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SUMMARY 

This report describes an assignment carried out by the Tropical Development 

and Research Inetttute (TDRI), London, funded by the United Nations Industria! 

Development Organisation (UNIDO), to demonstrate 3nd evaluate the small-scale 

processing of copra in the Pacific Region with a view to the potential transfer 

of this technology elsewhere • 

Following a Preparatory Phase of the assignment, in which the Cook Islands were 

identified as a suitable location for the field work, equipment for small-scale 

copra processing was selected, assembled and given prelioinary testing at TDRI 

in England. This equipment comprised a knifemill for copra chopping, a heater 

for preheating copra prior to pressing, a screw press, 11n<i a filter press. The 

overall processing capacity was in the region of 100 tonnes copra per year, or, 

single shift operation. 

In the 0perational Phase, a two-man team comprising a technologist and a mar· 

keting cc~nomist visited the Cook Islands in the period August-November 1986, 

to und~rtake installation, testing and evaluation of the equipment; supplies ,_,; 

copra were also investigated and potential markets for coconut oil and copra 

were assessed. 

The equipment was found to process copra very well with few technical diffi

culties. The copra pre-heater was found ~ot to be necessary, because of the 

lo• moisture content of the avail~ble copra. Processing copra at ambient 

t~mperature, throughputs in the range 60 to 70 kg per hour were consistently 

achieved, with yields of clar!fied oil and copr~ cake in the region of 55% 

and 40% respectively on a weight basis. Double-pressing the oil cake led to 

higher oil yields from the copra, bu~ this was not consi~ered worthwhile, for 

operational reasons. 

Operating along commercial lines, with three full time staff, this set of equip

ment could process 94.5 tonnes per year (over 250 working days) to produce about 

57,000 litres of cla•!f!cd coconut oil and about 38 tonnes of copra cake • 

A consumer survey carried out on Rarotonga indicated that the coconut oil pro

duced ·1CJing the demons~ration equipment was widely acceptable as a cooking oil. 

It was estimated that approximately 50% of current imports of cooking oil could 

be substituted by locally prcdu~ed coconut oil ~f ma~keted at NZ$2.25 
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per litre, a slightly lower price than currently imported products. However, 

this would not absorb the entire potential output of the equipment. 

An additional potential market for the coconut oil was identified as a raw 

material for soap manufacture, which cou1d be a viable activity if oil were 

made available at NZ$1.75 per litre. At the outset of the field work, no 

significant soa~ manufacture took place in Ra~otonga, but by the end of the 

visit the interest generated by the UNIDO project had led to one entrepreneur 

taking steps to establish a soap production venture based on the teams' recom-

mendations. 

The copra cake produced sold readily to local pig farmers at a price of 

NZ$280 per tonne. 

A basic projecc model was developed using the production aad cost data obtained 

at the time of the operation of the demonstration equipment and assuming that 

sufficiently large markets for the outputs could be established to permit full 

capacity utilisatior.. rhis showed an internal rate of return of 49.0%, with 

a pay-back period of just over 2 years on an initial establishment cost of 

just under NZ$100,000. This represents an ati:ract:fv~ investment opportunity 

in the Cook Islands. 

Sensitivity analysis shows that the financial profitability of small s~ale 

copra processing can vary considerably if assumptions concerning projected 

costs and revenues are changed within a plausible range that might be encoun

tered in other locations. This indicates a degree of risk associated with 

the venture, and shows the limit to the direct transferability of the basic 

financial evaluation of this report to other potential copra processing sites 

outside the Cook Islands. This report therefore provides a methodology and 

framework for the ~valuation of similar ventureq at other locations in the 

Pacific region. 

Economic considerations which favour this type of venture include: 

net foreign exchange benefit for ~ountries such as the Cook Islanda 

which export copra ann import cooking :Jil, anfmal feed and soap; 

employment creation, not only directly in copra proceqsing but al3o 

through the scope for sti~ulating downstream economic activity such 

as loc<:i:l :,;0E1p-m.:lki11g '10d liveR•;oc!< production; 

• 

• 
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increased security of income !o copra producers; 

increased consumer satief action as locally produced products become 

available at lower prices than imported products. 

Overall, the prospects appear very encouraging for small-scale processing 

of copra on Pacific islands, using the type of equipment tested on Rarotonga, 

and it is recommended that the information derived from this study be dissem.i~ 

nated as widely as possible, in an appropriate form, to foster interest in 

the concept. 

Follow-up to this assignment is recommended both in relation to the Cook Islands 

and other potential sites for the equipment. It is recol'Jlllended that further 

support is given in the context of the Cook Islands, to ensare that the pro~ 

ject so far operated on a trial and demonstration basis is established on a 

sound commercial footing. It is also recommended that case studies be carried 

out on a number of other Pacific islancis, where circumstances are likely to 

be broadly similar to those prevailing in the Cook Islands. These case studiet 

would be of a pre-feasibility nature concerning the prospects for small-scale 

copra processing at each specific location. These case studies would then prcr 

vide a broader information base upon which national and internationd develop._ 

ment agencies and private investors could make their own assessments • 



• 

, 

.. 

SECTION 1 I~'TROD~CTION 

1.1 Background to the assignment 

Coconut cultivation ar.d co?ra productior:. are a characteristic of many troptcal 

countries. For many isl~nd communities in th~ Pacific Ocean they are major 

economic activities and copra forms an important export commodity. The value 

of the copra to the exporting country is, however, invariably reduced by trans

port costs. Processing of the copra is carried out overseas, anci the products, 

edible oil and livestock feed, are subsequently imported, usually at a high 

price due to further transport cos~s and tra~•~ 's margins. Many observers 

have noted that if these often remote and isolated communities had access to 

small-scale copra processing units they would be able to produce edible oil 

and livestock feed for their own local consumption to replace these expen-

sive imports. In addition to providing food and animal feed locally, employ

ment opportunities would be created and value added to their agricultural 

production. 

The Tropical Development and Research Institute (TDRI) has worked for some 

years on small-scale oilseed processing and has collaborated with a UK 

~ngineering company in the development of a s!Dall powered expeller. with a 

capacity in the region of 25-50 kg/hr. Previous work has demonstrated the 

unit's potential for processing sunflowerseed and this has culminat~d in the 

establishment of a number of Cooperative-owned processin~ facilities in East 

Africa. 

More rece~t work at TDRI in the UK has shown that t~e expeller, together with 

certain it~~s of ancillary equipment, also operated efficiently on copra, pro~ 

viding a good yield of coconut oil. With copra of an appropriate quality this 

oil would be suitable for human consumption and opportunities to carr:· out 

field trials on the copra processing system were sought. UNTDO became aware 

of these developments and contracted TDRI to carry out an evaluation and 

demonstration of the system in a Pacific location • 

The project was divided into two distinct phases: a Preparatory Phase and an 

Operational Phase. The Preparatory Phase covered the selection of a suitable 

site in the Pacific for the trials, the procurement of the necessary equipment 

and its shipment to the selected location. The Operational Phase covered in

stallation and commissioning of the equipmer.t, operation of the system, data 



collection and evaluation. the drawing up of conclusions and recommenaations. 

and reportage to UNIDO. 

The Report of the Preparatory Phase. based on field work by Dr R V Harris in 

1985. appears as Annex A of this Report. It describes the initial drawing up 

of a short list of possible host coun~ries, correspondence with these countries, 

and a visit to the two most promising locations to select a precise site for 

the trials and to finalise local arrangements. It recommended the Kia Orana 

Fruit Processing Factory in Avarua. Rarotonga in the Cook Islands as the site 

for the Operational Phase trials. This recommendation was agreed by UNIDO. 

1.2 Conduct of the Operational Phase field visit 

TDRI proceeded to procure. assemble and test the necess~ry equipment at the 

Institute's Industrial Development Department in England, prior to arranging 

its transportation by sea to Avarua, where it arrived in late July 1986. 

Mr T Hammonds, TDRI copra processing technologist. spent from 2 August to 

4 November in the Cook Islands, 

to organise the installation of the equipment; 

to demonstrat~ its ope~ation; 

to train counterpart and operators; 

to investigate the quality of available copra; 

to investigate options for operation of the equipment, including various 

machine settings, the use of pre-heated versus unheated copra, recycling of 

residues. and double-pressing of copra cake; 

to determine production parameters for use in the subsequent financial 

evaluation of the equipment; and 

to inv~stigate the potential for utilisation of coconut oil in local 

soap-making. 

Mr J Barrett, TDRI oilseed marketing economist, visited the Cook Islands from 

16 August to 11 September 1986, 

to investigate the local market for coconut oil for edible use, for 

soap-making, and for other uses, and the market for copra cake in animal 

feeding; 

to investigate the supply of copra; 

to assemble appropriate cost information and undertake financial and 

economic evaluation of smali scale copra processing. 

' 
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During the field work, visits were made to persons and organisati~ns, as 

listed in Annex B. All the period was spent on the island of Rarotonga, 

except for a short visit to Aitutaki which proved necessary in order to 

investigate the scope for improving the quality of copra available for 

processing. 

1.4 Scope and content of the report 

This report provides a comprehensive and detailed record of the findings, 

conclusions and recommendations which result from the Operaticnal Phase. 

Section 2 describes the equipment as installed at the Kia Orana factory on 

Rarotonga, and presents a technical evaluation covering the installation 

and operation of the equipment, and related experimental work. Section 3 

presents reccmmendations for the operation of the small-scale copra processing 

equipment, based on the experience gained in the visit to the Cook Isldnds. 

With a view to appraising the viability of Rmall-scale copra processing as a 

commercial venture, Section 4 describes tne production and marketing of copra 

in the Cook Islands anJ Section 5 analyses the market in the Cook Islands for 

coconut oil and copra cake. This leads in Section 6 to financial and eco

nomic evaluation of small-scale copra processing, based on the Cook Islands 

experience. Finally, conclusions and recommendations which emerge from the 

overall assignment are presented in Section 7. Supplementary material is 

contain~d in seven Annexes to the main text. 
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SECTION 2 TECHNICAL EVALUATION 

2.1 Process Description 

Since commercial copra is composed of pieces which are too large to feed 

directly to the screw press, the first stage of the oil eY.pelling process 

requires the use of a chopper to break down t~1e copra into suitaoly sized 

fragments. 

A copra heater can be used to heat the chopped copra and reduce its moisture 

content, if necessary, before it is f~d to the screw press. The screw press 

continuously expels crude oil from the chopped copra and at the same time, 

produces a copra cakP iy-product from the residue. 

After the crude oil has been allowed to sediment, it is clarified by passing 

it through the filter press wt.ich removas the small proportion of suspended 

sediments associated with it. The main products of the process are clarified 

coconut oil and copra cake. 

The process is summarised in Figure 2.1. Detailed specifications of the 

equipment are given in Annex c. 

2.2 Installation of Equipment 

2.2.1 Selection of Site 

During the preparatory phase of the project (see Annex A) the Kia Orana Factory, 

Avarua, Rarotong~ was chosen as the location for the trials. 

At the beginning of the operational phase two available sitings for the equipment 

in the factory area were inspected and a site was selected inside a warehouse, 

adjacent to an outside wall partially glazed with louvered windows. This site 

had the advantage of good ventilation, a large outside door at one ~nd for access 

and a small room at the other which could be used as a small office and store 

room for tools and spares. 
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figure Z.l 

Flow ch1rt for sm1ll scale Copra Processing. 
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2.2.2 Installation Work 

The equipment was artanged alongside ~he outer wall so as to provide the flow line 

for the process shown in Figure 2.2. 

Figure 2.2 LAYOUT OF EQUIPMENT 

COPRA ~ COPRA 

CHOPPER 

CHOPPED 

COPRA 

HEATER 

FILTER 

PRESS 

~ CLARIFIED 

OIL 

The installation of the equipment required the provision of electricity supplies 

to each of the units, the construction of a hearth for the seed heater, a con

crete plinth for the screw press, and the securing of the copra chopper and the 

filter press to the floor with bolts. As a compressed air supply was available 

in the factory, the filter press inlet was piped into the system. 

2.2.3 Construction Work 

Z.2.3.1 Concrete plinth for screw press 

It was found that the working drawing supplied by the screw press rianufacturers 

provided sufficient information to enable the concrete plint~ to be constructed 

quickly and accurately by the Cock Islands Public Works Department. 

2.2.3.2 Hearth for Chopped Copra Heater 

The working drawing supplied by the manufacturers was found to give insufficient 

construction details and lengthy remedial work was required by the Public Works 

Department before the unit became operational. Further, ae described later, 

the flue design was found to give ineffP.ctive fume extraction. 

