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ABSTRACT

The project entitled "Evaluation study for ‘he setting-up of suitable
decenfralized small- and meuium-capacity coconut procesuing plante® (SI/CKI/74/403)
arose from a request submitted in May 1973 by ‘he Government of the Cook Island:

‘o the Uni'ed Nations De elonmen!' Programme (UNDP) for ascistance in the
development of the cocunut production and processing sector, The request was
approved in June 1973 and the Uni-ed Nations Industrial Development Organization
(UNIDO) wac appointed executing agency. The UNDP contribution 4o the project
was $US 71,000 and the expert in coconut proceusing .ock up his two—month

assignment on 31 October 197 -,

Acccrding to his job devcription the expert was to e aluate the possibili‘y

of setting up small-scale coconut processing plants in the northern group

of islands. 3ince he found that%the conditions pre ‘ailing in these islands

did not warrant the establishment ot such plants, his terms of reference were,
in agreemen’ with the Government, expanded to include ‘he whole of ‘he

Cook Island:.

After . careful assessment ot the overall situation of the coconut
production ind processing scctor 'he expert made the tfollowing main recommenda-
tions: a long-range coconut plantation rehabilitation and replanting programme
should be wtarted; the present system of crop assurance by opening and closing
the motus srculd be revised; and the coconut collecting and copra making
should be better organized. For 'he proposed integrated copra processing
project he recommends undertaking a feasibility study and conducting a survey

f'ar sources of financing.
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I. INTRODUCTION

1, T'rogec! backsround

Mhe projec: onsitled "Biolustion ctudy for he oo nr-up of suiable
decenrralived omul!— and medium-capacity coconut procesins plants! (UI/CKI 7+/504)
arnse 'rom o reques' submitted ir May 1977 oy *h2 G ocermmern o!f he Gook Iolunds
‘o the Uni-ed Nu ions Developmen' Drogramm: (UNDP) f r w0 ance 'n 'he
de relopment o1 ‘he coconut production and procecornt aoc or. The request was
appros2d in June 1973 and the United Na'ions Tndus r.oal De olopuen’ Orsani-a’ion
(UNIDO) was appointed executine arency. The UNDP contribuiion ' the projec

was $U3 11,000 and the expert in ccconut procecsing oun up his cwo-month
' f ]

assignnent on 31 October 1977,

According 'o his job deccription the expert war o eraluate the pousibility
of setting up omill-=scale coconut proceuviing plant. in “he northern group
island:. Jince he found tha' ‘he condi'ions prevailing in thece islands did
not warran' ‘the a2atablishmen: of suck planto, hio terms »f rotf'ercnce were, in

agreement with the Government, expanded 'o include 'he thole ot "he Cook Islands,

2. The geography ot the Cook Islands

'he Coor Telindus, consio'ing of 19 Islandc uca tered over 51,000 square
mile. 5. ‘he Jou b Pacific, are bounded on the eas and ses' by he 150 h and
1674k mer:dians »f west longitude and on the north and .outh by 'he Jth and 23rd
parallel . couth latitude. The total land urea is approximately 92 square miles

(59,300 acre.:).

The Cook Islands are divided into two main Groups:

a) Scuthern Group: Rarotonga (capital), Aitutaki, Atiu, Mangaia, Manuae, Mauke,
Mitiaro, and Takutea.
b) Northern fGroup: Penrhyn, Manihiki, Rakahanga, Pukapuka, Palmerston, Nassau,

and Suwarrow,

The dis:ance of the different Islands from the capital, Rarotonga,are as
followss: Aitutahi 140 miles, Atui 116 miles, Mangaia 110 miles, Manuae 124 miles,
Maukc 150 mileo, Mitiaro 142 miles, Takutea 113 miles, Penrhyn 737 miles,

Manihiki 550 miles, Rakahanga 674 miles, Pukapuka 719 mile., Palmerston 270 miles,

Nagssau 673 mil-: and Suwarrow 513 miles.
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Clinate

The Cook Islands have a mild tropical climate.
Rarotonga on the Southern Group has an average rainfall
of 83 inches, a maximum temperature of 92°F and a minimum
temperature of 48°F, Penrhyn of the Northern Group has
an average rainfall of 95 inches, a maximum temperature of

96°7 and a minimum temperature of 65°F.

@V’IM.ﬂt

Until August 4, 1965, the Cook Islands was a terri-
tory administered by New Zealand. Then on, it became a
self-governing nation. The New Zealand Government has

continued to give finunci;l aid to the Cook Islands

' Government through grants for social services and ordinary

administrative expenditure, plus grants and loans for
capital works and economic development. Free trade exists

between the two governments.

Population and Land Atet;/

The populations and land areas of the different

Islands of the Cook Islands are as follows:

Population Land Area
Islands (1976) (scTes)
Rarotonga 9,364 16,600
Aftutaki 2,420 4,460

1/

Source of data: Cook Islands Directory and Guide Book




© Population Land Area

Islands (1976) (acres)
Mengeie 1,630 12,800
Atiu 1,312 6,655
Mauke 710 4,550
Mitiaro 308 5,500 .
Manuae - ’ 1,528
Takutea - . 300
Menihiki 263 ' 1,345
Pukapuka ' 786 1,250
Penrhyn 331 2,430
Pelmerston 53 300
Rekahanga 283 1,000
Nassau 113 | 300
Suwarrow 1 100
Total 17,770 39,315

Ihe Pecple

The people of the Cook lslands ire Polynesians and are
called Cook Islend Maoris. They ere relatad to the New
Zealand Maoris and the Tahitiens.

| Most of ths people speek and understend English bdut
they normally converse in their own lenguage.. The different
fslands have their own dielect Sut the common languege is

Rarotonganm
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Because of their frequent contacts with people
from New Zealand, Australia, and other westernized
countries, many people, specially in Rarotonga and Ai-
tdtlki have adopted some western ways of living. 1In the
outer islands, however, many still maintain their culture
and customs. The people are, gemerally, happy, friendly,

and easy-going.

icul and Econom

The Islands of the Southern Group are, mainly, high
i1slands with fertile soil suitable for citrus, pineapples,
taro, bananas, and vegctﬁbles. The Northern Group islands

primarily consist of low coral atolls, almost totally planted

with coconut trees.

Agricultural land use in the different Islands have
L/
been estimated to be as follows:’/

Area Planted, Acres

islands Togo Citrus Banana Pineapple Coconuts

Rarotonga 140 660 25 - 400
Afltutaki 30 160 55 - 350
l' Mangaia 40 - - 100 600
Ativ 60 - 100 . 115 550
Mauke 10 43 - - 250

2/ Bource of datas Statistical Working Paper 2, Ministry of

Agriculture, Marine Scientific and Industrial
Reaearch, Cook Islands.
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Area Planted, Acres

Islands Taro Citrus Banana Pineapple Coconuts
Mitiaro 25 1 - - 350
Manuae - - - - 1,370
Takutea - - - - 270
Northern Gp. 5 - - - 4,500
Total 310 966 80 215 8,640

The Cook Islands economy is mainly supported by

production of services. About 75% of the total national

income is generated by the services sector, and the rest

from production of tangible goods.

