periclt liralahlc acidily, specific gra
s', vit'y) ol developed products in compariadjusting piI to 6.4 - 6.6 on to dairy milk. 

Studies were undertaken to deter

pasteurizing at 70"C for 10.15 minutes 	 mine ellects of heat treatment upon thequality of developed products. When 
boiled at I00.3-I00.5'C, beverages 

homogenizing at 5000/50t psi exhibited scum fhrmation which natu
rallyoccurs when dairy milk is heated. 
Continued boiling of milk beverage forcooling to 8-.1 0C over icehath about 15 minutes resulted in progressive 
darkening. Milk and chocolate beverage 

filling in sterile milk bottle or 	 autoclaveil or 20 minutes at 10 psi
in PE bags 	 ( I 15"C) were rated highly acceptable.

No sedimentation, oiling-off nor coagu

lation were observed. Canned samples
sealing stored for almost two years were nega1E live for flat-sour organisms and anaerelrgerting ,.I
J ticrobes. 

refrigeratiing at 8 "C rStudies were conducted to determine 
effects of added flavoring materials on 
the organoleptic qualities of milk beve. 
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rage. Natulal and artilicial llavoirings les- SUMMARY AND inVriiil pasteuri/ed dairy milk.
 
led were punut, vanilla, srasherry, RECOMMENDATIONS: I Il]t llctuii titin, thermal death lite
 
coffee and caramel. Must Ol tile llavir- stllies adil lproccis Caltulations to estab
ing materials increased the palatabilily lish 1equiled pltocessing sclhedules for 
of milk beverage. A seriesoul ext.trirlerti lni. Ihll in- pIliUt (LIAledif) lif) Cans ale currently 

Studies were lik,,si,, dhne oln Vita- duttLed in the devtli)IIeii .dl S1,t1,,1- rllggofn,lI llS I or ULI1 applied in dairy 
min A and D anid calcitrli spI leirrerira- di/alil ill Itir trl,llitujirr ,lrd p ucs%., hlr milk m1,iilactlure isa Ile conservative 
Lion. losever, these viLIc tlicuinued t.1 iwertge Ilc simulated dily nill. tIt'tllivict lhilt llJla llalll 1, dehlcl ,ped 

ol thle iliti on (oto hIIIIIIlUtliolns. (.,ollW( llldlctiiillriot on1ly because tl Lost ,i 0d ci rtlt .li i 111l. til lotJtL,, 
of added vitaMins arid minilds but alst) skim mlilk washeaCd to LS'Usto lir- mnay be ti il a cini'ciciil daliiy cuio
because of obsetvcd vaiiable llsses ol late the llllil,ls. 'Volitionll (lithlhe h ' pw, lrocessingi usIni,, tile, colnventional 
vitamins duling )IttCCSsiiIg alld/l ,tir- wal, silIItllV Lecirilt'd. (I-, 1,1ul sk.iriI t'tlilMIerrt. . A\ private daily clIll anry 
age and the poor silubilitv of calilill nilk .i, l'te ded ti rtliSqisclw Ci,,, has Csplevsd 1t it) 
reported by reeicheis wiking or nilk litd 'Iin,s. R LuIIed LIufnlits (ul piMdoirig till I" treated l)roducts in 
substitutes. Studies haie 1t heLId ii ii 'iefi li\ itl,,t.ie.iil, (,ti o, . ,1t, st a. hetla'lils. \ita ilin su plemnt.aei tion 
establishing rllea.,ules inl ih l. t t,L iil ,,li/e.t .t.ti) 'e r .i tt11 I,3 li, ,till 1),th tLollleI t' be ,alllrli. th lthis t tie olf 
of vitamins. One li ngitit.lui ini milk elti te Lat the ItUst Lcol illiL.l lit llidtl+Lt. 

.i, i u 	 ' villinlglicss assist 

,li ,ihsubstitutes fortilied Sith inri a ld lhC tisei 10se. p I i ,i ,tliUI L to GA A C K N 0W L E DG EN L 
Irinerals is tile la t liltt r i tict Ily lti (. ssitlh sttltiiii hil.uLi , i.Iti. 'li\
 
be higher thar til m ill. I t', lute sirl tir' l- i 11, ,I t Ill wish extend their
that dairy 11- iI i/t'd, iitiithiis Ili 
thernirle, tile etitlilrle t used at' t li, d Alid 11,t..ttl .hkt'jti.iJl, ill 1 ll. sin ti s,l l',i.ltitudc and appreciatitn h) 
sophisticated e.g. II1i1 li eriiil M [1,,htls uu ill li lI til f,,liviein : ClIIARII() MALLARI, 
UHT strrilizer to assure )rSeC.rvatin1 l tillie . lttite l.,Iic.J (.hliunt SUISAN ARIINEZ VI.R,\N, NOLL 
vitamins. 	 iiid liL unll,,,Ior.d (U.L (;.Lt.bL)L;tiSd RI' I', GILHI'RT MARCELLA anld 