Future installations of copra heater hearths would require some preliminary 

design-development work and the provision of an adeq~ately detailed working-

drawing. 
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2.2.3.3 !lectrical Work 

Local contractoLS found no diff!culty in installing the wiring required for 

the units, and they were able to pro;ride the rotary hammer action drill 

necessary to bore the holes required in the concrete floor for the equip

ment securing bolts. 

2.3 Evaluation of Equipment 

The performance of the items basic to the oil producing process, i.e. the copra 

chopper and the screw press, was investigated, together with an evaluation 'of 

the contribution of the ancillary items of equipment, the copra heater and' 

filter press, to the overall efficiency of the process. 

2.3.1 Operation of Copra Chopper 

Overall the copra chopper was found to function satisfactorily, and the hourly 

production rat~ of chopped copra was in excess of the demands of the screw ,PHi'>i· 

A steady throughput of about 165 kg copra per hour was easily achieved provid~6 

the larger pieces of copra were broken into two before feeding to the mill~ Over 

90 per cent of the copra particles produced were found to be less t1'.an O.S, cm j n 

size. No processing loss could be measured, and copra batches were found to h<ive 

the same weight before and after grinding. The operation of grinding was found 

to produce a small heating effect on the copra, with temperature rises of 'bout 

9°C being recorded. 

2.3.2 Operation of Chopped Cop-:·a Heater 

Overall, although the chopped copra heater was found to be satisfactory in, its 

function of heating chopped copra, its use was found to be unnecessary for' pro

cessing Cook Islands copra using the other items of equipment selected. 

Approximately 0.75 kg of butane gas was required to heat the furnace to 65~C. 

Heating 1000 kg ~f copra to 65°C was found to require about 12 kg gas. The most 

suitable mode of operation was to heat the copra in 25 kg batches. This was found 

to take about 15 to 20 minutes, and enabled the production of heated ccpra, to 

match the throughput demand of the screw press, consistent with mini.mising' 

the delay before procgssing and thus the time available for the c~pra :o cool. 
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The use of firewood as an alternative to butane gas was also investigated and 

although it provided a satisfactory heat source, problems encountered with 

the operation of the flue resu1ted in clouds of smoke issuing from the front 

aperture of the furnace. 

2.3.3 Operation of the Screw Press 

Overall the screw press with its associated vibratory feeder operated satis

factorily. No operational difficulties were enc mntered and average oil 

extraction rates of 84 to 90 per cent were obta1~ed when unheated copra was 

processed. As variations in the operating cond,tions of the screw press were 

investigated during ~he trials an account of ti:-: mode of operation of the 

screw press is given below as a guide to the er· siderations involved. 

The processing section of the screw press com-·. _ses a worm shaft which rotates 

at a speed of about 100 RPM inside a closely ::ting barrel composed of sepa

rate rings spaced apart by shim washers. 'i"he gaps between the barre~ rings 

are relatively wide at the low press·1re or feed end of the screw press and 

narrower at the high pressure or "choke" end. 

The rotation of the wormshaft conveys the chopped copra into the barrel where 

it is subjected to compressive, shearing and frictional heating action which 

expels the oils from the copra through the gaps betwP.en the barrel rings. 

The passage of the processEd copra out of the barrel is restricted by a choke, 

consisting of a ring with a taper bcre which engages with a taper plug at the 

end of the wonnshaft. The size of the gap between the taper plug and the 

taper bore controls the pre~sure to which the copra is subjected in the barrel 

and is adjusted by moving the wormshaf t axially by means of a choke operating 

screw at the feed end of the screw press. 

The size of the gap is indicated by the thickness of oil-cake expelled through 

the choke ring. Routinely, oil-cake was produced in the form of flakes about 

1 mm in thickness. 

The crude oil has associated with it about 7 per cent sediment wh1ch gives the 

freshly produced oil a dark colour and which requires removal to obtain clarified 

oil. 
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The rel•tively fa•t •peed (around 100 RPM) at which the vonuhaft operate• 

impart• a atrong •hearing action on the copra re•ulting in a pronounced 

frictional h~ating effect vhich facilitates the compressive release of oil 

from the oil cells in the copra. 

As a result of the heating action, some moisture is lost from the system in 

the f onn cf vapour and the oil cake produced contains less total moisture 

than the copra from which it was obtained. 

'nle chopped copra illllY be processed at ambient temperatures or may be processed 

hot after treatment in the copra heater. 

The average fuel consumption of the screw press was found to be about 11.7 

litres of diesel fuel per tonne of copra processed. 

A summary of the results obtained in processing old and new copra under ambient 

conditions and when heated is given in Table 2.1. 

2.3.3.l Processing at Ambient Temperatures 

Freshly Prepared Copra 

Using freshly prepared copra (66.7 per cent oil), which had a moisture content 

averaging about 5.3 per cent, an average throughput of about 63 kg of chopped 

copra per hour was achieved with the screw press operating at 95 to 100 RPM 

and the choke set to give a l mm thick oil-cake. 'nlese operating conditions 

produced an average yield of 560 kg of oil plus sediment, and about 421 kg of 

oil-cake from 1000 kg of chopped copra, with an associated 19 kg loss mainly 

the result of the evaporation of moisture during the oil expelling process. 

The average mass balance obtained is shown in Appendix D, Table 04. 

In later trials, the throughput of chopped copra increased to about 71 kg/hr 

and the oil yield was found to improve to 580 kg with about 390 kg of oil-cake 

being produced from 1000 kg of copra with a processing loss of about 30 kg. This 

improvement in oil yield could be attributed to the screw press becoming 'run 

in' and/or to variations in the quality of the copra processed. Operating the 

screw press for six hours a day at these throughput rates, between 378 and 414 kg 

of chopped copra could be processed, yielding from 212 to 241 kg of crude oil and 

from 159 to 162 kg of oil-cake vi an average oil content of about 26.9 per cent. 
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TABLE 2.1 AVE'UGE OIL AND CAKE YIELDS OBTAINED DURING TRI.ALS 

RUN DATES FR.OH 21 AUG 5 SEP 25 SEP Z2 OCT 

TO 3 SEP 31 ocr 24 ocr 31 OCT 

PROCESSING ·:£MPERATURE AMBIENT AMBIENT 6c:•r 
.J ... AMBIENT 

ACE OF COPIU. OLD NEW NEW NETJ 

NUMBER OF RUNS 12 14 5 3 

TOTAL COPR\ PROCESSED, Kg 592 1B06 750 255 

COPRA THRCUGHPUT, Kg/hour 61. 7 62.9 71.4 70.8 

TOTAL TI'!-!E, hours 9.6 28.7 10 .5 3.6 

TOTAL OUTPUT:-

CRUDE OIL, Kg 357 1012 433 148 

OIL CAKE, Kg 225 760 280 99.4 

YIELD PER TOID.'E COPRA:-

CRUDE OIL, Kg 603 560 577 580 

OIL CAKEs Kg 380 421 373 390 

FILTER CAKE AND SEDIMENT, Kg 41 41 46 41 

FILTERED OIL, ESTIMATED, f..g 562 519 531 539 

FILTERED OIL, ESTIMATED, litres 626 578 591 600 
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Data obtained fr0111 individual triala using new stock copra is given in Annex D, 

Table D.l. 

2.3.3.1.2 Old Stock Copra 

Using the best material that could be selected from old stock copra (67.4 per 

cent oil, and apparently mould free), which had a moisture content averaging 

about 4.3 per cent, an average throughput of about 62 kg chopped copra per 

hour was achieved wt·~ the screw press operating at 95 to 100 RPM and the 

choke set to give a · ram thick oil cake. These oper~ting conditions produced 

an average y~eld of 603 kg of oil plus sediment and about 380 kg of oil cake 

from 1000 kg of chcpped copra, with an associated moisture and processing 

loss of about 17 kg. The average mass balance obtained is shown in Annex D, 

Table n.s. 

Operating the screw press for six hours a day on old stock copra, about 372 kg 

of chopped copra could be processed, yielding about 223 kg of crude oil and about 

142 kg of oil cake with an average oil content of about 19.7 per cent. Data ob· 

tained from individual trials using old stock copra is given in Annex D, Table 

0.2. 

2.3.3.2 Processin~ Heated Copra 

Copra heated to 65°C 

Chopped new stock copra was heated in 25 kg batches to 65°C in the copra heater 

before being fed to the screw press. Heating reduced the moisture content of 

the chopped copra from about 5.3 per cent to about 3.7 per cent. 

On processing, the throughput of the heated chopped copra increased to an average 

of 71 kg per hour in comparison with the overall average of about 63 kg per hour 

for unheated copri' and the 71 kg per hour for unheated copra in later trials. 

The output of crude oil was ahout 577 kg from 1000 kg of chopped copra, an 

increase from the 560 kg average for unheatt!d copra but similar to the aver.3ge 

of 582 kg for unheated copra in later runs when the screw press had 'ruq in'. 

As the trials with heated copra were also conducted tovards the end of the 

running trials it would seem that no gain in crude oil y~.eld was achieved by 

heating copra to 65°C. 
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The yield of cake was 373 kg in colll?arison with the average 421 kg found for 

unheated copra, the reduction being mainly the result of the moisture lost 

during the heating of the copra. 

It was also noted t~at, although the sediments in the oil tended to tcke 

longer t~ settle than those in the oil from unheared copra, no resulting 

adverse effects were experienced during the later stage of oil filtration 

(~e~ Figure 2.4). 

Operating the screw press for six hours ~ day, about 432 kg of heated copra 

could be processed, yielding about 250 kg of crude oil and about 161 kg 

oil-cake with an average oil content of about 23.9 per cent. Data obtaine~ 

from individual trials using new stock copra heated to 65°C is given in Annex 

D, Table D.3. 

Copra heated to 80°C 

Processing copra heated to 80°C gave little advantage in oil extraction 

efficiency; crude oil yield was eQ·~ivalent to about 591 kg from 1000 kg 

copra. 

Other considerations 

Although heating the copra produced little or no overall gain in oil extrac

tion efficiency when processing the 5.31. moisture content copra available 

in the Cook Islands, heating would be beneficial in areas where the available 

copra moisture contents were higher. 

For instance, when a special batch of copra prepared by the team was processed 

unheated at a moisture content of about 9.2 per cent, the crude oil extraction 

rate was reduced to about 37.1 per cent in comparison with the overall average 

of 56.0 per cent found for unheated copra at a moisture content of 5.3 per 

cent. 

In previous development work carried out at TDRI, the oil extraction efficiency 

of the continuous screw press was at an optimum when processing copra at moisture 

contents between 3 and 6 per cent. The results obtained during these trials 

te~ded to confirm this finding. 
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2.3.3.3 Variations in Operating Condit10ns of t~e s~rew ~re3s 

Choke Settings 

The standard choke setting selected for thP trials gave an oil cake about l lliu• 

thick. Choke settings to give a cake thick .. '-ss less than 1 mm resulted either 

in ~lockages or in excessive amounts of copra fines being expelled through 

the barrel rings. Settings which gave a thlcker cake resulted in lower oil 

yields. 

Spacing of Barrel Rings 

The crude oil produced by the screw press always contains a proportion of 

copra fines. Since losses of oil are associated with the presence of these 

fines it is import3nt to restrict the!r production as far as posslble. 

Although the closer the barrel rings are set together, the less is the pro

portion of fines expelled with the oil, a point is reached when the flow of 

oil becomes impeded and excessive amounts of oil remain within the barrel 

causin: the worms haft to slip. This results in a lowering of the copra throu~; 

put i7ate of the screw press and 3 consequent reduction in the efficiency of o:: • 

extraction. Thus it is important to set the barrel rings as close as possibl• 

while at the same time maintaining an effective drainage rate for the oil ex~ 

pelled from the copra. 

A number of spacer settings were tested during the trials and the setting given 

below in thousandths of an inch was found to be the closest setting that could 

be used consistent with good oil drainage from the barrel. 

FEED END 30, 30, 20, 1J, 5, 5, 5, 5, S, S, S CHOKE END 

Wormshaft Rotational Soeed 

The effect of altering wormshaft rotational speed was investigated. The screw 

press operated smoothly et 80 and 100 RPM, but at 110 RPM excessive vibration 

from the diesel engine began to beco~e apparent and the level of vibration 

experienced above 110 RPM made operation at higher speed impractical. Alter

ation of the belt drive ratio of the press could probably allow higher wormshaft 

RPM, but it was not possible to test this during the trials. 
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As wou:d b£ e~e~terl, the r3te :f copra throughput was altered according to 

wonnshaft R..OM. Hourly copra throughputs were 53 kg, 63 kg and 67 kg at 

respectively 80 RPM, lOu RPM and 110 RPM. 

As similar yields of about 61 to 52 kg of crude cocon~t oil per 100 kg copra 

were obtained at all these speeds it was decided to use 100 RPM as the stan

dard setting throughout the trials as being consistent with vibration free 

running and the fastest practical copra throughput per hour. 