Provisional estimates

of Gross Domestic Product (GDP) in current producers'’

prices for 1977 are as follows:

Sectors

3/

1. Agriculture and livestock

2. Fishing and Pearlshell

3. Manufacturing

4. Electricity, water and Quarry

5. Construction

6. Hholesaie. Retail Trade, Hotels,
and Restaurants

7. Stampaalea and Coinage

8. Tranaport and Communication

9. Finance and Business Services

Value in

1,000
2,404,1

456.2
740.0
80.0

360.4

3,109.9
2,091.8
1,613.2

300.0

'é/ Source of datas Gross Domestic Product Estimates of the

Cook Islands, 1976 and 1977, Ministry of
Planning and External Affairs, Cook Islands.
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. _ . Value in
Sectora $1,000
10, Real Estate and Ownership dwellings 396.8
11. Public Administration and Public

.. Community Services 4,279.6
12, Private Community Services ° 529.9

Provisional Total GDP at Market Prices = $16,371.8

Jrade

In 1977, the total imports to Cdok lslands, consisting

ofy foods, animals, beverages and tobacco, animal and vegetable

" fats, chemicals, manufactured goods, machinery and equipment,

9

amounted to $17,497,100, In the same year, the total exports
conlfltiﬁ; of:s fresh fruits and nuts, prescrved fruits and
fruit preparations, canned fruits, vegetables, roots and
tubers, coffee beans, copra, crude vegetable and animal

materials, clothing, footwear, wood-carvings, and shell-craft,

,Aqouutcd to $2.386,200.

'prortl to New Zealand amounted to 2.33 million dollars,

while the imports from New Zealand smounted to 11.6 millionm,

1s 1977,

Trans ation and Cosmmunicati

The l;w Zealand Shipping Co. operates ahipping services
between Cook Islanda and New Zealand, !oitui;htly. Inter-
flland shipping 1a served every 6-8 weeka by Silk and Boyd -
Shipping Co. .Thc Kyowa Shipping Co. of Japan serves the

Jepan-Cook Islanda route every two (2) months.'

. : !




l.

-1, -

The International Airport at Rarotonga was opened
for international services in 1973. Local air travel is
served by the Cook Islands Airways and the Air Rarotonga.

Almost all the Islands have facilities for radio
communication, postal service, and telegraphic service.
Radio Rarotonga maintains direct gommunication with Welling-

ton, Apia, and Suva.

Power and Water Supply

A new Electric Power Plant has recently been installed
in Rarotonga. The plant has a maximum generating capacity
of 5.4 megawatts. Power is supplied at 415 volts and 50
cycles for the 3-phase line, and 240 volts on the single-
phase line. The maximum demand recorded was 2.2 megawatts
or about 40% of the plant's gencrating capacity.

Rarotonga draws its water supply from 5 elevated water
intakes around the Island. The estimated water supply capa-
city is 14,780 cu.m. per day. The present demand is approxi-

mately 7,000 cu.m, per day or about 50% of supply capacity.

11. COPRA MAKING IN THE NORTHERN GROUP ISLANDS
(MANIHIKI, RAKAHANGA, AND PENRHYN)

Ogoniq of the Motu. , .

The Islands are composed of several small islands

of different sizes, called motus. The villages or settle-

@ments sre located in one or two of the largest motus.
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Coconuts in the village motus are mainly used for food
and feeds. Coconuts in the outer motus are for copra
making. Harvesting of coconuts in the viliage motus can
be done anytime, but harvesting in the outer motus is
prohibited unless the motu. is opened for harvesting by the
1sland Council. The harvest peripd normally lasts from one
to two weeks, after which the motu is closed. After the
motu is closed, all activity in the motu .*); . The motus

_are subdivided into lots, each lot owned by a family.

Copra making actually starts with the opening of the
motu. As soon as the motu is opened, able-bodied members
of the families leave the village, by a mator bcat across
the lagoon, to gather nuts from their respective lots. The
boats are locally-made and are powered by outboard motors of
varying sizes from 4 to 30 hp. Once in the motu, the fami-ie

stay until harvesting and hauling of their nuts is completed.

. 2. Collecting, Husking, and Transporting of Nuts

Only fallen nuts are harvested for copra making.
Picking and heaping of nuts are done with the use of a
‘picking stick. This consists of a wooden rod about 2 ft.
long and a small nail spiked vertically at the picking end.
To pick a nut, the picker drives the nail 1nto the nut's husk
throws 1t onto the heap. The nuts are heaped in numbers

convenient for the worker.
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Dehusking of coconuts is done with the use of a
dehusking "point". The tool is generally made from a
short iron pipe, about l-inch in diameter and 30 inches
long, and pointed at both ends. To start, the point {is
driven firmly into the ground near the coconut heap. To
dehusk, the worker pushes the nut against the point and
then twists it in a clock-wise turn to pry off part of the
husk at a time. The husked nuts are packed in gunny sacks

for easier handling and carrying to the boat.

Iransporting the nuts to the Village

Copra drying {s done in the villages. The husked

nuts in gunnies are carried on shoulder to the boat, and
are transported across the lagoon to the village in the
boat. At the other shore, the nuts are brought to the
drying area in wheclboriows, a tractor-pulled trailer, or

a truck.

Copra Drying, Storage and Weighing

Drying of copra is done by one or both of the fol-

‘lowing methods: sun drying or kiln drying. During the

dry months, drying is usually done by sun-drying because
this method is considered cheaper and easier. Kiln drying
is resorted to when sun-drying is not possible or when

thexe is a rush for copra making.
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For sun-drying, an elevated platform about 8 fé.
wide and 16 ft long, elevated about 3 ft above the ground,
is used. The floor is of wood slats fastened close to each
other and overlain with a half-inch wire mesh.

The kiln dryer, called a one-man dryer, can handle
about 800 nuts and can be operated by cne man. The dryer
is about 6 ft wide, 12 ft long, and ¢ it high. A floor
about 18 inches from the top of the oryer, and made of
loosely arranged wood slats overlain with 4-inch wire mesh,
holds the coconuts to be dried. On the ground under the
platform, centrally located lengthwice, is the hcating duct
made of 4 steel drums connected end-to-end. The drum extends
through the ends of the d;yer, one ¢nd is fully opened, while
other end is partly opened by a hole about 6 inches at the
upper side of the circular end. Fuel, coconut shells, coconut
husks, or firewood, are burned inside the drum through the open
end while the smoke exits through the hole at the other end.
The sides of the dryer are covered with flattened steel drums.
The top is roofed with galvanized iron sheet or flattened drums
to protect the copra from the rain and to conserve the heat
in the dryer. Air, heated by contact with the surface of the

hot drum, rises through and dry the copra.

Before drying, the coconuts are cut into two by hitting

the 'back” of the nut with a "bolo” (a big knife). If sun-drying
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18 used the nut halves are laid on the drying platform
with meat up, in single layer. After a sunny day or two,
the meat loosens from the shell and is scooped with a
scooping knife. After the batch is completely scooped, the
| copra is further dried on the same sun-drying platform or
in a kiln-dryer. .
If the kiln-dryer is used, the half-nuts are laid
on the floor of the dryer, the first layer meat-up and the
rest meat-down., Tge nuts are stacked to thickness of about
18 inches. This arrangement prevents "burning' of the bottom
layer and a more unifrom dryingvof all the layers., With
continuous and uniform firing, the copra can be dried in about

16 hours.

When drying is done, the batch is allowed to cool
and the copra scooped out of ‘the shell in small pieces, the

copra is finally packed in gunny sacks.

In most of the villages, a village copra shed is
provided by the government to store all copra produced. The
sacks are identified by "tag numbers' assigned to each pro-
ducer, A few days before the boats arrival, the copra is
weighed by the Copra Officer assigned to the Island. The
Copra Officer is also in charge of checking the quality of the
copra and recording the weights of copra belonging to each
producer. He also issues gunnies for the copra and distribute;

copfn payments from the Marketing Board,
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Trunsgorting the Copra to Rarotonga

Almost all copra is shipped to Rarotonga and stored
in the Marketing Board's copra shed before it is trans-
ehipped to New Zealand. Every 6 to 8 weeks, a boat (Mataora
or Manuvai) visits the Northern Islands to bring cargo and

passengers, and to pick passengers, copre, and other cargo.