Bweverages %ere iri)iiaii. ill t hi',h .ic.elliiil, ,ties Irn .1 r.jiiii- r'.\lRAt.ls,() IANYAG sitl hive con
following food p c al'aItills,: 1),Iii t,I. , c.al liicl v.h .n tkl. .tis , ,' v iii i. tiiltm it iiitlh to iltre success if tllis 
vanilla ice creamn, g.litirli, n,01 ., i, iii,ttt.,d in le hlh vii:t .. I pi.- 'tud , l sw, lillt idef 1ct-.i etct ti 

aid toplliig. ht, .I" r,,IIiJIiI top isj/lls, Mhite cake mill, ji.iitioii i SIuiti i t ) t 1 ill:, IWtriltI ftinI tour orlthS 
Control samrples u li iii J.i S nlih. itol iiiu,:.1t.11.LIMd -. 1,!,/1.,, %.iiill, ict, .I sar aind , hilt; tle meimlrers Ofi the 
were also esaloated. et lot [)l~iii,t.e. .tLe , ,sI v 1,sirc-h stilfSaUrilet's i'.t tiinl, t'.il ,11t I ' 'rugi,' vhlr 

,nougat, pUStd/La aiid Coiiilc 	 c [I iii,L s t .is e'.-lt-ri pl,'eltoiiiig sici, l iiiilk, t, .rid- l.l' I ' ;111,. t 'rii 

.IL1L dairy lt,,ir Most btle 
of over-all Lt.ality. Noult,'Ili"'//,, Lt -i1 11t'l,i t : i ,.i itW'IAt., ir ) i- i'iiiulen't,S lhi hr1.rnier ,o(l pl ,eselit 

parable to that vsith dlily iiiilk i tl iri1111sttIt, .ihprii\iitic L ' T ii1 intd M itl i.ise 1,itun valu 

l. ti1,1, cri.t 	tlhn.t.!1l' , , M ts. N.topping utilizing irilk tw,,ule had 11- ~llI rLe .itill "'-i I ,irii(I,,rdinatii (lrltii 
sant c tinJ1 t i (L i atd Ilark.t IrI. Cirudies t iC .. C., riu flT i.!l [",!d,' .l !II..ij hi,,ileh.', julld Mr. Jose ;. IautiSta Ill, 
and toIll)lii1.g s I.etiit' ri nvl ill BolIl1r i d ii l'It 1 l i lisp- s ru.t-I, V.h1( hale giseI . l )t t,) 
but receiVed higLh it 'l la)lilit s,.)i.CS. lori l%'l llCk ,*.iit, l 'j iKt it) thu*I llt .liIt hr, r;.iitred .1 l('I 
No coagulati-n, uilinig-oll not sdiiuiclt.l- Ii II 5')C) ii 20 rilliitWt.. r i/I r i ,tile, in the [9S- National Irventors' 
atior were ubser,.e, lable S hi's the I-3(d .isur alluiss.d t, slti d tcti 'rlat. V,c0. Co rtest; arld the 'hilippine 
scores for col lee, ice cream, eeltiii, p1an ed teilipetile" (3 to St..) 11r ",.L-1 toll (iicil A.\Jrii ulture ard Resources 
c *!,white cake and mill tuipi i lire. te_'ll d s. ee-hlped rI,,.lliti, it Rec.irLh id l)eeliprnent (I'CARRD), 
pared vith milk beVertie. lcast 3 i,'1. Iser ii r11ehllii11 tIi t iil- I, r thw lir. cial assistanirce, viithl u 

%N1ii01 tl pItr ct (irigi illy t:(rlct'tt
tjui, l Iv the 01stIr. I iotli,ii M. 
Piur,,'lI '.,ild le t have rlrteili/ed. 

TABLE 8. Panel Mean Scores* for Food B I B L I0 R1 A P II Y 
Products with Milk Buecragy 

-i/l-i Ns", ,, rt. tll Innl~i,,i t 1re, 

I,tte tu.lire/ I,: /it+,r IlitJ/,itti l'titt'lColor Odinur 	 I Gereral Ptoeu s r1 
Cu,initic'r Acceptability i) t iihI+. / toil . iw., 11,n/ 99. 

hot cof fee 6.9 6.8 6.S 6.8 6.8 "' 
AII A i /1 I/c.ti. /1):SIRI.S, /VC.,vanilla ice cream 6.5 6.5 6.2 6.7 6.5 'Q, ilrhi hurt I'rQtjt Ii. U.Sr. 

gelatin 7.3 7.2 7.3 7.2 7.3 /1 (6/70. 

pan cake 7.1 7.1) 7.1 6.8 7.0 11'.,V ' , /. Ill] I.R. l/AS( ,0 1. 
svhite cake 7 3 7.5 7.3 7.1 7.5 1 , ,,,t /'Pr,. t,, ,lm,I iltioll. 
milk topping 7.1 7A 7.'i 7.2 7.5 I/R01 it ., Ilito Wtnia, 3 50;pp.

/ IR ., I).Mt., IQi63. Natur' atd /'rurer. 
Based on 10 parrol members tu't l I ,iitt/ml Sj Steil ill C(i,itoi 

Iliil Il~(+rr'ani. Phil. ].5 	 t.9. 11) 1-15. 
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