Recycling Oil Cake (Double pressing) 

When oilcake was ground in the copra chopper and passed again through the 

screw press, about 19 kg of additional oil plus sediment was recoverable from 

100 kg of oil cake at a throughput of about 45 kg/hr. 

However, the operation of the screw press usi~g oil cake was more difficult 

to control than vhen copra was used, with constant adjustment of the choke 

control being required to avoid blockages and to maintain a steady throughput. 

The screw press was also under greater stress than when copra was processed. 

This was shown when breakage of one of t~e barrel rings occurred during an 

experimental trial using oil cake. In contrast, no barrel rings broke during 

the processing of chopped copra. The additional amount of crude oil recoverable 

by recycling the oil cake produced from 100 kg of copra would be about 8.0 kg. 

This additional oil would be produced at a rate of about 8.6 kg/hr in comparison 

with the average production rate of 35 kg an hour of crude oil obtained from 

chopped copra processing. 

Double pressing would reduce the amount of oil C3ke yielded by 100 kg of copra 

to about 31.9 kg (oil content 12.9 per cent) in comparison with the 42.1 kg 

average obtained by single pressing. 

As a ready animal feed mar~et existed for the oil cake produced by single 

pressing and in view of the 111Uch lower oil yield obtained per hour and the 

increase in wear on the sere~ press found during double pressing it was 

concluded that double pressing was not a worthwhile operation. 
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2.3.4 0peration of the Filter Press (Clarification of Oil) 

Overall the filter press produced a satisfactorily clarified oil at a rate of 

about 100 kg an hour. This filtration rate fitted in well with the operating 

requirements for the processing of 200 kg of oil and 400 kg of copra per day. 

The yields of clarified oil obtained from cop~a processed under different 

conditions are summarised in Table 2.2. 

2.3.4.1 Oil Settling Time 

Since fcee fatty acid levels increased in crude coconut oil left in cortact 

with sediment (see Figure 2.1) it is important to minimise the delay between 

extraction and filtration if optimum quality oil is to be obtained. Preferably 

the oil should be filtered the day after extraction. 

2.3.4.2 Filtration 

A day's production of about 200 kg of crude oil, produced from unheated copra, 

typically contained about 14 kg of sediment. 

As u~acceptably slow filtration rates of about 33 kg/hr of oil were obtained 

when crude oil was filtered on the day it was produced, it was preferable to 

allow crude oil to stand overnight before filtration so that some of the 

coarser sediment particles could settle out. 

After allowing the batch of oil to stand undisLurbed overnight about 8.6 kg of 

sediment settled out to form a layer at the bottom of the crude oil container, 

from which the oil could be decanted, or more normally, was left in place until 

the filtration process had finished. These solid sediments were not passed 

into the filter press. 

The rest of the sediment, about 5.4 kg, was of a finely divideJ nature which 

did not settle readily and which imparted a dark colour to the oil. This 

finely divided sediment was removed fr~m the oil .y passing it through the 

filter press. 

The maximum filtration rate of the filter press was in the region of 3 .litres 

of clarified oil a minute, but when the sediments built up as filter c~ke on 

the filter cloths, the filtration rate decreased and the operating pre$sure 

increased. 



The best operating procedure was to halt filtration and clean the filter 

cloths after about 100 kg of oil had been filtered which took about 60 minutes. 

At this point the filtration rate had usually fallen to the region of 1 kg of 

oil per minute. The filter press could be cleaned and restarted again in 

about 20 minutes, and thus it was possible to filter 200 kg of oil in ab)ut 

2~ hours. 

When the compressed air inlet was used to empty the filter press at the end of 

a filtration cycle, about 4 kg of additionel clarified oil was obtained and 

about 8 kg of unfiltered oil re~ained in the press. As this procedure could 

take from 30 to 60 minutes to complete, it may not be a worthwhile operation, 

2.3.4.3 Processin~ of seGiment and filter cake obtained from the oil 

clarifi~ation process 

As the sediment typically contained about 79.9 per cent oil and the filter 

cake about 42.2 per cent oil, recycling methods that could be used to recove) 

this oil were investigated. Whereas sediment could be recycled without 

re-appearing as additional sediment when the crude oil was settled overnight, 

addition of filter cake tended to increase the amount of filter cake produce(. 

when the cil was filtered. It would be preferable therefore to dispose of 

the filter cake by blending it with the oil cake. 

As oil in contact with sediment develops off-fla 1 rours rapidly, re-cycling thf 

sediment or filter cake should be approached with caution when oil for edible 

purposes is being produced. Only freshly obtained sediment should be ~~ed and 

it may be preferable to omit recycling altogether in the case of edible oil 

production. For cosmetic oil and soap production the recycling of sediment 

would be feasible. 

Processing copra at Ambient Temperatures 

Under ambient processing conditions it was possible to mix the sediment and 

filter cake obtained from the filtration process wi~~ the chopped copra fed 

to the screw press. This produced no processing problems but whereas 'solid' 

sediment could be added back to t~e feed without increasing the proportion of 

'solid' sediment deposited by the oil when it was allowed to stand, additions 

of filter cake tended to marginally increase the amount of filter cake obtained 

during the subsequent filtration (see Table 2.2). Thus although reprocessin?, 
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the 'solid' sediment was feasible, it was preferable to dispose of the filter 

cake by blending it with the oil-cake. 

The sediments in oil from copra with added, recycled e -'iment took lor.ger to 

settle than those present in the oil produced from copra with no added sediment 

(see Fi~re 2.2). However, the later filtration stage was not impeded. 

Tile overall effect o~ recycling the sedim~nt and filter cake was to produce an 

increase in the yield of oil-cake with minimal effect on the amount of oil pro-

duced. 

The copra throughput rate was about 63.8 kg/hr yielding about 599 kg of crude 

oil and about 419 kg of cake from 1000 kg of copra. Operating the screw press 

for six hours a day about 383 kg of copra plus sediments could be processed, 

yielding 229 kg of crude o~l and 160 kg of oil cake. 

Processing heated copra 

When heated copra was processed with filter cake and sediment added back the 

results were similar to those obtained under ambient processing conditions. 

No processing difficulties were experienced and increases in the yield of 

crude oil were obtained. However the sediment took longer to settle than 

that in the oil produced from heated copra without added sediment (see Fi;. 

2.4). The amount of 'solid' sediment deposited when the oil was allowed to 

stand tended to be marginally more compared with that found when the sediment 

was not add~d back. The amount of filter cake obtained during the filtration 

process was also significantly increased (see Table 2.2). 

The copra throughput rate was about 68 kg/hr, yielding about 628 kg of crude 

oil and about 359 kg of oil cake from 1000 kg of heated copra. 

About 408 kg of heated copra plus sediment could be processed in a six hour 

day, yielding abc~t 256 kg of crude oil and 146 kg of oil-cake. 

2.3.4.4 Yields of Clar~fied Oil 

From Copra Processed under Ambient Conditions 

(a) Without addition of sediment and filter cake 
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The performance of the filter press was exarr._ned towards the end of the 

trials when the average yields from 1000 kg of copra were in the region of 

583 kg of crude oil and about 391 kg of oil cake. 

nn stan-:iing the crude oil deposited about 25 kg of settled sediment and on 

passing the supernatant oil containing the suspended sediment through the 

filter press a yield of about 541 kg of clarified oil was obtained with about 

16 kg of sediment retained as filter cake. 

(b) With addition of sediment and filter cake 

When about 18 kg filter cake and 27 kg of settled sediment were added to 1000 

kg of chopped copra average ,, ields of about 599 k.g crude oil and '• 19 kg oil 

~ake were obtained. On standing, the cr~de oil deposited about 26 kg of 

sediment, and on passing the supPrnatant oil through the filter press a yield 

of about 546 kg of clarified oil was obtaiaed with about 27 kg of filter cake. 

From copra processed at 65°C 

(a) Withou~ addition of sediment and filter cake 

On procassing 1000 kg copra heated to 65°C yi•lds of about 570 kg ci crude oi~ 

an~ about 377 kg cake were obtained. 

On standing the oil deposited about 28 kg of se,tled sediment and on passing 

the supernatant oil through the filter press a yield of about 524 kg of clari· 

fied oil was obtained with about 18 kg of filter cake. 

(b) Wi·~ addition of sediment and filter cake 

When about 19 kg of filter cake and about 31 kg of settled sediment were added 

to 1000 kg copra and processed at 65°C, yi~lds of 628 kg of crude oil and 359 

kg of oil cake were obtained. 

On standing the oil deposited about 53 kg of settled sediment and on passing 

the supernatant oil through the filter press a yield of about 544 kg clarified 

oil was obtained with about 32 kg of filter cake. 

TI1ese results are summarised in Table 2.2, which highlights the consistency of 

clarified oil yield under a range of different processing options. For the 

~urpose of financial evaluation in Section 6, clarified oild :yield is assumed 

to be 600 litres (approximately 545 kg) per tonne of copra. Oil cake yield is 
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estimated at 410 kg, assuming filter cake is added to the expeller cake, 

and sediment is recycled. 





80 

70 

60 

20 

10 

- 22 -
FIGURE 2.4: SEDIMENTATION RATE OF CRUDE COCONUT OIL (DAI OF PRODUCTION = 0) 
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SECTION 3 RECOMMENDED OPERATING PROCEDURES 

3.1 Selection of Coora 

Based on experience gained with Cook Islands copra, a general guide to the 

considerations involved in the selection of copra for the production of oil 

for different end uses is given below. 

3.1.1 Copra for Edible Oil Production 

For edible use it is important to obtain an oil of the finest possible flavour. 

The main influences on the flavour of the oil are its acidity and the age of 

the copra from which it has been produced. Oil acidity levels should be as 

low as possible, because hig~ acidity levels give the oil an unpleasant sharp 

flavour. Fresh copra that has been dried without delay to a moisture content 

below n per cent yields an oil with a fine coconut flavour and aroma and a 

low acidity whereas oil from old copra tends to have a stale flavour and 

higher acidity levels. 

Copra needs to be specifically prepared and selected for edible oil productioi1 

in situations where refining is not anticipated. The copra used should be fn·: ;,, 

premium quality i.e. white and mould free with a moisture content below 6 per 

cent, and should produce a coconut oil with an acidity level below 0.4 per 

cent. 

3.1.2 Copra for Cosmetic Oil Production 

To produce oil for cosmetic purposes, old premium grade copra or copra with a 

slight surface covering of mould can be used. The moisture content of the copra 

should be below 6 per cent, and oil with an acidity not higher than 1.3 per cent 

can be accepted. 

3.1.3 Copra for Soap Oil Production 

For the production of oil for soap making, copra with more extensi~e mould 

damage, or old discoloured copra :nay be used, but the copr3 should not be in 

such a deteriorated state that an unacceptable colour is given to the soap 

made from 1 t. 
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3.2 Organisation of working day 

It was concluded that a working day, in which the s~rew press is operated for 

six hours, is best organised according to the schedule in the bar chart below. 

Figure 3.1 

TIME 

(HOURS) 

0 -

1 -

2 -

3 -

4 -

5 -

6 -

7 -

8 -

Schedule for Working Day 

COPRA 

CHOPPING 

A 

B 

c 

SCREW 

PRESS OPERATION 

B 

c 

FILTRATION 

A 

B 

c 

A = PREPARATION TIME 

B s OPERATIONAL TIME 

C • CI.EANING-UP TIME 

The first operation of the day is to begin the preparation of chopped copra. 

After about 60 kg of copra has been chopped the oil expelling operation should 

be started. The oil filtration operation should start after all the chopped 

copra required has been prepared. 

3.~ Operational Considerations 

3.3.1 Copra chopping 

Only the copra required for each days production should be prepared since it is 

best to process the copra as soon as possible after it has been chopped so as 

to mini:nise deterioration of the oil. Care must be taken to ensure that 

possible contaminants of the copra such as stones or pieces of metal are re

moved before the copra is chopped. Large pieces of copra should be broken in 

two before being fed to the chopper to avoid blockages. The total weight of 

ccpra chopped should be entered in a Process Record Book. Any added sediment 

should be distributed uniformly by hand throughout the chopped copra feedstock 

in the same proportion to its production rate i.e. the sediment obtained from 

processing 1000 kg copra should be blended with 1000 kg copra. 
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3.3.2 0peration of the Screw Press 

When first starting up the screw press the choke should be set just wider than 

the us1ial operating position to give an oil cake about LS mm in thickness. 

The vibratory feeder should be set to a low setting so that the chopped copra 

is fed in extremely slowly through the hopper and directly onto the wormshaft. 

The copra feed rate should be such that the supply of copra is just sufficient 

to come halfway up the wormshaft. If a squealing sound is heard the choke 

control should be slackened so as to produce a slightly thicker oil cake. 