Only the Omoka village in Penrhyn has a good harbour.
At Omoke, the copra is loud;d directly from the wharf. At
Tetautua (Penrhyn), Rakahanga, and Manihiki, copra has to be
boeted from the shore to the ship. During the months of
November to February, loading in Manihiki and Rekehangs can

be difficult due to choppy reef weters.

The Primery Produce Hcrketfn‘ Board

Merketing of ell copra from the Cook Islands ie
underteken end managed by the Marketing Board. The Board
determines the prices of copra to be paid to the producers.

Prices are normglly fixed on quarterly basis.

I1I. STATUS OF THE COCONUT INDUSTRY

n Production

The totel land ares planted to coconute ie spproxi-
mately 8,640 acres, about 16.51 of the totel iand erea of
Cook Ill.ﬁde. About 4,300 acres belong to the Northern

Group. No statistics on coconut productionare availeble
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but a reasonable production figure can be estimated by
assuming a coconut tree density of 60 trees per acre

and a nut yield of 40 nuts per tree per year. With these
assumptions, the coconut production is 20.7 million, with

a probable value of 20 to 25 million nuts per year.

Coconut Usage

To many people of the Cook Islands, coconuts are a food
sdurce. Young coconuts are eaten as snacks or dessert, while
the water serves a beverage or drinking water. The cream,

squeezed from grated mature nuts and spiced with onions or

chili, is a favorite sauce for fish and meat preparations.

The cream is also used in ‘the making of native cakes and bread.
The embryo (called coconut apple) of sprouted nuts is food.
Cooking oil is made from mature nuts by cooking the cream.

Coconuts are also used aa'feeds for pigs and chicken,

It is estimated that the per capita domestic consumption
is about 2 nuts per person per day. With a population of about
18,000, the annual consumption is 13 million nuts, about 65%

of production.

Coconuts left from domestic consumption are usually made
into copra. Due to various problems in copra making in the
Islands, e considerable quantity of coconuts are left out un-

utilfised.
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Copra Making

Copra making in the Cook Islands is, largely, a
family or individual activity. Centralized copra making

has been tried in Aitutaki and Manuae.

Conra production during the last 5 years varied from
600 tons to 1,600 tons per year and the quantity more or less
follows the price trend. It is evident that the copra production
potential of the country has been not fully exploited. The m.jor
reasons for this are: shortage of manpower for copra making,
and tlie low income from copra making due to low prices and high
production costs. Copra production has been erratic from year
to year. When the price ;f copra drops to uneconomic level,
people shift to other sources of income or just stop making
copra. Limiting access to the motus has apparently contributed
to low copra production since the producers are not allowed
sufficient time to gather their nuts and maintain the plan-

tations.

Assuming a plantation densi;y of 60 trecesper acre,
an average nut yield of 40 nuts per tree per year, 4,500 nuts
per ton of copra, and an average per-capita food-nut consump=
tion of 2 nuts per person per day, the estimated copra pro-
duction potential for the whole Cook Islands ranges from

1,500 to 2,500 tonsper year (see annex II),
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Scatus of Coconut Plantations

Coconut plantations in the motu are , generally,
pooriy maintained. Thick debris under the coconuts have
provided habitat for rodents which feed on coconuts.-

Heavy undergrowth and overcrowding with very old trees as

well as young unwanted trees are depriving the economic

trees of the soil nutrients needed for fruit bearing.

Termites are reported to be affecting coconuts in Pukapuka,
thassau, and Manihiki. About 70% of ,the fruit-bearing trees

are approaching senility. Evidence of sustained replanting is
very meager. Gradual decline of coconut production is expected
due to retirement of old trees which dominate the plantations
arnd the starvation of productive trees by overcrowding.

L

1v. INDUSTRY OUTLOOK

Copra Market

All copra from the Cook Islands i. exported to
Ab;ls Co. in New Zealand. Abels has been paying reasonable
prices. However, [t is probable that Abels will phase out
its copra milling operations as soon as the copra processing
plant of Western Samoa starts operations in 1980. Western

Samoa supplies about 60% of Abels' copra requirement.

The closure 5f the copra market in New Zealand poses
a problem to the coconut industry of Cook Ilslands. The
quantity of copra produced, about 100 tons a month, can not

justify shipment to Europe (the U.S.does not import copra).




An cption to export the copra to Western Samoa appears

to be an alcernative, but this may be a temporary solution
to the copra mariet problem., Western Samoa has started
replanting in 1966 and has replanted about 10,000 acres
since then. When its mill will start operations in 1980,
most of the new coconut trees wi}l be fruit-bearing. With
this boost in coconut proluction, Western Samoa may be
able to produce sufficient copra to meet the needs of its

copra mill,

Need for Proressing-Constraints

tUnless the copra market problem is solved, it is
imperative that Cook Islafds should procesS its coconuts
into exportable products to make up for copra exports.
The phasing out of>Abels' copra milling operations is
an opportunity open for oil milling operations in Cook
Islands. Coconut oil from the Islands can fill the market
void left by Abels. Duty-free entry of Cook Island’s

products into the New Zealand market should be exploited.

Industrial processing of coconuts in the Cook Islands,
however, has many constraints, Limited coconut production,
low and erratic copra supply, and high ptoductiqn costs
make the formulation of a viable coconut industrial project
difficult. With only 1,500 tons of copra per year or 6 tons

per day, for the whole Cook Islands, extended vertical integra-
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tions and the proper choice of marketable products which

have high added-value effect are necessary to make up

for low production volume.

V. OPTIONS FOR COCONUT PROCESSING

Small-scale Copra Mills

The idea of small which will produce oil and copra
cake appears to be an attractive.préposition because it
will make available to the Islands a material for animal
feeds and would possibly increase the gross returns to the
people. With the cakes retained . the Islands, savings
in freight costs will be achieved. This proposal assumes
that a livestock industry,large enough to buy all the copra
cake,exists in the Islands. The desirability of small mills
in the Islands should be based‘qn the livestock production

program of the country.

Plant costs and costs of operations of small milis
are relatively high compared to large-capacity plants.
Small expellers in the market have low efficiencies and
require more power and labor per unit capacity. Fragmenting
the coconut industry into small industrial units will pose
serious problems of management, maintenance,.and manpower

shortage.



A small-scale coconut processing plant at the Ponape
Agricultural and Trade School in the Caroline Islands can
be a model for feasible operations. This project is viable
only because it processes coconuts into svap and edible oil
which it sells locally at very high prices. A similar situa-
tion does not occur in the Islands since their populations
are not large enough to provide the needed murket base.

Similar small operations in the Philippines have failed.

2.. Regional Medium-scale Industrial plancs

A medium-scale processing plant to Le located in one
of the Islands to process all copra from the Jorthern Group
is not technically feasible, There is no transportatioa
linking the Islands. Even if such transport is available
the transport cost will be insurmountable due to the cdistances
between the Islands. The feasibility of such transport ope-
ration is also doubtful since the volume of cargo between the

Islands is small.

3. Desiccated Coconut Production

Of the traditional coconut industries, desiccated coco-
nut production offers the highest addedevalue effect. The
price of desiccated coconut is about thrice the price of copra.

Desiccated coconut is produced by small-scale plants in Sri-

Lanka. Western Samoa has operated a cmall coconut desiccatingplant

but has closed it several years ago due ‘v qualitv control problems.




A desiccated coconut production operations has been proposed

for Aftutaki.

In deciding to undertake such project, the following

factors have to be considered:

l.

2.

3.

6.

Desiccated coconut operations is labor-intensive.
Coconuts should be harvested from the tcp of

the tree, since fallen nuts are not suitable.

The operations require large quantity of water.
Quality coatrol is very critical since it is a
raw food (eaten without cooking).

Extreme sanitary conditions have to be maintained
since bacterial ,growth is a serious processing
problem.

The industry uses whole husked nuts as raw material,

Before deciding on such a project, the volune of the

New Zealand market should evaluated.

‘&4, Coconut Flour

Cook Islands imported about $700 thousand worth of

cereal and cereal preparations in 1977, It can te presumed

that a bigger bulk of these is wheat flour. Flour made by

pulverizing expeller cake from food-grade copra can be

admixed with wheat flour in varying proportions without

affecting the baking properties of the flour. Additionms

of 10 to 30% have been found to be suitable for most bakery
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6.
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products. Coconut flour is high in nutrition and it 1

imparts a flavor possibly acceptable to the people of

Cook Islands.

Coconut flour production can be integrated into

‘desiccated coconut production or maybe a separate opera-

tion. The copra centrals in Aitutaki and Manuae can be

utilized to produce food-grade copra for this purpose.

Coconut Fiber Products

Coconut husks can be processed to produce filcrs,

These fibers can be made into various finished products

like doormats, carpets, ropes, nets, and bags. They are

also used in upholstery.

The Federal Republic of Germany imports coconut fibers and gets its

supply from Sri Lanka and the Philippines. The profitability of

fiber exports is low because of transport costs, Markets

for these products in more proximity to Nes Zealand

and Australia may be explored.

Coconut Shell Products

There are two industrial products from coconut

shells charcoal and shell
material used in producing
considerable quantities of

also imports coconut shell

flour. Shell charcoal i{s a raw
activated carbon.h Japan imports
coconut shell charcoal. Australia

charcoal.
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| Coconut shell flour is produced by pulverlzing
coconut shell to at least 200-mesh, The product is
used as a builder for plywood adhesive. A market for

this product in New Zealand should be explored.

Canned Coconut Milk (cream)

-

Canned coconut milk has a market in liew Zealanu,
Hawaii, California, and other places where there is a
population of Polynesians and Asians: Coconut cream
canning plants exist in Western Samoa and the Philippines,
This industry is a possible small-scale operation in Cook

Ilinndo.

The product is made by grating or grinding fresh
mature coconut meat and pressing out the cream. The extrac-
ted cream is filtered, pasteurized, and homogcnized before

canning.

8. C!htrllized Copra Milling Operations

A copra Mill with a capacity of 1,500 tons a year
to process all the copra from the Islands seems to be an
ideal industry. This plant shall produce crule coconut cil
to be exported to New Zealand to fill the market left by
Abels and at the same time provide copra meal, some of which
may be exported but still have a feeds material which may be
used for the livestock industry. This is the simplest

industry to replace the copra exports.

!
‘
!

»
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This type of.operation has, however; two short

comings:

1. Normal copra supply is way below 1,500 tons
a year. Viability of the project Jupends cu
sufficient and steady raw material inflow.

N

2. Added valﬁe for simple‘oil miilirg operatioc. s
1s low due to highly competitive o] eratior.

from large coconut oil mills in the P.ilip, lrc

Limited milling operations of this capacity is harud.y
viable in the Cook Islands considering hi;h production costs

i the country.

Jntegrated Copra Production, M'lling, 0il Refinicg

Considering the present erratic copra supply and the

need to effect a high added value to make the indu.iry viatle,

C 1t appears that the national coconut industry that would be

both suitable and highly beneficial to the Cook Islands would
De an integrated plant which will undertake the full stretch

olilnte;ruted operations consiiting_of: copra making in the
T

diffcrent islands, and a copra mill and oil refinery in

Rarotongs.

4 - -
il The main bulk of the edible oil will be exported as

a high-price product to New Zealand and about 10% can fill

thj local market for cookin;‘oil. Similarly, the copra cake

'1‘31 be used partly for local livestock feeds, and the rest will be

f
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11.

Y

expurted to New Zealand. The duty-iice w..her aad Coun

1slands special relations with New cealand showlu be er luateod,

The Integrated Plant shall consfitute ‘'hLe primary coco-—

nut industry for Cook Islands.

Secerdary Coconut Tadustries

By wmaximizing cepra production in tuc . Looan Loy,
it is possible to produce emough copra lo r..& the ra
mate.ial need of the Integratcd plant. Tl we.s €. au
opportunity for secondary industrics . a2 Scuraern Guoon.
Such industries may include: desiccateu cocoiu® pro-~ssin;,
production of coconut flogt, caunned coconut crowa manufecs

turing, and products from the coconut watcr.

Tertiary Coconut indus’tries

With the high cosﬁ of petroleum {u ls, cic Lost ade
vantageous use of coconut shells and coconut iiusks is &~
fuel for the industries. The raw material vaiuc of coco-
nut shell as a raw material for charcoal wmii.ing is about

$15 pof ton, as a fuel it is $50.

1f excess coconut shell and husks cun be achieved
after having met the fuel requiremncuts, teitiary industries
such as the production of charcoal, shcll flour and fiber

products can be undertaken.




.V1. DETAILS OF INTEGRATED COPRA PROCESSING PROJECT

Copra Centrals

The project calls for four copra centrals, each
with a capacity of 2 tons of copra per day. Proposed
locations of these Centrals will be Penrhyn, Rakahanga,
Manihiki, and Pukapuka. Company gperations will include:
collecting of nuts, dehusking, hauling, copra drying,
bagging, storage, and shipping. Equipment consist of a
large copra dryer, a dumb-barge with tow-boat, a small
tractor with trailer, storage for copra, and tools for

dehusking, breiking. scooping and bagging.

Drying will be fueled by coconut husks, shells and

dried coconut branches. About 20% of the shell shall

be saved for boiler fuel in the 0il Mill and Refinery

Plant,

It is projected that the 4 Centrals should supply

at least 75% of the copra needs of the Project.

oil Mill

fhe copra mill will have an installed capacity of
10 tons of copra per day. Projected normal milling rate
will be 6 tons per day (1,500 tons per year). Excess
capacity yfll provide for raw material supply and demand

N 1
surges, and for future expansion of capacity.
i
1




3.

4.

The equipment includes: expellers for double pres-

sing, copra grinder, copra cooker, oil screening tank,
filters, conveyors, pumps, storage tank: for coconut oil,

copra bin, and cake bin.

Oil Refinery

-

The oil refinery shall have an installed capacity
of 7 tons per day but the projected capacity is 3.6 tons
per day of edible oil (900 tons a year). This will fit into

the projected and future capacity of the oil mill,

The equipment includes: ga neutralizer-bleacher, a
deodorizer-cooler, filter presses, vacuum equipment, pumps,

and storage tanks.
Steam Plant

The installed capacity of the steam boiler and feed
water treatment plant shall QF 2,000 pounds of stecam per
hour at a pressure of 175 psig. The plant will be operated
at about 50% capacity under projected production rates. A
fire-tube, solid fired steam boiler will be suitable. Coconut

shell will be used as fuel.

Power supply

Power supply will be tapped from the Rarotonga Power
Supply System. Power requirement .hall be about 500,000

kilowatt-hours per year.




6.

Water Supply
Water for drinking and boiler feed water shall be
tapped from the Rarotonga Water Supply System. A deep
well pump will supply water for processing. Annual water

requirements shall be approximately 2 million gallonms.

Transportation

-

A 5-ton diesel truck will be needed for hauling
copra from the harbour to the plant, hauling edible oil

and expeller cake from the plant to the harbour, and for

" other miscellaneous jobs. The Manager shall be provided

ﬁith a service car.