Smoott operating conditions have been established when the copra has started 

to pass through the barrel and emerge as oil cai<e, accompanied by no squealing 

sounds or interruption in throughput. At this point, the copra feed rate 

should be slowly increased until the wormshaft is completely covered. 

Once smooth operation is again achieved with the wormshaft completely covered 

with copra, the vibratory feeder can be speeded up so that the feed hopper is 

kept filled with chopped copra. 

After two or three minutes running, the choke control should be carefully clo~.•·d 

until an oil cake of about 1 mm thickness is obtained. 

The weight of the crude oil and oil cake produced should be entered in the 

Process Record Book on a regular basis. 

At the end of the run, the wormshaft should be removed fro~ the screw press, 

and the oil cake remaining inside the barrel should be cleaned out. If this 

residual oil cake is not cleaned out immediately at the end of the run, it 

tends to harden and ultimately become difficult to remove. Cake left in 

place in the barrel causes blockage problems to occur on restarting the 

press. 

3.3.3 Operation of the Filter Press 

The crude oil produced by the screw press should be allowed to stand 'undisturbed 

overnight before filtering in order to allow the sediments to settle., Before 

starting filtration, the setting of the relief valve should be checked to ensure 

that pressure is being applied to its diaphragm by, the pressure contnolling spring 
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On starting filtration, the pump should be primed by holding the flexible inlet 

pipe upright and filling it with crude oil. Care should be taken not to dis

turb the sediment when placing the flexible feed pipe to the filter press into 

the drum containing the crude oil. The feed pipe should be positioned well 

above the sediments to begin with and only lowered as necessary with the fall 

in level of crude oil in the drum as filtration proceeds. 

The first oil to emerge through the outlets of the filter p!"ess will not be 

entirely clear. This should be collected separately and returned to the 

input. After a few minutes operation when the oil becomes clear it can then 

be run into the output drum. 

Initially the pressure relief valve should be set to open at about 2 bar. When 

the pressure relief valve starts to operate, the crude oil bypassed through the 

valve should be collected in a separate bypass drum so as to avoid the dis

turbance to the sediment in the main input drum. This would occur if the by

passed oil was allowed to fall directly into the drum. When the bypass drum 

becomes full of oil, the fe~d pipe to the filter press is then repositioned 

to draw off the oil from the bypass drum. 

By switching the feed pipe between the main input drum and the bypass drum, 

the filtration proceeds quickly with the minimum disturbance of sediment. As 

the filtration operation proceeds and the flow of crude oil bypassed by the 

pressure relief valve becomes excessive, the valve should be adjusted to open 

at steadily increasing pressures up to a maximum of 7 bar. 

When the output rate of filtered oil falls below about 1 kg of oil per minute or 

when the operating pressure rises to 7 bar the filtration should be stopped to 

allow the filter press to be opened and the filter cloths cleaned. 

When the filter pump is switched off, the pressure should be allowed to fall 

before the press is opened. Before opening the press the outlet valves should 

be shut to avoid contamination of the filtered oil in the output drum. 

When the press is opened the unfiltered oil that is released from within the 

press should be collected and returned to the bypass drum. 

The sediment or filter cake on the filter cloths should be removed by careful 

scraping with a plastic scraper such as those used to remove ice from a deep 
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freeze. Metal scrapers should not be used as these will damage the filter 

cloths. 

When the filter cake has been removed from the cloths, the filter press 

should be carefully reassembled making sure that the cloths are properly 

in place. The filtration process can then be started again as before, with 

the first oil to emerge from the outlet ports being collected separat~ly and 

returned to the input until a clear filtered oil is obtained. The weight of 

oil filtered should be entered in the Process Record Book. 

3.3.4 Disposal of filtration sediment and filter cake 

(a) Settled Sediment 

The sediment deposited by the oil may be blended with the chopped copra feed, 

stock to the screw press. However as the flavour of the oil in the sediment 

rapidly deteriorates, incorporation of the settled sediment should be approarhrd 

with caution. Only fresh separated sediment should be added to edible oil pii• 

duction runs and it may be preferable to omit it altogether. However, the 

addition of freshly separated sediment to the feedstock for cosmetic oil pro~

duction would be acceptable. 

For the production of oil for soapmaking, the age of the sedim~nt is not so 

critical, although it should be processed as soon as possible in order to 

avoid problems with the development of rancid odours. 

An alternative solution would be to ~ispose of freshly settled sediment by 

blending it with oil cake, as described below for filter cake. 

(b) Filter cake 

Filter cake should be disposed of by blending it uniformly with the oil cake 

in proportion to the rate at which it is produced i.e. the fil~er cake obtained 

from the processing of 1000 kg of copra should be blended uniformly with the 

oil cake produced from 1000 kg of copra. 

3.3.S Summary of 0perational Considerations 

1. The feed stock to the screw press should consist of freshly-chopped un-
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heated copra blended where appropriate with the solid sediment deposited by 

the oil. 

z. The screw press should be set to operate at about 100 rpm. 

3. At the start of the oil ~xpelling operation the choke control should be 

adjusted so that an oil cake of about 1.5 mm in thickness is obtained, and 

the feed rate should be carefully controlled so that the chopped copra does 

not completely cover the feed end of the wormshaft visible at the bottom of 

the hopper. 

4. Once the smooth operation of the expeller has been achieved the feed 

hopper should be kept filled with chopped copra and the c~oke control set 

to gi11e a 1 mm thick oil cake. 

5. Prior to filtration, the c~·ude oil produced shuuld be allowed to stc:.nd 

overnight to allow the coarse sediment to settle out. 

6. Before starting the filter press pump the setting of the pressure relief 

valve should be checked and the pump should be primed by filling the inlet 

pipe with oil. 

7. During filtration the pressure relief valve should initially be set t0 

open at about 2 bar and the input pipe of the filter press should be carefully 

positioned so as not to disLurb the settled sedlments. 011 bypassed by the 

relief valve should be led into a separate bypass drum. When the amount of 

oil bypassed becomes excessive, the relief valve should be re-set to open at 

higher pressures up to a maximum of 7 bar. The filter press input pipe should 

be repositioned to draw off the oil from the bypass dr~m when this beco~es full. 

8. Filtration should be stopped and the filter cake cleaned from the filter 

cloths after about 100 kg of oil has been filtered, or when the filtration 

rate drops below about 1 kg oil per minute 0r when the operating pre~sure 

rises to 7 bar. 

9. The filter cake obtained should be disposed of by blending it uniformly 

with the oil cake in proportions similar to their relative production rates. 
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10. At the finish of t~e day's operation the wormshaft should be removed 

from the screw press and residual cake removed from the barrel. 



- 30 -

rig•re 3.Z 

r1ow chart shoving recn ... adad op. - - ll9 procadare. 

25 lG 
!SEDIMENT 

583 16 
CRUDE OI 

5't2 16 
CUIIHED 

OIL 

SDLD 

1 101111[ 
COPRA 

16 I& 
i------~ FILTER 

CAlE 

391 16 
OIL CUE 

~07 " I 
BLEllDED OIL 

CAIE AID 
nu,n CAIE 

sou 



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

- 31 -

SECTION 4 THE PRODUCTION AND MARKETING OF COPRA IN THE COOK ISLANDS 

4.1 Production of copr3 

In the period 1965 to 1985, copra production in the Cook Islands has ranged 

from 585 tonn~s to 1750 tonnes per year, averaging about 1000 tonnes per year 

in the 1980s. Fluctuation in production is in part due to climatic factors -

for example the record low output in 1983 was attr!buted to prolonged dry 

weather; copra production is also responsive to market factors - when prices 

are very low people sihlply give np making copra, and let the coconuts either 

rot or feed them directly to pigs. 

Previous studies (UNIDO, 1981; ESCAP, 1985) suggest that copra production 

has been declining slowly in the Cook Islands in the last two decades, partly 

reflecting inadequate replanting, and partly reflecting a slow der,line in the 

human population through migration to Rarotonga and New Zealand, with an asso

ciated decline in most economic activities. On the two main islands where 

copra is produced, production of pearl shells is an alternative ~conomic 

activity which has taken labour away from copra production at times of low 

copra prices. 

According to a survey carried cut by the Agricultural Planning Unit of the 

Ministry of Agr!culture in December 1985, the NortheTn Group has a coconut 

palm density of 375 trees per hectare, with an annual yield of 3.2 kg of 

copra per producing tree, or 400 kg of copra per hectare. This compares 

with feasible produ~tion of up to 1250 kg of copra per hectare on a properly 

managed plantation, indicating that "there is still a lot of room for improve· 

ment of the copra production on the Northern Islands". Coconut rehabilitation 

programmes are at present limited in extent. 

Production is concentrated in the Northern Group of islands, (see Table 4.1) 

where it has often been the sole source of cash income. On Rarotonga, which 

is the most populated island, most of the coconuts are used for direct human 

consumption (it is estimated that a typical Polynesian home uses about five coco

nuts per day); nuts are also fed directly to pigs, and a coconut cream factory 

processes more nuts than can be supplied locally, and it offers prices per nut 

above the level appropriate to copra production. Apart from these factors, per 

capita incomes on Rarotonga are sufficiently high (among the highest in the 

Pacific islands) to make copra-making an unattractive occupation. 
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Table 4.1 Production of copra in the Cook Isl~nds, by island, 1977 to 1984 
(Metric tonnes) 

Annual Average 
1977 1978 1979 1980 1981 1982 1983 1984 77 to 84 

A Northern group (%) 

l Manihiki 279 230 503 132 324 219 124 344 269 28 

.. Penrhyn 131 131 493 118 136 308 75 195 198 20 ,_ 

3 Rakahanga 217 159 289 121 146 225 81 262 188 19 

4 Pukapuka 174 86 207 144 157 177 147 157 156 16 

5 Nassau (1) 59 53 55 21 2 

6 Suwarrow nil nil nil nil nil nil ni!. nil nil 0 

B Southern group 

7 Palmerston 23 13 12 33 33 36 43 30 28 3 

8 Aitutaki 119 21 87 132 84 62 19 58 73 8 

9 Mauke 23 2 11 15 5 5 6 2 9 1 

10 Atiu neg neg 1 3 16 38 21 12 1 

11 Mi taro neg neg 5 14 9 2 5 neg 4 0 

lZ Manuae neg neg neg 2!. 51 6 8 neg 11 l 

13 Mangaia neg neg neg 2 l 1 neg neg l 0 

14 Rarotonga nil nil nil nil nil nil nil nil nil 0 

15 Takutea nil nil nil nil nil nil nil nil nil 0 

Cook Islands: 966 642 1608 735 962 1138 575 1124 969 100 

Source: Statistics of Commercial Agricultural Production and Pric2s, 
1983/84. 
Agricultural Planning Unit, Ministry of Agriculture, Rarotonga. 

Notes: (1) In the period 1977 to 1981, production on Nassau is included 
with Pukapuka. 

(2) 'neg' indicates negligi0le quantity. 
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In the Northern Group, it is reportea that ~ost copra is sun-dried, hot-air 

drying being practised only in times of wet weather. Cooler and generally wetter 

weather prevails 1~ the Southern G?oup, where copra is ~ost commonly prepared 

by hot-air dryifig. Because of problems experience~ with the poor quality copra 

available in Rarotonga at the beginning of the field wo•k (discussed below), the 

team visited neighbouring Ai~utaki (whirh was accessible ~y air) to investigate 

copra production and macketing systems. It was reported by both the Ministry 

of Agriculture and the Northern Isl&nds Copra Marketing Board that methods and 

standards in the Northern Group are much better than was observed 0:1 Aitutaki. 

Unfortunately, because of thP time and expense involved, it was not feasible 

to visit any islands in the Northern Group. 

4.2 Copra marketing 

A government Copra Marketing Bo~rd was established in 1976 and operated a stabi

lisation fund to maintain a steady year-to-year price for producers. This Board 

was disbanded in 1980 as part of a strategy to hand over control to a growers• 

organisatior.. Subsequently the Northern Islands Copra Ma .:-keting Board (NICMB) 

was established as a private company representing prociucers' interests; althoor.i· 

it has no legal monopoly powers, it is in effect the only firm haadling the e~ 

port of copra from the Cook Islands, and deals with the production from all ol 

the islands. 

Ministry of Agriculture copra extension officers visit copra producers on a 

regular basis t0 provide advice and to maintain standards of production; these 

officers are also responsible for quality control of copra delivered to central 

stores for export. Only one grade of copra is now recognised (in the past several 

grades have been defined) and no instances of copra being rejected are known to 

the team. Upon delivery of copra to the central stores, producers are not paid 

in cash. Payment is authorised only when the cop~a is received into the Rarotonga 

stores under the supervision of the NCIMB, at which time money is issued by the 

NCIMB through the Government Post Office Banks. T~is is commonly up to 6 weeks 

after the pr0du~er has delivered his ~opra. 