Supplementary Copra Supply .

To supplement copra supply from the Copra Centrals,
copra will be prﬁcurod directly from copra producers in
lzhc Southern Group islands. The Company shall provide the
gunnies and pay for foreign but the seller shall deliver

&

the copra to the Plant.

9. Financisl Peasibility

A preliminary financial study of the project gave

the following indications:

DCPRR on total inveatment (10 years)- 17%+
Cash flow - positive from first to 10th year
Nat profit on salea - about 8%

Dabt Service Ratio - about 1.8
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12.

13.

-3y =

P;o]ect Cost

The estimated investment requirement for the . l

Project is approximately $620,000, distributed as follows:

Machinery, buildings and site $430,000
Working Capital 130,000

Project Management 60,000

Projected Sales

* The project annual sales revegues shall be $875,000

_ against a rawv materials and supplies cost of about $342,000

a year.

Salaries and Wages

The yearly salarics.and wages amount to about

$184,000 with salaries ranging from 81,500 to $12,000 a year.

Plant Location

The proposed plant location is Rarotonga. Rarotonga
is strategically located between raw materials sources and the
market. Rarotonga also has the largest local market base

for the products and the necessary infrastructure for the

Project's operations.

As an alternative, Aitutaki may bde considered for the
plant location. Aitutaki has suitable roads and sufficient

power supply to meet the Project's power needs. Process and

cooling water can be supplied from a deep well, while domestic
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vater requiremsnts can be tapped from the public water l

supply system.

The disadvantage of Afitutaki as the Plant's location
is its poor harbour facilitias. However, it has the advan-
tage of having its own copra production (estimated at about
200 tons per year) and its proximity to the copra-producing
islands of the Southern Group. The significance of changing
the location from Rarotonga to Aituthki, on the viability

+ of the project,will be minimal.

The government's livestock development program in

the Southern Group Islands would favor Aitutaki as the Plant

location.
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VII. CONCLUSIONS AND RECOMMENDATIONS

) gggclguionl

; o)

b)

c)

d)

¢)

Cook Ielands still has sufficient coconut
production to meet the peoples' food require-
ments, and to produce at leest 1,500 tons of

copra per year.

There ia a need to rehadilitate end replant
the coconut plantations to make up for losa

of coconut production due to senility.

There ie a need to improve the meintenence
of coconut plantations in the motus to improve

coconut productivity.

There ia a need to improve copra making systems
to reduce menpover requirements, reduce cost of

production, end increase production.

There is e need to esteblish a coconut processing
industry to increaee the economic returns from
the coconut industry and to solve a possidle

market problem for copra.

2. Regommendations

s)

M

Start & lonmg-rsnge coconut plamtation rehabili-

tation and replanting program.

Revise the present crop-assurance systea of motu

opening and closing systea to & crop-shering




c)

d)

by land-area basis, to allow for free entry
of landowners into the motus to work in their

plantations.

Organize coconut gathering and centralisze coprs

making.

Undertake a prc-implcncﬁt.tion feasibility study

of the proposed Integrated Copra Processing Project,

and conduct a survey for sources of financing.
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Annex [

JOB DESCRIPTION

SI/CKI/78/503/11-01/31.7.C

Pogt title: Expert in Cocconut Processing
Duration: Two months

Date required: As soon as possible

Duty station: Cook Islands

Purpose of project: To prepare an evaluation study for the cetting up of
suitable de-centralized small or mediun capacity coconut
procescing plants in the Northern Cook Islands

4]
..

Lie The expert will specifically be expected to:

1. Study the ov:rall situation of the coconut production
and processing sector i1n view of its technical and economic
efficiency. Outline, if appropriate, ways and means for
organizational and managerial improvement;

2. Examine the coconut production sector and in this
connexion, study the methods applied in the field of
harvesting, defivbration, cracking and meat separation
trom the 'e-krnical, vconomic and logistics point of vsiew;

3. Otouy tne methods used for the production of copra
and commen! on their usefulness, from the view point of
the raw material supplies, drying operations and copra
utilization;

4. Review the domestic market situation and assess the
types, quality, quantity and the most suitable price
structure of coconut products in demand;

5. Comment on the feasibility of the establishment of small
or medium capacity decentralized coconut processing plants
for the production of coconut products in demand of the
market based on the results of the studies referred to
above}

6. Define the basic techno-economic data of such coconut
processing factories, identify the ype of products to be
produced from coconut raw materials and outline the labour
requirements, the training needed and all sther techno-
economic data, that hase a bearing i1n the ‘uctories
erficient production., Bstimate the costs ‘nvelved and
determine whether or not comprehensive tecrno-economic
feasi1bility calculations ha.> to be undertiken, as an
essential follow=up activity;
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7. Issue specific recommendations for further action
and prepare the framework of a practical plan of
operation for the consideration of the authorities,

The expert will also be expected to prepare a final
report setting out the findings of his mission, and his
recommendations to the Government on further action which
might be takers

Qualifications: Coconut processing technologist with knowledge in
industrial economy and industrial planning

Language: English

Background The Pacific Islands, particularly the Northern Cook

information: Islands have a remarkable coconut potential, A

considerable number of the population depend on coconut
production and copra drying which is the main source of
their income. The Government therefore, wishes to expand
the domestic coconut industry by entering into secondary
processing operations that are suitably based on the
traditional activities of the pojpulation. The setting up
of appropriate decentralized small and medium capacity
coconut processing plants is envisaged to produce a
variety of coconut products tor domestic consumption and,
if feasible, also for exports,

UNIDC assistance has been requested to study the situation
and recommend those types of coconut processing factories

for establishment which are most beneficial for the country's
population and national economy,
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: Annex I

JOB DESCRIPTION

5I/CKI/78/803/11-01/31.7.C

Post title: Expert in Coconut Processing

Duration: ), Two months /
Date required: ‘ \s soon as possible

Duty station: & Islands

Purpose of project: To pifpare an evaluation study to Lhe setting up of
suitabWe de-centralized small orgMedium capacity coconut
process g plants in the Northgh Cook Islands

foe expected to:

Duties: The expert

a1l specificall,

1. Study the
and processing
ef'ficiency. Out
organ) zational and

erall sigfation of the coconut production
tor i view of its technical and economic
' 't appropriate, ways and means tor
hagerial improvement;

co vroduct ion sector and 1n this
connexion, studd®the hde applied in the field of
harvesting, dgfibrat i acking and meat separation
from the Logn:i~.i, «.onoWlk and logistics point of siew;

2. BExamine the

3. Jtudgfthe methods used
and comffent on their usefulnes
the rg material supplies, dryi
utijgfzation;

the production of copra
"rom the view point of
berations and copra

on and assess the
itable price

4 Review the domestic market situc
Fypes, quality, quantity and the most
& structure of coconut products in demana

5. Comment on the feasibility ot the esta \ishment of small
or medium capacity decentralized coconut p ssing plants
for the production of coconut products in dem d of the
market based on the results of the studies ref3gred to
above;

¢. Define the basic techno-economic data of such c
processing factories, identify the ype of produc's
produced from coconut raw materials and outline
requirements, the training needed and all »ther techno-
economic data, that hare a bearing i1n 'he tuctories
efficient production., Estimate the cost. ‘nvolved and
determine whether or not comprchensive t:2.:rno—economic
feacibility calculations ha.o to be undertaken, as an
ecsaential follow—up activityg
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7+ Issue specific recommendations for further action
and prepare the framework of a practical plan of
operation for the consideration of the authorities,

The expert will also be expected to prepare a final ‘
report setting out the findings of his miscion, and hic 48
recommendations to the Government on further action whij
might be takers '

)
)