Prices paid to producers are in theory related to long-term trend international 

prices, with the diffe~ence Letween the fixed pr~ce and the intern?tional market 

prici? being diverted to O''" fr:~m a stabilisation fund. At the beginning of the 

1980s, the producer price was NZ$400 per tonne, but was subsequently dropped to 

NZ$350 per tonne, which was the current price at the time of the visit. At this 

----·-----------·---------------------
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price level, the NCIMB had completely exhausted its stablisation fund and was 

on the verge of insolvency, because of very low int~rnational prices for copra 

in the period 1984-85. Indeed, international prices for a period had barely 

been sufficient to co•rer the cost of freight of copr<:i to New Zec:land, and NCIMB 

had not been buyir.g copra since late 1985 at the time of the team's visit to 

Rarotonga in August-~ecember 1986. 

Negotiations were unrier wa~ _ n late 1986 to low-er the copra support price to 

NZS300 per t0nn~, or pos ibly lower, and Gov~rnment assistance was being sought 

to refindnce the stabilisation fund. This would be a ?OSitive development from 

the point of vi~w of small &calP copra processing on Rarotonga, as the price of 

-"Hi material would bf' :.ower,:d significantly. 

In 1986, the costs of ~rar.sporting copra from the central stores on each of the 

islands to rnaiu stores on Rarotonga ready for export to New Zealand was in the 

region of NZSlOO ~er tonne, averaged over all production. This co~prised mainly 

the cost of freight and gunnies. For some islands where there is no deep water 

harbour, inter-island ships have to be loaded by small boats, so that Ughterage 

charges are sign:tficant. Unloading charges at Rarotonga are incurred, ci.nci agency 

fees are payable to the Treasury for administration of the payment to producers 

via the Post Offi~e banks. Other minor charges are also incur~ed, including 

insurance, turnover tax, and larpauline hire. 

On the basis of a producer price of NZ$350 per tonne, the landed Rarotonga price 

of copra is approximately NZS450 per tonne. If the producer price is dropped 

to NZ$300 per tcnne, as currently h~ing discussed in the Cook Islands, the 

l2;1ded-Rarotonga price will drop accordingly to NZ$400 per tonne. 

4.3 The quality of Cook Islands copra 

Generally, the quality of copra produced in the Cook Islands appears to have 

been very acceptable to international buyers. In the past, most exports have 

gone to the Abel's company in New Zealand, who have reportedly paid the full 

international price fc,r ':!opra plus a small premium, and have not complained 

about qu:>.lity standards. w't,en the coconut oil is going to oe refined after 

extraction from the copra, a certain level of deterioration in the copra can 

be tolerated. From the point of view of small-seal~ copra processing, w~.thout 

refin!.ng, with a view to making an edible oil, quality requireme'lts ar"! clearly 

likely to be more stringent. 
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When the team arrived to undertcke the field trials with the copra expeller, 

the only copra available in Rarotonga had been in store for over 8 months 

because of the slump in international prices, and some of the copr3 was so 

deteriorated that it was no longer ~xport3ble. While supplies of fresh 

copra were being arranged, initial trials of the equiµment were undertaken 

using the best material that could be hand-sorted from ~.1e avai lat-le stocks. 

Oil produced from this copra had a~ acidity of about l per cent, detectable as 

a burning sensation at the back of the mouth shortly after the oil was tasted. 

A preli~inary market survey conducted using this oil is described in Section 

5.2. Although more people disliked the 0il than liked it, the team was en

couraged at the numh~r or people who indicated they found it acceptable as 

a cooking oil, despite the poor quality of the copra from which it was pre

pared. 

A subsequent batch of copra specially prepared on Aitutaki (a neighbouring 

Southern Group !Eland) was found to be of inferior quality on arrival at the 

project on Rarotonga. It was smoke damaged and considered by the team to 

be ~rnsuitable for edible oil prorL1ction. 

A consignment of freshly produced copra from the Northern islands arrived at 

the project in the second half of the field visit. Quality was very mixed: 

some sacks were of premium quality, and some were of very poor quality. Pro

cessing the 'premium' copra gave a coconut oil with an acidity in the range 

of 0.3 to 0.4 per cent, compared ~1th 0.8 to 1.5 per cent using the inferior 

copra. Oil produced from the premium copra was used in the main consumer 

survey to test the acceptability of coconut oil as a cooking oil, as described 

in Secti0n 5.2. Consumer reaction to the product was mixed, but in summary it 

could be esti;nated that about SO per cer.t of current consumption of imported 

cooking oil could be substituted by this coconut oil (see section 5.2.2), with· 

out loss of consumer satisfaction. This was considered a very encouraging 

result with respect to the availability of copra of a satisfactory quality for 

the rroject. 

The copra which is not of sufficient quality for edible oil production is 

generally suitable for s~ap making or cosmetic use, so that the prospects 

for pro.iect raw material supplies are very good. If the proportion of premium 

grade copra in the average production is inadequate for the project's nee~s, it 

may be necessary to pay a small premium for the better grade copra. It is 

unlikely that such a premium would need to be very large. 
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To investip,ate the potential for producing a really good grade of copra, a 

batch of nuts were dehusked on Aitutaki under the supervision of the Ministry 

of Agriculture, and sun-dried sufficiently to permit removal of the flesh 

from the shells. At this stage the raw material was air-freighted to Rarotonga 

and drying was completed at the Totokoitu Resea1:ch Station under the super

vision of the station Director, Mr J Campbell, using a solar dryer. This re

sulted in the production of a very high quality copra which gave coconut oil 

with an acidity below 0.1 per cent. This oil had a fresh, sweet, coconut 

taste, in contrast with the distinctive copra taste of oil produced from more 

stale raw material. This demonstr~tes the potential for improvement of the 

existing copra supplies. 
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SECTION 5 MARKF! ANALYSIS 

5.! Introduction 

The project is based upon local e.arketing of the outpnt from the sere~ press, 

and in view of this, inve£tig3tions were carried out concerning the scope for 

local sale cf coconut oil, copra cake, and also for local sale of soap which 

might be made from coconut oil which is either of too poor quality for human 

consumption, or surplus to the market requirement for edible oil. 

5.2 The ~~rket for coconut oil in the Cook Islands 

5.2.1 Coconut oil as a hair and body oil 

Coconut oil is already available in the shops in the Cook Islands. It is 

sold principally as a hair and body oil, a traditional use for coconut oil, 

which in the past would have been prevared from freshly gr~ted coconut using 

artisanal techniques. Nowadays, most of the commercial coconut oil formu

lations are based on industrially pre?ared coconut oil, either imported in 

retail packaging, or in bulk for packaging on Rarotonga. 

Retail products imported from other South Pacific islands, principally Tahiti, 

are sophisticated in their packaging, and have added perfumes and colourants. 

One popular brand, 'Mono! Tiare Tahiti', is perfumed, coloured red, and de

scribed on its label as 'refined coconut oil'; it retails in AvarJa for NZ$4.55 

for a 120 ml bottle. Another popular imported brand, 'Monoi Solaire', retail~ 

in the region of NZ$8.50 for a 150 ml bottle. These products are bought mainly 

by tourists as sun tan oils, but also by Cook Islanders. 

The biggest share of the cocunut oil market is probably represented by sales 

of oil imported by an Australian entrepreneur (Mr J Abbott, Ariki Industries 

Ltd). He imuorts coconut oil in 200 litre drums which land at about NZ$4 per 

litre. This is bottled in 750 ml plastic bottles (of the non-screw-top type 

used by Kia Orana for orange Juice) and distributed to small shops around the 

island, with a retail price of up to NZ$12 per bottle. Much smaller plastiL 

bottes (about 100 ml) of oil with added perfume and colour retail at between 

NZ$3.00 to NZ$4.00; these are sold in smaller volumes, mainly through tourist 

shops. Overall, the majority of salas of these imported oils, bottl~d on 

Rarotonga, are to Cook Islanders who use the product as a hair and body oil. 
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Trials at the Ariki factory using coconut oil with acidity up to 1.3 per cent, 

produced on the small-scale screw press, showed that th~se oils could success

fully replace imported oil in the formulation of perfumed hair and body oils. 

About 20 per cent of the Cook Islands market for coconut oil is presently 

represented by 'Mauke' oil, produced on Mauke island by traditional methods and 

including a blend of local herbs. This sells for about NZ$5 per 200 ml bottle. 

Total sales of coconut oil in the Cook Islands are presently estimated to be 

less than 1,000 litres per year, which is very small in comparison with the 

potential output of the 'Mini 40' screw press unit, in the region of 150 to 

200 litres per day. There may be some scope for increasing sales of ~un tan 

and body oil preparations based on coconut oil if the price is reduced and 

market promotion is undertaken. However, it is clearly necessary to identify 

additional markets for coconut oil in the Cook Islands, if the copra pro

cessing unit is to operate at ~ore than a small fraction of its installed 

capacity, which is essential for financial viability. The two major poten

tial outlets (in terms of the domestic market) are as a cooking oil and/or for 

soap manufacture. 

5.2.2 Coconut oil as a cooking oil 

The taste of coconut oil is basic to Polynesian cooking. Many types of food 

are prepared by cooking in coconut cream, traditionally prepared in the home by 

exp~ession from freshly grated coconut. It is also common to add coconut sauce, 

based on coconut cream, to dishes after cooking. But the use of coconut oil as 

such as a cooking oil is not known in the Cook Islands. Most Islanders keep 

pigs, and therefore the use of home-prepared lard as a co0king fat is common. 

For cooking and salad oil, many people now use imported vegetable oils, mainly 

soya bean oil. 

Imports of soya bean and similar oils totalled some 49,000 litres in 1982 and 

36,000 litres in lq83 (latest available statistics). Present imports of cooking/ 

salad o1ls are estimated to be in the region of 45,000 litres per year. Current 

landed price per litre for soya bean oil ranges from NZ$2.50 in 200 litre drums 

to NZS4.30 in 500 ml bottles. This is inclusive of import levy (10 per cent). 

Vegetable oil is subject to price control in the Cook Islands. The permitted 

wholesale margin is 10 per cent plus a 1 per cent turnover tax payable to govern

ment. The margin between landed cost and retail price is set at 32 per cent. 
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The volume of present imports (45,000 litres per year) is of the same order 

of magnitude as the potential total coconut oil output from the copra pro

cessing unit - 50,000 litres per year on the basis of 200 litres per day 

and 250 working days per year. 

It is highly unlikely that complete substitution of soya bean oil by coconut 

oil would be feasible. Market penetration will be sensitive to consumer accep

tance of the new product, and also its price. Preliminary financial analysis 

undertaken in the Cook Islands, using provisional cost and production data, 

suggested that it would be feasible (operating at full capacity) to produce 

coconut oil at an ex-factory price significantly lower than the current landed 

price of soya bean oil. The key factor therefore appeared to be whether or uot 

the consumer would find unrefined coconut oil an acceptable substitute for i1u 

ported (refined) soya bean oil. 

5.2.2.1 Preliminary market survey 

The only copra available in Rarotonga at the beginning of Mr Barrett's visit 

(as marketing economist on the project team) was of a poor quality. Oil pre 

pared from this copra had a stale taste and odour detectable by some people, 

and a free fatty acid (ffa) level probably between 1 and 2 per cent. A bettei 

quality oil would be made from fresher copra, and there was relucta'1ce to und1 . 

take extensive test-m.~rketing using an inferior product that could jeopardise 

the product's image. However, as a preliminary exercise designed as much to 

test the questionnaires for later, wider use as to test the coconut oil, a 

survey was organised, involving 25 people working for the Ministry of Agricult11re 

or otherwise associated with the project. Consumers were provided with two 

litrl:!s of filtered coconut oil which had been prepared from the best aYailabJe 

copra sorted from the old stock. The consumers were asked to use the oil as R 

substitute for their usual cooking oil, and to fill in a questionnaire describing 

their assessment of the product. 

The overall reaction to the coconut oil was neither strongly negative nor posi

tive. More people disliked the oil than liked it but the majority of people 

indicated that they would buy some coconut oil if it was available in the 

supermarket at a lower price than their usual oil. Some people said that they 

disliked the smell of th~ oil, either in the bottle or more particularly during 

the cooking process: this probably reflected the presence of volatile products 

due to breakdown of the oil during long storage of the copra. Oil produced from 
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fresher copra should not have the same smell. While the results of this limited 

survey were not concl~sive, it was felt that the oil produced from old copra 

would be a poor competitor for imported soya bean oil, and it was decided to 

defer further consumer testing until fresher copra was available for processing. 

As a result of the preliminary survey, a number of modifications were made to the 

scope and content of the questionnaire. 

5.2.2.2 Main consumer survey of coconut oil as a cooking oil 

Subsequently, copra of an improved quality became available for processing through 

the screw press. With the assistance of the Statistics Department and the Agri

cultural Planning Unit of the Ministry of Agriculture, an extensive consumer sur

vey was undertaken in the period 22-29 September 1986. 104 households were iden

tified by the Statistics Department, representing a 5 per cent sample of the 

households in Rarotonga. Households were selected to give a representative 

cross-section of the population, taking into account geographical and economic 

factors. Each household was given a 2 litre sample of coconut oil and asked to 

try it for. domestic cooking over a one week period. The consumers were asked 

to fill in a daily diary recording their use of the oil, and their observations 

on its acceptability for each type of food cooked. At the end of the week, an 

interviewer visited each household to collect the diary, and filled in a question~ 

naire in cooperation with the consumers, recording more specific details of the 

consumers' experience with the coconut oil. The full results of this consumer 

survey are reproduced as annex E. 

The main result of the survey concerns the degree to which consumers would change 

from purchasing their present cooking oil to purchase coconut oil instead, if it 

were available in the Cook Islands at a slightly lower price than soya bean oil. 

48% of respondents indicated chat they would buy coconut oil in preference to 

their present oil, although this included 35% who would still continue buying 

some quantity of their present oil. 52% of respondents indicated that they would 

continue mainly consuming their present oil, including 32% who indicated that 

they would buy some coconut oil. 

In very round terms, it appears that approximately 50% of present total con

sumption of cooking oils in the Cook Islands could be substituted by coconut 

oil while leading to an increase in consumer satisfaction, at less expense to 
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the consumer. If the price differential between coconut oil and imported soya 

bean oil were increased, it is likely that consumers would shift to coconut 

oil consumption to an even higher degree, for example if import duties on im

ported vegetable oils •ere increased. However, it must be noted that a sig

nificant proportion of respondents simply disliked coconut oil as a cooking 

oil, as reflected by the number of respondents (20%) who indicated in the 

survey that they would not buy any coconut oil even if it was slightly cheaper 

than soyabean oil. There is likely to remain a baseline demand for cooking 

oils other than coconut oil. 

The degree of market penetration that might be achieved with coconut oil can

not be assessed precisely on the basis of this limited exercise. Tastes can 

change over time, and it is quite possible that demand for coconut oil may 

grow after it has been on the market for some time and people have become 

accustomed to it. Consumption can be affected by advertising and o~her forms 

of promotion. Consumers' attitudes to the product will also depend to some 

extent on the image developed for the product, as reflected, for example, by 

packaging. 

5.2.2.3 Test marketing of coconut oil as a cooking oil 

It had been planned and organised to further develop the test marketing. The 

main supermarket on Rarotonga (Foodlands; manager - John Wichman) had agreed 

to sell coconut oil produced by the copra processing unit, for a trial period. 

A promotional campaign involving radio advertising had been discussed, and 

Foodlands were prepared to organise a promotional stall at which the product 

would be presented to customers, including the preparation of food in the super

market for tasting by customers. The oil would have been bottled in 2 litre 

plastic bottles at the Kia Orana Food Corporation, and sold at a unit price of 

NZ$6.SO, based on an ex-factory price of NZ$2.25 per litre for the oil, SO 

cents for the bottle, and an appropriate margin for the supermarket. This 

compared with retail prices of between NZ$9.40 to NZ$12.40 for imported soya 

bean oil in 2 litre bottles. 

Unfortunately, this exercise could not be completed during the time that the 

project team was in the Cook Islands, as the Kia Orana factory bottle-making 

machine was out of operatfon. At the time of preparation of the report, no 

further information was available from the Cook Islands concerning wheth~r this 

market test had been subsequently completed. 
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There are grounds for optimism that coconut oil could be successfully marketed 

in the Cook Islands as a cooking oil. However, it seems unlikely that this 

market could absorb the full output of coconut oil if the screw press is run 

at full capacity on a single shift. Primarily on the basis of the consumer 

survey described above, it i~ estimated that no more than SO per cent of the 

present soya bean oil imports could be substituted by coconut oil. This amounts 

to sales in the region of 22,500 litres per year, given that current imports of 

cooking oil have been estimated at 45,000 litres per year. This is of the order 

of 40 per cent of the potential annual output of the Mini-40 screw press; in 

this circumstance, it will be almost certainly necessary to identify additional 

markets for coconut oil if the venture is to be financially viable. 

S.2.3 Coconut oil for soap manufacture 

The Cook Islands import large quantities of soap each year, including both 

laundry bars and toilet tabl~ts. Soap-making can be a simple process dnd 

is already carried out in the Cook Islands on a very limited scale by one 

entrepreneur. Coconut 011 is very suited to soap manufacture, and this 

therefore represents an attractive possibility for using the oil output 

from the screw press. An additional advantage is that soap manufacture has 

much less stringent requirements than cooking oil for quality of oil used. 

This means that lower grade copra c~uld be acceptable in making coconut 

oil for soap. 

The Cook Islands imported 67 tonnes of soap (excluding detergents) in 1982 

and 68 tonnes in 1983 (latest available statistics). Importers say that 

there is a trend away from the use of soap in f~vour or detergents, par

ticularly as more people buj' washing machines, but the local market for 

soap remains and is expected to continue to be sizeable. While retail 

sales of soap account for the large majority of consumption, demand for 

mini-bars (about 20 g per bar) for guest use in hotels ap~ars signifi

cant and one commercial laundry on the island, which uses mainly detergents 

in its machines, has a small but regular requirement for pure soap for 

washing woollen garments. 

From discussions with wholesalers, the retail market breaks down as approxi

mately SO per cent laundry aoap in bars and 50% toilet soap in tablets. The 
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laundry soap is sold in unwrapped 400 g bars (main brands Naturu and Turtle) 

while the toilet bars are mainly the wrapped brands of the multinational companies 

Lux, Colgate-Palmolive, and Knight's Castile, among others. 

According to one of the major importer/wholesalers, the Naturu laundry soap 

lands in Rarotonga at just over NZ$60 per carton, which contains 48 x 400g 

bars. This importer reported regularly bringing in 30 cartons per month, 

which amounts to nearly 7 tonnes per year, for this one brand. The same 

importer was bringing in about 3.4 tonnes per year of toilet bars, !~eluding 

three different brands, in cartons of 72 x lSOg tablets (coloured, scented, 

wrapped), with a landed-Rarotonga cost of about NZSSO. This importer also 

handled about one tonne per year of Palmolive guest soaps for hotel sales, 

in cartons of 500 x 20g tablets (white, unscented, unwrapped), landing at 

just over NZ$32 per carton. These figures translate into landed prices for 

soap in the region of NZ$3.10 to NZ$4.60 per kg. 

There are at least three major importers operating on Rarotonga: the Cook 

Islands Trading Corporation, Import Traders Ltd, and Vanwil Agencies Ltd. 

Another company, SPINCO Ltd, was reported to have recently gone out of 

business. These importers mainly serve the small shops and hotels o~ 

Rarotonga and the outer islands. The main supermarket in Avarua, the 

capital of Rarotonga, impo~ts directly from New Zealand itself, including 

o•rer 10 tonnes per year of soap. A number of the smaller shop owners also 

occasionally import directly, and the larger hotels whose guest soaps are 

speci~lly packaged have their own supply arrangements. 

Coconut oil mak~s a soap which characteristically dissolves very readily, 

foams well (even in salt water), and has a very strong cleansing action. 

This is likely to be very suitable for a la~ndry type soap, providPd it 

does not dissolve so rea1ily that it has a much shorter life than the 

commercial proc'.ucts. 

S.2.3.1 The market for laundry soap made from coconut oil 

Estimating the present comestic market for laundry soap (ie excluding toilet 

bars) in the Cook Islands at about 35 tonnes, this would be equivalent to the 

potential use of coconut oil in the region of 20,000 litres per year, if 100 

per cent substitution of current imports could be achieved. This could make an 

important contribution to the viability of copra processing in the Cook Islands. 
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It was decided to examine whether a locally produced laundry soap, made using 

an artisanal method, would prcve acceptable on the local market. Several small 

batches of soap were produced using a 'cold process' (TDRI, 1979: see Annex G) 

and samples were shown to wholesalers and retailers, who felt that the product 

was worth trying on the market. Subsequently, approximately 150 kg of laundry 

bars were prepared, which, after 2 weeks maturing period, were planned to be 

used in a trial marketing exercise scheduled for D~c~mber 1986. At the time of 

preparation of this report, the results from this exercise were not available. 

Costing the coconut oil at NZ$1.75 per litre would permit production of laundry 

soap for an ingredients cost of about NZ$1.SO per kg. This would give an appro

priate margin to cover labour, other overheads and profit margin, to compete 

with current imports of laundry soap landing at just over NZ$3.00 per kg. 

5.2.3.2 The market for toilet soap incorporating coconut oil 

A soap base.1 on pure coconut oil would not be ideal as a toilet soap, as it may 

be too aggressive in its action on the skin. A m:ilder and more suitable formu

lation could be developed incorporating up to about 20 to 30 per cent coconut 

oil, the balance of the oil/fat component in the soap comprising lard and/or 

tallow. However, it mu3t be noted that one Cook Islands entrepreneur already 

makes pure coconut soap on a very small scale, selling his product under the 

name 'Mokonut' in one of the major hotel gift shops. The product appears to 

sell very quickly at prices up to NZ$4.00 per bar. In g~neral, toile~ soap 

made completed or partly of coconut oil would have potential not only as a 

supermarket product for everyday use, but m:ight also be sold to hotels as 

guest soap tablets and as a souvenir item for tourists (approximately 28,000 

tourists per year). 

It was possible to ma~e an attempt to test the market for laundry soap in 

Rarotonga, in view of the s~_mple nature and preser•tation of existing products. 

However, it was difficult, within the scope of the team's visi.t, to explore 

the possibility for marketing toilet soaps - more sophisticated forrrrula~ion 

would be required, including for example tallow, perfumes and ~olourants; 

wrapping and mechanical pressing of t~e bars to achieve a regular appearance 

may also be appropriate for non-tourist sales. 

A ~2jor diff1culty in evaluating the potential use of coconut oil in soap manu

fa::ture in the Cook Islands was the lack of anyone making soap on a significant 
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scale at the outset of tne project. At least two entrepreneurs living in 

Rarotonga expressed interest in setting up soap production, aiming at not only 

domestic but also regional export markets. By the er.d of the team's visit to 

the Cook Islands, one of these entrepreneurs (J Abbott, Ariki Industries Ltd) 

had set up simple facilities for production of soap in 70 kg batches, in liajson 

wi~h the team. Bars of coloured, perfumed soap were pro~uced, for sale to tour

ists as hand-crafted souvenirs, and appeared to be selling quite well, with a. 

high profit margin. 

Mr Abbott had plans to import machinery to scale up the operation, and to 

develop export markets; he purchased 1800 litres of coconut oil produced by 

the team, at prices between NZ$2.00 to NZ$2.25 per litre, and expressed 

interest in purchase of a ~urther 4,800 litres at an appropriate price to be 

negotiated. If this ventere proves successful in the long run, soap manu

facture could absorb the entire coconut oil output from the copra processing 

project. But there is some degree of uncertainty associated with this possible 

development, and these price levels could be sustained probably only for pro

duction of high value tourist-oriented products. 

S.2.3.3 Overall prospects for coconut oil for soap manufacture 

In the final a~alysis, the market for domestically produced soap in the Cook 

Islands will depend on the price and quality of the product, which cannot be 

specified until it is known how the pr~duct would be made, and by whom. The 

possibility of integrating a soap production unit into the copra processing 

operation was discussed with the ~inistry of Agriculture; the general con

census was that this was n~t an appropri1te activity to be carried out as 

a public sector venture in the Cook Islands, particularly if there was po

tential interest by private sector investors. Such interest was being 

clearly and positively expressed by seve~al parti~s by the end of the field 

work. 

S.2.4 Other possible ~arkets for coconut oil in the Cook Islands 

At present the technology for production of diesel fuel substitute from 

vegetable oils is fai~ly well documented at a research level. Commerc1~1 

systems are available for the convP ·n of coconut oil to methyl esters 

on a small scale, although at presL, 're is limited published information 

on technical su~cess in commercial opera~.vn. 
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The Cook Islands import in the regior. of 800,000 litres of fuel per year, 

mainly to run the power stations on the islands. From a technical viewpoint, 

a methyl ester fuel could conceivably be produced from lc~al copra. From a 

financial viewpoint, this does not appear an e~tractive proposition at present. 