Qualifications: Coconut processing technologist with knowledge in

industrial economy and industrial planning

P

language: Qg ish y,

Background The ific Islands, particularly the North, Cook
information: Islan@have a remarkable coconut potentiZ#, A

ble number of the population ded¥nd on coconut
and copra drying which is t%f main source of
their inco The Government therefoge’, wishes to expand
the domest icN@oconut industry by en*'v ing 1nto secondary
processing op®@ations that are suigibly based on the
traditional actW@ities of the pogiation. The setting up
of appropriate d&g@ntraiized smgf'l and medium capacity
coconut processingWlants is gfvisaged to produce a
variety of coconut Mducts T domestic consumption and,
if feasible, also fo o,

conside
product id

UNIDO assistance has ber 8
and recommend those tygfs
for establishment whigh are
population and natigial econd

equested to study the situation
oconut processing factories
t beneficial for the country's

A
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ESTIMATES OF COPRA PRODUCTION POTENTIAL IN THE COOK ISLANDS
(Raratonga Excluded)

Formulae
1. Nut Production = Acreage x Trees per Acre x Nuts per Tree
2. Net Popra Production Potential =

Gross Copra Production Potential - Food Nuts Consumption

Number of Nuts

3. Tons Copra Nuts per ton Copra

Assumptions

1. Average number of bcarinq trees per acre = 60
2. Average nut yield per tree per year = 40
3. Average number of nuts required per ton of copra = 4,300
&, lAvcrago per-capita food-nuts consumption per day
Northern Group = 3 nuts
Southern Group (excl., Ahtutaki) = 2 nuta
Aftutaki = 4 ant

Average gross copra production per acre per year

60 x &0

= %,500 = 0,53 Tons
Average per-capita food-nuts consumption per year (in copra terms)
Northern Group 3 x 3163 days :
%500 = 0.24 Tons

Southern Group 365 da = 0.16 Tons
4,50 ’

Aftutaki x 363 4 s 0.04 Tons
4, ’
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Calculated Net Copra Production Potentials, Tons per Year

Northern Acreage x _0.33 Population x 0,26 NET
Groyp :
Manihiki 855 453 263 63 390
Rakahanga 720 sl ‘ 283 68 313
Penrhyn 1550 821 531 127 694
Puka - Nass 992 525 ' 899 216 309
- Palmerston 320 169 53 13 156
Suwarrow 64 34 0 0 0
Total for Nortnern Group 1706
Southern Acreage x 0,53 Population x 0.16 NET
Group
Mangaia 600 318 1630 261 57
Atiu 550 291 1310 210 81
Mauke 250 132 710 114 18
Mitiaro 350 185 ) 305 49 136
Manuaa 1370 726 0 0 726
Takutea 270 143 0 0 143
Aftutaki 350 185 2420 978 88
Total for Southarn Group | 1249
Calculatad Total Nat Copra Production Potantial - 2933

Considaring socio-aconomic factors that may affact actual copra
production, it can be assumed that the copra production potential

for tha whola Coek Islands rangas from 1,500 to 2,300 tons per yaar.



Comparison of Copra Production Estimates for different Islands

Maximum Calculated
l1sland Histori cal Inquiry Net

Production Guesstimates Production
Manihiki® 423 400 390
Rakahanga®. 332 300 313
Penrhyn 322 500. 694
Puka - Nass 205 200 309
Palmerston 43 - 156
Aftutaki 177 200 88
Mauke 33 . - 18
Mitiaro ? - 136
Manyae 109 400 726

* Note the close correlation of the 3 values obtained for
ﬂanihiki and Rakahanga. Unlike the other Islands, the people
in Manihiki and Rakahanga are almost tofilly dependent on
copra making for ﬁoney income. They also have the highest
per-capita food-nut consumption. Low production in the other
Islands can be attributed to manpower shortage or lack of
interest in copra making due to the presence of other income

resources.



‘e TIT

INDICATIVE FINANCIAL FEASIBILITY STUDY
(All Values in NZ§$)

1. BEstimate of Project Cost

Machinery & Equipment $164,000
0il1 Mill 477,000
0il Refinery 45,000
Steam Plant 42,000
Handling & Installation 19,700
Copra Centrals 36,000
Buildings 69,000
Pactory 48,000
Adminfstration ' 15,000
Sheds 3,000
Site Preparation 24,000
Office Equipment & Furniture 7,500
Miscellaneous Equipment . 6,000
Motor Vehicles 26,000
Sudb-Total - $372,200
Contingency, 135% ) 35,800
Total ' $328,000
Project Management 60,000
Working Capital "~ 116,000
Co;tingoﬁcy, 10% 11,600
Total Working Capital $127,600
Total Project Cost | $615,600



3.

Investment Services

Equity, 30%
Loans, 70%

Total, 100%

Annual Production Schedules ‘

Throughputs at 100% Performance

Copra Centrals
Input
Output

Copra Purchases

011 Mill
Input

Output

0i]1 Refinery
Input

Output

Operations Schedules

First year

Second year
Performance

Tirst year

Second year

T husked nuts
T Copra
copra

T Copra

T Crude 011l

T Expeller Cake

Crude 011

Edible 041l

230 days x 3 shiftes

230 days x ) shifts

$185,600

430,000

$615,600



4. Pinancisl Plan

First Pre-Optg. yr.
Projact Management
Down Payment (50%)

Sub-total

Second Pre-optg. yr.

Project Management
B Balance of Payments
Working Capital

Sub-total

First Optg. yr.

Working Capital

TOTAL

5. Assymed an T 8

Interest Rates

-

84 per annum

- _Equity Loan Total

$ 30,000 § - $ 30,000

66.000 170,000 214,000
$ 74,000 $170,000 $244,000
$ 30,000 $ - $ 30,000

14,000 200,000 214,000

41.500 - 41,500
$ 85,500 $200,000 $285,500
$ 26,100 $ 60,000 $ 86,100
183,600  3430,000  $613,600

Interest payments for the first

Repayment Schedule

three (3) years to be capitalized
and added to the loan principal at

the end of the 3rd year of loan.

12 years with 3 years grace period
on amortisation, payable in 9 equal
annual installments starting with the

4th year of lean.
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6., Dividends

Dividend to be paid starting the 2nd year of ope-

rations, at the rate of 35% on net profit after income tax.

7. Ipterests and Amortization Schedules ($'000)

Draw
Year Down Amort, Int, Prin, Balance
2 170 - - . - 170
. 1 200 - 13 - 385
| 0 60 - 33 - 478
3 - - 41 - 519
2 - 83 . bb 41 478
3 - .} 6l bl 4364
) - 83 37 4“8 386
L) - 85 33 32 334
6 - 83 28 37 an
7 - 85 24 61 216
s - 83 18 67 149
9 - s 13 72 7
10 - 84 7 77 0
6. Sales Revenues Fipst year 2nd Year
Bdible oil sasles, MT 810 | _ 900
‘Price, $/MT (incl. dr) 920 920

Value, $/Yr 745,200 828,000



8. Sales Revenues First Year 2nd year

P e e

Expeller Cake Sale, MT 470 525
Price, $/MT (incl. bags) 90 90
Value, $/YR 42,300 47,250

Total Annual Sales $787,500 $875,250

NesssEBes SnehEtes
-

" 9. GCost of Raw Materials

Pirst Year 2nd Year
. Nuts, MT/Yr (husked) $ 3,300 $ 3,700
Price, $/MT " 30 30
Value, $/YR 99,000 111,000
Copra, MT/Yr (Producer's) ' 360 400
Price, $/MT 250 ' 250
Value, $/Yr 90,000 100,000
Total Raw Materials Costs $189,900 $211,000
ssssssss sssssse
10. Gost of Supplies

Pirst Year ind Year

Steel 4rums (44 gal) $ 4,500 $ 5,000

Price, §/unit 18 18

Value, §/Y¥r 81,000 90,000

Gunnies, pcs/Yr 50,000 56,000

Price, $/unit 0.50 0.50

Value, §/yr. 25,000 28,000



10.