At the time of the visit, diesel fuel was retail priced at or.ly ~ZS0.57 per 

litre, which is about 25 per cent of the price required to make snall-sc1~' 

copra processing a vi::i.ble propositi.on. Cocom1t cooking oil is hoped to wholP

sale in the region of NZ$2.25 per litre. 

Solely for financial reasons, prospects for conversion of copra i~to a 

diesel fuel substitute cannot be seriously considered as far as the Cook 

Islands are concerned at pres~nt. 

Minor potential markets f0r other products that could be made from coconut 

oil, fo• example washing-up liquids, sham,oos and other cosmetic preparat~ons 

wer~ identified; but these were either too small or presently ill-defined 

for consideration Lt this study. 

5.3 The market for copra cake in the Cook Islands 

Copra cake is essentially a by-proouct of coconut oil production and is u~able 

as an animal feed ingredient. lt can be incorporated in feeds for some mono

gastric ani.mals (ie pigs) up to 40 per •-:ent of the ration, p·covided it is 

blended with other feedstuffs to pr0vide a properly balanced diet. O~inior. is 

divided ct the scope for inclusion of copra in poul~ry rations - che high fibre 

~ontent of copra cake limits its value for this end-use. The copra proce:osing 

operation could produce about 39 tonnes of copra caki; per year, at full throug11-

put on a single shift basis. 

Imports of animal feeds and ingredients were recorded as totalli~g ~52 tonnes 

in 1982 and 981 tonnes in 1983: far in excess of th~ ?Otential output of the 

~opra processing unit. Most of th~se feeds were used f0~ pig farming, ano 

most of the feeds are consumed on Rarotonga. Availability of feeds is re

co~nised as a major constraint to livestock production in the Cook Islands. 

Visits to pig farmers revealed a strong interest in copra c::tkc., for which 

there is expected to be a good demand at thE. right price. 

Imported pig pellets land at 64 NZ cents per kg, and at present ~hcse imports 

are channelled through the Ministry of Agriculture so that there is no whol~-
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sale margin befre sale to the farmer. Afte~ discussion with pig farmers and 

staff at the Ministry of A~riculture, it was decided to try selling the copra 

cake at a price cf 28 NZ cents per kg, as a ni~ feed supplement. The ~ake 

was marketed in returnable sacks (deposit payable) in 25 kg quantities, 

through the government agricult~ral sales outlet. Using this system (which 

had the advantage that no cash had to be handled at the project site), and 

at the price of NZ$7.00 per bag, all copra cake sold as soon as i~ became 

a>'ail'lble. 

'!'he Minis::ry of Agric1·.~ture was planning ::o advi3e ~eeding fattening pigs on 

a ~iet compr!sing 50% ccpre cake, 28% meat and bone meal (imported), 20% 

dried cassava chips, and 2% premix (vitamins and minerals; imported). Cust

ings by the Agric~ltu~al Planning Unit indicated that a balanced feed based 

on th:is formulation, and pricing copra cake at 28 NZ cents per kg, could be 

J~asible for less than NZ$0.50 pe!" kg compared with imported pig pellets ac 

NZ$0.64 per kg. Many bac~ yard pig producers are e}:pected to be happy feeding 

their animals on ccpra cake suppl.el'le~ted by household scraps and domestic 

subsisten~e crops with no other commercial ir.gredients. 

5.4 St~mmary of market prospects 

In terms of potential reverue, the market for coconut oil is more imp0rtant tt.: ... 

the market for co;:>ra cake. In the Cook Islands, it appears that coconut oil 

would prove acceptable to consumers as a cooking oil, and could be produced ai 

a price that would enable about 50 per cent substitution for present imports 

of cookin~ oil. This is equivalent to about 22,500 litres of coconut oil, 

whi~h is approxi~ately 40 per cen~ of the potential output of the screw press 

unit. 

For copra p1·ocess1ng to be viahle in th~ Cook Islands, addi:--ionel markets for 

coconut oil need to be established. ~ere are good prospects for viable pro

duction of soap in the Cook Islands using coconut oil, and ~ntrepreneurs are 

actively 1nteres:'.ed in such an enterprise, but at the time of the visit regular 

commercial production of soap had not been established. The futur~ of this 

dow11stream industry will be critical for the success of small-sea le copra 

pr)~ess!n~ in the Cook Islands. 

While cnp;r·, :.a«.i:> as a by-product of coconut oil production is eas~ly marketed 

in the Cr.,0k Ts lanrts as a pJ g feed ingredient, it is low in value compared with 
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coconut oil and will make only a small contribution to the viability of copra 

proc~ssing. However, the stimulus to local livestock pro~uction is seen as 

a significant economic advantage in the project. 
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SECTION o FINANCIAL AND ECONOMIC ANALYSIS 

6.1 Introductiou 

This section investigates the profitability of s111.8ll scale copra processing 

on a typical Pacific island such ~ Rarotonga. The approach is to evaluate 

a hy~othetical model of how a small scale copra processing unit might be set 

up and operated in a situ~tion similar to that found in the Cook Islands, 

given what has been learnt from the operation of the plant tried out in 

Rarotonga. It is assumed that such a new project would be an independent 

venture, not necessarily part of a larger organisation such as the Kia 

Orana Food Corpor3tion. 

The analysis draws heavily on the actual costs and production data relating 

to the plant set up and operated at the Kia Orana site in Avarua. However, 

this unit was set up primarily as a demonstration and experimental plant, and 

would not necessariJy be reproduced exactly in setting up commercial oper

ation at other locations. From operation of the unit it is now concluded 

that some items of equipment (for example, the copra heater) are not essen

tial. Also, because of the unique circumstances of t~1e project location, 

certain costs (for example land and building costs) were not incurred, which 

may be incurred iu setting up a similar project elsewhere. For these reasonR 

the analysis is not based entirely upon the cost data for the demonstration 

unit; equally, the parameters of financial performance calculated here are 

not specifically ap~licable to the plant installed at rhe Kia Orana factory. 

The finandal analysis was prepared fr, the form cf a microcomputer spreadsheet, 

which is reproduced as Anr.ex F. This spreadsheet was set up using Su percale: ~1 

software on an Apricot microcomputer. The analysis uses Autumn 1986 prices. 

6.2 Capital costs 

6.2.1 Fixed capital costs 

The fixed capital costs for the project total NZ$95,449, as detailed in Table 

6.1. Of this total, approximately 50 per cent is accounted for by the landed 

cost of the'equipment (ie items 3 to 14 in Table 6.1). 
' ' 
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The allowance for land and buildings, estimated at NZ$35,000, accounts for 

36.7 per cent of the toal fixed costs, and would be higher if actual purchase 

of land were involved. In the Cook Islands there is a very complicated system 

of land tenure whereby most land is owned by extended families rather than 

individuals, and Crown l~nd is limited. The nonnal situation is therefore 

to lease land, with the purchase cost of the lease essentially repcesenting 

a goodwill payment, and the rent payable depending very much on the location 

of the prcperty. 

The building cost relates to the cheapest type of building that could be 

~nvisaged for the project - a concrete floor, timber frame, corrugated iron 

roof, fibrolite clad walls with louvre windows, assuming 2.5 metre height at 

the eaves and 4.0 metres as the ridge, and a minimum of interior partition 

walls. According to the Chief Draughtsman of the Planning and Design Service 

of the Ministry of Works, a buiding of area 100 square metres could be put 

up for a cost of about NZ$300 per metre, including provision of basic utili

ties (assuming supplies already ~onnected to the site). 

An alternative approach for the analysis would have teen to assume that appro

priate premises were rented; on balance, leasing land and construction of a 

building was considered the more likely option. 

While the building cost is not in itself a very large sum, given the small scale 

of the project it has a disproportionate impact on the financial performance of 

t~e project. In circumstances where the copra processing eq11ipment can be set 

up in an existing but unused building, as was the case at the Kia Orana site, 

total capital costs can be economised greatly, with consequent improv~ment in 

the viability of the project. This is ~ne of the elements considered within 

t~e scope of the sensitivity analysis in Section 6.5. 

Installation costs for the equipment should not be underestimated. This will 

include wiring up of equipment, preparation of a substantial concrete plinth 

for the Mini-40 screw press, bolcing of the filter press and copra bceaker to 

suitable floor mountings, and fitting of exhaust venting for the diesel engine. 

6.2.2 Working capital costs 

A working capital provisioa is set at NZ$12,536, based on the requirements for 

salaries, utilities and other consumables, plus money tied up in working stocks 
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of copra, coconut oil and copra cake. Given the assumptions firstly that 

copra will be purchasable at short notice from producers throughout the year 

and secondly that output from the screw press will be sold very shortly after 

production, these stock lP.vels have been set at comparatively low levels, 

equivalent to 10 days' throughput on the equipment. 

In contrast to the fixed ~apital costs, the working capital required by the 

project is depe~dent upon the assumed throughput of the plant, and upon prices 

for the copra and products. Table 6.2 is derived under the assumption of full 

capacity cperation, with a throughput of 94.5 tonnes of copra per yea~, and 

products valued as specified in the notes to the table. 

6.2.3 Total capital costs 

In summary, total capital costs for the project amount to NZ$lu7,985, of which 

88.4 per cent is represented by the fixed capital costs and 11.6 per cent by 

working capital rP.quirements. These costs will be incurred in the first year 

of the proje~t. In addi~ion, lt is envisaged that there will be need for 

replacer.:ient of the die';el engin·~ twice during the ten year life of the project, 

in years 4 and 7. The Ci1dget for this is NZS4,133 in each of these years. 

All of the wo-.~king car-:!.:a~. will be recovere'.l at the end of the project. The 

equipment is assumed to have no final residual value, but i~ is assumed that 

the building will have a residual value of NZ$15,000 i~ equal to half its 

original cost. 

6.3 Operating costs 

6.3.1 Fixed operating costs 

Those operating costs which are not dependent on the level of throughput 

of the equipment are specified as fixed operating costs. These amo~nt to 

NZ$27,376 per year, as detailed in Table 6.3, of which the majority 

(NZ$24,200; 88.4 per cent) is on account of staff costs. 

Day-to-day operation of the copra processing equ:!.pment, at the level of 

throughput proposed, can be accomplished by three workers, one of whom would 

be semi-skilled and responsible for the overall production. Some higher level 

management is likely to be necessary, 'whether it is for marketing, financial 
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control or simply to organise the production along efficient lines. This would 

not be a full time activity for a manager, and indeed it is doubtful that the 

project could bear the overhead costs of a full time manager. This is a point 

that would have to be resolved in the circumstances of any specific project. 

If the copra plant is operated under the auspices of a larger organisation, 

part-~ime management by someone not fully occupied within the organisation 

may be feasible. For the present analysis, a management budget of NZ$3,000 

per year is estimated on the assumption of one day per week input from some

one of middle-management calibre. 

Other fixed operating costs include land rent, servicing, maintenance and in

surance of buildings and equipment, and other minor expenses, all of which 

come to an estimated NZ$3,176 per year. 

6.3.2 Throughput-dependent operating costs 

With three staff, and operating on a single shift, the full daily throu~nput 

on the screw press is estimated at 378 kg of copra, based on 6 hours at 63 kg 

of copra per hour - as obtained in tte field trials with tne screw press at 

the Kia Orana factory. This throughput is flexible to a degree, as the length 

of the shift could be extended or reduced. Assuming 250 working days per year, 

annual throughput of copra is estimated at 94.5 tonnes. Operating costs based 

on this level of throughput are summarised in Table 6.4. 

Copra buying ~s budgeted at NZ$500 per tonne, based on the current landed-Raro

tonga price for NICMB copra (see section 4.2) plus a premium to encourage 

supply of higher grade raw material. Annual cost of copra will be NZS47,250. 

From the known electrical ratings of the equipment, and the actual fuel usage 

of the diesel engine during the recent trials in Rarotonga, consumption of 

electricity and aiesel is estimated to be co~paratively little, representing 

an annual cost of some NZ$920 per year, or about NZ$4 per day, on the basis 

of unit utility costs incurred by the Kia Orana factory at the ti~e of the 

trials. 

A potentially major variable cost will be the cost of rep,lacement wear parts 

on the screw press, tJrincipally the worm shaft and barrel'-rings, which have a 

limited life. The w0rm shaft does not fail suddenly but ~ears do~n gradually 

with a slow decrease in efficiency. Judgement of the opt'jmum replacement time 



- 53 -

is difficult. In the field trials carried out in the Cook Islands, limited 

wear was observable on the worm shaft after processing a total of 5.4 tonnes of 

copra. If the worm shaft is replaced after every 20 tonnes of copra processed, 

ie about five times per year, the annual cost woulJ be some NZ$5,358 per year, 

the second largest throughput-dependent operating cost after raw material pur

chase. The barrel-rings wear out gradually, but are sometimes liable to sudden, 

complete failure, and have to be replaced when they break. With careful oper

ation of the screw press, breakage can be minimised; for the present analysis, 

it is conservatively assumed that a complete new set of rings will be required 

on average for every 20 tonnes of copra processed. 