-‘/,1_

Cost of Supplies (cont.)

First Year

Gasoline, gal/Yr $ 3,600
Price, $/gal 2.00
Value, $/Yr. 7,200

Diesel Fuel, gal/yr " 600
Price, $/gal 1.00
Value, $/Yr 600

Lubricant, gal/Yr 36
Price, $/gal 5
Value, $§/yr 180

L]

Chemicals, T/Yr 6.2
Price, $/MT 305
Value, $/Yr 1,900

Pilter Cloth, yrd/yr 175
Price, $/yd - 4
Value, §/yr 700

Miscellaneous Supplies 1,000

$ 117,680

Total Costs of Supplies

2nd Year

$ 4,000
2.00

8,000

600

600

36

200

6.8
305

2,100

175
4

700

1,000

$130,580



11. Schedules of Salaries & Wages

FIRST YEAR
Months  Annual
Position Rates Days = Salary
ADMINISTRATION
1- Manager $1,000 12 12,000
l- Engineer 600 12 7,200
l- Accountant 600 12 7,200
1-Clerk 300 12 3,600
l= Utility 300 12 3,600
Sub-total" .
Plus 15%
Total ;
SUPERVISION
1- Chemist $ 500 12 6,000
2- Foremen (P) 400 12 4,800
~= Poremen (C) 400 12 4,800°
Sub-total
Plus 15% .
Total
PRODUCTION
6- Operators $ 9 250 2,250
l- Weigher 9 230 2,250

Total
Salary

12,000
7,200
7,200
3,600

3,600

$33,600

5,040

$38,640

$ 6,000
9,600

19,200

$34,800

3,220

$40,020

$13,300
2,230

.

SECOND YEAR

Months
Days

12
12
12
12
12

12
12

12

9

Annual

Salary

12,000
7,200
7,200
3,600

3,600

6,000
4,800

4,800

2,250

2,250

Total
Sal.r!

12,000
7,200
7,200
3,600

3,600

$33,600

5,040

$38,640

$ 6,000
9,600
19,200
$34,800

5,220

$40,020

$13,500

2,25C



11, Schedules of Salaries & wages

Months
Days

Position Rates
PRODUCTION (cont.)
3 « C-Tenders $7/day 250

1 « Drum Filler 8/cay 250
l- Bagger 8/day 250

1 - B-Tender 8/day 250

3- Utility 6/day 250

32 - C-Workers 6/day 250
Sub-Total

Plus 15%

Total

MAINTENANCE
2 - M-Men $9/day 230

1 - Driver 12/day 230

Sub-total

"Plus  15%

Total

- 53 -

YEAR

Annual

Salary

1,750
2,000

2,000

2,000

1,300

2,2%

3,000

Total
Salary

$-5,750
2,000
2,000

2,000

4,500

48,000
$84,000

12,600

$96,600

$ 4,500

3,000

$ 7,500

1,130

$ 8,630

SECOND YEAR
Months  Annual
Days = Salary

7 1,750
8 2,000
8 2,000
8 2,000
6 1,500
6 1,500
9 2,250
12 3,000

Total
Salary

$ 5,750
2,000
2,000
2,000
4,500

48,000
$84,000

12,600

$96,600

aosares

$ 4,500
3,000

$ 7,500

1,130

$ 8,630



12,

13,

14,

Maintenance Cost

Production
Labor

Materials
Total

Administration
Labor (charge to production)

Materials

Total [

Power & Water Costs

Production

Administration

Freight & Handling Costs
Freight Cost

Copra at $26/MT

Shell at $26/MT
Sub-total

Handling Costs
Edible 0i1 @ $1.50

Cake, @ $1.50/MT

Total Freight & Handling

First
Year

$ 8,630

2,530

200ai80

$ 1,060

3.1a088

$49,860

2,500

$35,100

7,020

$42,100

$ 1,220

710

$ 1,930
$44,050

Second
Year

$ 8,630

2,530

——— . ~e—

ihdaie2

$ 1,060

d.14080

$49,860

2,500

$39,000

7,800

$46,800

$ 1,35

790

48,940

Y Y




15.

16.

Depreciation Cost

Production
Machinery & Equipment
Factory Buildine
Copra Central

Sheds

rTotal

Adainistration
Office Buildin-
office Equip
Site Developme::!
Motor Vehicl::

Misc. Equipment

Total

1 ance Premiums

Production

Machinery and Equipment

Life
Years

15
135

15

13

15

Rates

1%

Depreciation
Yr 1-3 Yr 6-15

11,000 11,000

3,200 3,200
10,800 -
330 - -

25,330 14,330

sssass sssssss
1,100 1,100
1,500 -
1,600 1,600
3,200 -
1,200 -
10,600 2,700

ss=ess ssssas

Amount

1,640



16. lmsursnce Presjums (cont.)

Production (comt.)
Pactory Building
Copra Centrals

Sheds

Total

Administration

Office Building
Office Equipment
$ite Development
Motor Vehicles

Misc. Bquipment

Total

17. Power Water gﬁd Puel Consymption
622,000 kw-hr (400,000)

Annual Pover Consumption =

Annual Steam Consumption =

1%
- 2%
1%

1%
3%
1%
5%
%

1,760 MT

480
1,080

50

3,230

160
380
240
1,300
300

2,380

Shell Puel Consumption at 6 tons steam per ton Puel

(Assuming 7000 BTU per pound) = 300 MT

Annual Vater Consumption = 20 million gal
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18. Conversion Used (Assuming high quality copra)

One (1) ton of copra processed will produced
0.60 ton of Edible oil

0.35 ton of Expeller Cake

19, Other Information Used in Financial Study

Pringe Benefits & payroll overhead = 13% of basic

Levy of Edible oil = $40 per MT .

Freight Cost (Interisland) = $26 per MT

Power rates = $0.10 per Kw-hr

Water rstes = $0.50 per 1000 gallons

Maintenance supplies = 107 of Depreciation

Amortization period for Pre-operating expenses = 10 years
Income Tax = 10 years holiday

Export tax on Products = free

Import tax on machinery, equipment and supplies = free

Teriff duties on products in New Zealand = free

Economic Life of Project = 13 yesars

20. Pricing Formulae Used in the Study

Price of coconuts is as is where is, but nuts will be

husked before weighing. Price will be based on weight of

hupked nuts but Company will pick husk and transport the nuts.



Pricing Formulae Used in the Study (cont.)

Cost per MT = k (FOB - PC - D - L)
FOB - FOB price Rarotonga
PC - Production Cost ($140/MT copra)
D - Deductions ($52/MT copra)
L - Levy ($25/MT cop}a)
Price of Nuts used in study =
k (330 - 140 - 52 - 25) = $28.25

" Price applied in study is $30 per MT nuts (husked)

Price of Copra (ex-island shed). Company will supply
gunnies and pay for freight.,
Price per MT = FOB -+D - L

Price of Copra used in study =
330 - 52 - 25 = $253 per MT copra

Price applied in study = $230 per MT
Price of BEdible oil (FOB Rarotonga). Price includes drums, =

Price per MT = (FOB x 1165) + 275 + 105
1.65 = Crude oil to copra price ratio
$275 = Refining cost
$105 = Cost of drum containers (5.4)
Price of Edible 0il used in Study =
(330 x 1.65) + 275 + 105 = $924,.50

e applied in Study = $920/MT Edible 041l

‘Landed Cost of Edible Oil is = $0.80/1b.)



[

P

21, Estimate of Cost of Producing 1l ton of Copra

Picking, heaping, dehusking, and hauling $ 48,00
Charge for using gunnies $.00
Transporting across lagoon and carting 21.00
Drying, scooping, and bagging of copra 48.00
Cost of firewood : 5.00
Cartage, boating, and loading to ship 8.00

Overhead to producer (repairs, depreciationm,

interests, etc.) 6.00

Total cost of producing 1 MT copra $140.00
This cost of production (PC) of $140 is used in the

pricing formulas for cocdnuts and copra.

22. Deductions (D) used in the formula used for Calculsting Prices

of Nuts and Copra

FPreight from Islands to Rarotonga (Avatiu) $26.00
Cost of gunnies and twins supplied to producer 14.00
Cost of handling copra at Avatiu Harbour 6.00

Miscellaneous sﬂd overhead costs to Marketing

Board (or Company) 6.00

Total deductions per MT copra $32.00




a3.

Yeor+ £
-2 r{1) -
-1 - 286 .
1 L 1) 71
2 . 133
3 . 133
) - 133
3. . 133
6 . 152
? . 132
8 - 152
9 . 152
10 . 1352
we . 130

w Rate of R

ves
($°'000)
Discount
Factor @

Net 17% NPV
=244 . 0.855 -209
-286 0.730 =209
-.15 - 0,675 - 9
153 0.533 82
153 0.456 70

153 0.390 60
.153 0.33) 31
152 0.283 &3

132 0.243 3

152 0.208 32

132 0.178 27

152 0.132 23

130 0.130 17
DCFRR = 177% ) 627
+) L2
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6.

7.
8.

9.
10,

Ve T

L X}

PROPOSED OPERATIONS CHART FOR THE NORTHERN GROUP

NEW ZEALAND AND
OTEER COUNTRI!S

Company Operations Producers’ Activities
Collect & COCONUT 1, Sell nuts to company
:::“::t::t. e PLANTATION 2. Clean and thin out

tat
(MOTUS) plantations
3, Work in replanting
[ progras
Transport nuts :“t:.
cross 1 us
. agoon LAGOON
‘TRANS PO
vorkers
gunnies
b, May de hired bdy
:‘k; & store COPRA company im copra
opre CENTRAL produotion operations.
(VILLAGE )
: AREA
Load copra I
“ .‘1,. . copr‘
shell fuel
LOCAL
SHIPPING
supplies
od, oil
cake
Haul copra fros ‘
harbour to plant
Process copra COPRA
to oil and cake PROCESSING
Pack products PLANT
Market products
looally ( RAROTONGA)
Export products edible oil
Iaport supplies & expeller cake
sontainere VERSEAS
SHIPPING
suppli
4ruse '
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amnex V

CONSULTANT'.; TIME SCHEDULE AND ThWiL ROUTE

Oest M
Nevy 1

F
F
3
5

?7- 10
10- 29

Nov 30= Deec b
Dee¢e 9

s- 6

8- 10
11- 13
13
1%

13

18

19f 20

21

a2

23= 31
Jan &

Departure Manila

Arrivel Suva

Briefing at UNDP (Suva)

Departure Suva

Arrival Rarotonga, Cook Islands ( %100 pa )

Briefing with Mr., J A Gosselin, Secretary for
Planning and External Affairs

Preparation of work outlins and schedules
Briefing with Government Offioces
Data gathering

Trip to ths Northern Group Islands ( Maniniki,
Rakahanga, and Psnrhyn)

Preparation of Report roigh draft

Distribution of Rsport draft to members of the
Pro ject Study Group

Gathering of additional data
Discussion of Study draft with Study Group
Revision and typing of Preliminary Report Draft

Trip to Adtutaki (Southern Group)

. Duplicating of Report final draft

Presentation of Consultant's Preliaimary Report,
to ths members of thu Project Study Grecup

Briefing with the Premier and the Cabinet
Departure Rarotonga

Lebriefing at UNDP Suva

Dsparture Suva

Arvrival M=nila ( %300 pz )

Prrrart ho v " Consultant's Report to tis . .il

Sy s : Toomsultant's Repeort to uyn. oot
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Nov 10. Arrived Nov.R9

_Left Raratonga for Aitytoki
Dec.i). Arrived Do'e. 3

NACATORS  PROUEE TION

*W.

CONSULTANT'S TRAVEL ROUTE IN COOM ISLANDS
Travel to the Northern Group wes by boat (19 days)
Travel to Aftuteki (Southern Group). wes by plasne (2 deys)



1. MNMr.
2. Mr.
3. Mr.
4., MNr.
5. Mr.
6. Mr.
7. Mr,
8, Mr.
9. Mr.
10, Mr.
11. Mr.

J.A.

T.

J.
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Annex

VI

MEMBERS OF THE PROJECT STUDY GROUP
(COOK ISLANDS)

Plerre

Liew

Turepu

Raui
Turepu
MacDonald
Tutaka

Bergstrom

Pua

Joseph

Gosselin

Secretary, Ministry of Planning
and External Affairs

Acting Secretary, Ministry of
Planning and External Affairs

Senior‘Planning Officer, Ministry
of Planning and External Affairs

Secretary, Ministry of Agriculture
and Fisheries

Economist, Department of Agriculture
Staff, Department of Agriculture
Director, Commerce and Industry
+Director of Customs

General Manager, National Development
Corporation

Projects Officer, Cook Islands
Development Bank

Assistant Manager, Primary Produce
Magketing Board



2.

3.

3.
6.

Nr.

Mr.

Nr.

Nr.

Nr.,

Nr.

B

-

- o] -

iphnx VIT

UNDP PERSONNEL WITH WHOM STUDY WAS
DISCUSSED

B.R. Devafayan

G. Vaa Doosselagre

C.

S.

G.

Goss

Dello-Strologo

Blumenfeld

de Vries

Resident Representative (Manila)

Senior Industrial Development
Field Adviser (Manila)

Assistant Regional Representative
(Suva)

Senior Industrial Development
Field Adviser (Suva)

Senior Agricultural Adviser (Suva)

FAO Programme Officer (Suva)
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3.

6.

3.

6.
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9.

10.
11.
12.
13.
14.
15.

Nr.

Mr.

Mr.

Nr.

Mr.

Mr.

Mr.
Mr.
Mr,
Mr,
Mr.
Mr.
Mr,
Mr.

Mr.

_— D -

VIII

Anne -

INFORMATION RESOURCE

Dcs- “\lnter -
P. Turner -
R. Boyens -

SQCQ Fisher -

T. Videnov -

J.D. Kenning -

M. Simiona -
B, French -
J. Jessie -
M. Kavana -
W, Benetito -
A. Varau -
T. Makira -
T. Ripata -

8§.T. Joseph -

PERSONS (COOK ISLANDS)

Statistics Officer, Central
Planning Bureau

Director of Planning, Ministry of
Planning and External Affairs

General Manager, Primary Produce
Marketing Board

Secretary, Department of Electric
Supply; Engineer-in-Charge, Electric
Power Supply, Raratonga

WHO Sanitary Engineer, Environmental
Health Advisory Services Project

Office Manager, Eastern Assoclates
Ltd. (Representatives for Kyowa
Shipping Co.)

Chief Administration Officer, Aitutaki
Chief Clerk, Aftutaki

Copra Officer, Aftutak!

Public Works Officer, Altutaki

Cgief Administration Officer, Penrhyn
Copra Officer, Penrhyn

Copra Officer, Rakahanga

Copra Officer, Manihiki

Copra Producer, Penrhyn