6.3.3 Total operating costc 

Total operating costs -re estimated to be NZ$84,848 per year, or NZ$339 per 

day over 250 working days at a throughput of 94.S tonnes of copra per year. 

Fixed operating costs, principally comprising staff costs, would account for 

32.3 per cent of this total, while variable operating costs, principally the 

purchase of copra, would account for the balance of 67.7 per cent. 

6.4 Revenue projections 

Revenue to the project woulJ derive from sales of coconut oil and copra cake. 

For this analysis, it is assumed that one tonne of copra will yield 600 litre~: 

(approximately 545 kg) of filtered oil and 410 kg of cake, based on the fleld 

trials carried out in Avarua. The project can therefore produce up to 56,700 

litres of coconut oil and 38.7 tonnes of copra cake per year. 

Revenue from sale of coconut oil for edible consumption is estimated assuming: 

- 50% penetration of the Cook Islands domestic marV.et for presently im

ported soya bean cooking oil, giving total sales to a maximum of 22,500 

litres per year; 

- oil will be sold wholesale, at a lower price than imported soya bean 

oil - NZ$2.25 is taken as the price per litre for the following analysis 

(see Section 5.2.2); 

- this price does not include bottling and marketing; these costs are 

calculated to be within the mark-up between the productjon of filtered 

oil and the retail price. 
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Revenue from sale of coconut oil for soap manufacture is estimated assuming: 

- all oil that cannot be sold for edible consumption will be saleable 

for soap manufacture; 

- the price for coconut oil for soap manufacture will have to be less 

than that feasible for edible oil, in order to make soap manufacture 

a viable proposition. It must be feasible to operate a differential 

pricing system that will avoid the possibility of people buying oil at 

the soap price and then selling it for human consumption. 

- the price used in this analysis is NZ$1.75 per litre, which would 

permit the production of a standard laundry-type soap for NZ$1.SO per 

kg, or NZ$0.60 per 400 g bar, including the cost of oil, caustic soda 

and any perfumes/colourants, but excluding labour and other overhead 

costs; this compares with landed costs in the region of NZ$3.10 to 

NZ$4.60 per kg for imported soaps (see Section 5.2.3). 

Revenue from sale of copra cake is estimated assuming: 

- all copra cake produced can be sold at the price (NZ$280 per tonne) 

set during the field trials in Avarua, which met with a strong demand 

for the product from pig farmers. 

With all these assumptions and the given level of throughput, the project 

would generate an annual revenue of NZ$121,324 per year, or NZ$485 per work

ing day, of which over 90 per cent would derive from sale of coconut oil, as 

shown in Table 6.S. 

6.5 Analysis of financial viability 

6.5.: The basic model under standard assumptions 

It is assumed that the project has a ten year life, after which the equipment 

would need to be replaced. The cash flow for the project is summarised in 

Table 6.6, which includes presentation of the net present value for a range 

of discount rates, and also the internal rate of return. 

The establishment costs incurred in year 1 of the project include the fixed 

capital costs of NZ$95,449 plus working capital requirement of NZ$12,536. 

Operating costs (NZ$84,848 per year) and revenue (NZ$121,324 per year) are 
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assumed to be constant throughout the project. Replacement of the diesel 

engine in years 4 and 7 incurs a cost of NZ$4,133 in each of these years. 

In the final year of the project, all working capital is recovered plus 

SO per cent of the initial cost of the building. 

After the first year of the proje~t, there is a subsequent positive cash flow 

during the remainder of the project life, with a payback period of just over 2 

years. The financial internal rate of return (IRR) on the project is 49.0 per 

cent. Cook Island Development Bank charges an interest rate of 10 per cent on 

loans for full-time agro-industrial projects based on Rarotonga; at this dis

count r~te the project would have a net present value (NPV) of NZ$131,633, 

equivalent to an average annual net revenue of NZ$18,561 (ie dividing the NPV 

by the ten year, ten per cent annuity factor). 

The analysis demonstrates that small scale copra processing would be a 

profitable activity, if carried out under specific circumstances assumed 

to exist in the above basic model of the project. This level of profit

ability is very much dependent on the assumptions made concerning project 

costs and revenue, and the latter depends on estimates which have been made 

concerning the size of the local market and the degree of market penetration 

that might be achieved. Not all of these assumptions and estimates will be 

applicable at other potential locations for the project. The following 

sectior. therefore looks at effect on the profitability of t~e project if 

these assumptions and estimates are varied within an appropriate range of 

possibility. 

6.5.2 Sensitivity analysis 

The profitability of the project is sensitive to variations in the revenue, 

capita1 costs, and operating costs that can be envisaged as within the range 

of possibility. 

6.S.2.1 Revenue variations 

Perhaps the most critical aspect of the financial performance of the project 

will be the total revenue that can be generated. This may be constrained by 

the price that can be achieved for sale of coconut oil, and the size of the 

market may limit the level of output at which the equipment can be operated. 

Equally, throughput on the equipment could possibly be reduced (or increased) 
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for technical reasons. 

Table 6.7 shows the effect on the project IRR of varying the average price 

at which coconut oil is sold by the project (between NZ$1.40 to NZ$2.SO), 

in relation to varying the throughput on the equipment. 

In the basic project model considered in Section 6.S.l, with edible-grade 

oil selling at NZ$2.25 per litre and soap-grade oil at NZ$1.75, the average 

price is approximately NZ$1.95, with the given mark~t shares of respectively 

39.7 per cent and 60.3 per cent. Project viability appears reasonably robus~: 

in this price range the project could bear a 30 per cent reduction in through

put and remain viable. Equally, at full throughput the average price could 

drop as low as NZ$1.60 per litre and the venture is still profitable. 

In a situation where all of the project output could be marketed for sale 

as a cooking oil, the average price for calculating project revenue would be 

identical to the cooking oil price, ie in excess of NZS2.20 ~;r litre, and 

the IRR at full throughput would approach 90 per cent. At an oil price of 

NZ$2.20 per litre, throughput could be reduced by 40 per cent and the IRR (at 

17.7 per cent) is still very acceptable. At NZ$2.40 per litre, a SO per cent 

reduction in throughput could be tolerated (IRR drops to 14.1 per cent). 

In the Cook Islands, where the market for cooking oil is estimated at 45,000 

litres per year, the project would become viable only if market penetration of 

close to 75 per cent could be achieved with coconut oil, which is not considered 

practicable. At least in the Cook Islands, the project could not succeed 

producing oil for cooking purposes only, given the other assumptions used in 

the basic model. 

At the other end of the range of possibilities, coconut oil may prove ent~rely 

unacceptable as a cooking oil in some locations, and the project revenue would 

depend on the sale of oil for soap manufacture, for which a lower price can be 

expected. Table 6.7 shows that at full throughput, the small-scale expeller 

would ~- ~iable producing oil for soap ~nufacture only, even at prices as low 

as NZSl.60 per litre. 

6.S.2.2 Capital cost variations 

In the basic project model, the allowance for land and buildings (principally 
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the building) is NZS35,000 and accounts for 36.7 per cent of the total capital 

costs. This section considers the implications for the project if these costs 

are not incurred, and no rent is incurred for the use of any existing building 

in which the equipment is installed. This was the situation in the Cook Islands, 

which may arise elsewhere. 

Capital costs are reduced to NZ$60,449 and the project IRR increases to 104.6 

per cent, all other assumptions remaining unchanged from the basic project 

model. The project naturally becomes even more profitable, and viability is 

even less sensitive to reduction in throughput or average oil sale price, 

compared with the basic model with full capital costs. With an average oil 

price of NZ$1.95, the project could bear a 40 per cent reduction in throughput 

(IRR 13.7 per cent) but not a 45 per cent reduction (IRR 5.1 per cent). Op

erating at full capacity, the project could bear a 20 per cent reduction in 

oil price (IRR drops to 22.4 per cent) but probably not a 25 per cent price 

reduction (IRR: 8.1 per cent). Thus, in the specific context of the Cook 

Islands, where no building costs were incurred, it would have been feasjble 

to set up a unit producing oil for soap production only at a price of NZ$1.6C 

per litre. 

6.5.2.3 Other cost variations 

Apart from the possibility that building and land costs may not be incurred in 

setting up a copra processing unit, there is also the possibility of general 

variation in capital costs as a function of exchange rate variations (for the 

imported items), differences in location and other factors. Table 6.8 shows 

that even with a 20 per cent increase in capital costs, the project remains 

profitable, showing that financial performance is not very sensitive to the 

capital costs. 

Among the operating costs, the major fixed cost is the staff costs, and the 

major throughput-dependent operating cost is incurred in purchase of copra. 

Both of these items could vary from the cost levels assumed in the basic model, 

tut probably not outsi.de a range of plus or minus 20 per cent. Table 6.8 shows 

that the financial performance of the nroject is more sensitive to copra price 

than to capital or staff cost variation: a 20 per cent cost increase reduces 

the IRR to 38.5 per cent in the case of staff costs and to 30.1 ner cent in the 

case of copra price. In both cases the project becomes less attractive than 

under the assumptions of the basic project model, but still worthwhile. 
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Any reduction in the producer price for copra from the present level will 

be advantageous to the project; the possible r2d~ction of the producer price 

from NZ$350 per tonne to NZ$300 per ton:;e w "!Je:..ng discussed in the Cook 

Islands in late .986 in view of the low international prices for copra, 

and the insolvency of the NCIMB price stabilisation fund (s~e Section 4.2). 

Off-setting this potentially positive factor, it may be necessary to pay a 

premium above the basic price for copra, in order to secure a supply of 

premium grade copra suitable for edible oil. 

6.5.2.4 Conclusions concerning sensitivity analysis 

The small-scale processing of copra can be shown to be a very profitable 

venture, with an internal rate of return of 49.0 per cent, based on a model 

of production which could be easily envisaged in the Cook Islands. However, 

the financial performance cf the project is sensitive to several parameters 

which could, in some circumstances, vary signficantly from the values assumed 

in the basic model presented above. 

The most critical of these parameters is probably the average price at which 

the coconut oil can be sold, largely determined by the relative share of out

put Wt1ich is sold for cooking oil versus soap manufacture. The size of the 

market may limit the throughput of the equipment, which could also affect 

viability. Variation in capital and operating costs, within the range of 

possibility, could also have a significant effect on profitability of small

scale copra processing. 

At locations other than the Cook Islands, some of these possible variations 

will have a positive effect anJ some a negative effect on the project's 

potential vaibility; it cannot be assumed that the two groups of effects 

would necessarily cancel each other. It would be inappropriate to attempt 

to make a ,general conclusion about the profitability of small-scale copra 

processing on the basis of the basic model presented above. Specific case 

studies ~ould have to be made for each separate location at which a project 

was considered for possible implementation; in this context, this report 

pro~ides a rigorous approach to the evaluation of such projects, wi~hout 

necessarily representing a blueprint for the assumptions and estimates that 

would have to he made. 
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6.6 Economic analysis 

Ideally, economic analysis of this pr~ject would u~e appropriate shadow factors 

for labour, foreign exchange and other inputs, plus raw materials and project 

output valued at bordP.r-~ouivalent international prices, to recalc~late the 

cash flow in order to derive an economic internal rate of return. This is 

not practicable, and in any ~ase would be of very limited meaning, for a 

nu~ber of reasons: 

- discussions at the Min~stry of Development and at the Cook Islands 

Development Bank revealed that there is no coherent framework for the 

economic evaluation of development projects in the Cook Islands. De

velopment investment is not under government control or planning; there

fore shadow factors for use in econoruic analysis have not been defined. 

- there arc very few opportunities for investment in the Cook Islands, 

so that the opportunity cost of capital i8 not readily definable: no 

guidance was available upon an acceptable economic rate of return for 

investments in the Cook Islands. 

In these circumstances, it appears appropriat~ to confine economic analysis 

of the project to qualitative discussion. The ~~~n benefits of the project 

can be identified: 

(i} Net foreign exchange benefit ari3es as the foreign exchange saved by 

substit~tion cf ~urrent imports of vegetable oils and animal feeds outweighs 

the e2rnings forefoue from copra export. 

(ii) Creation of a domestic market for copra improves the stability of demand 

for the output cf copra producers, and ther~fore should help to stabilise their 

income. This has added economic significance, since most copra p~oduction 

takes place on the northern islands, which are the most under-developed within 

the Cook Islands as a whole. 

(iii) Consumers in the Cook Islands wil: benefit through the availability 

of cooking oil at a lower price than at present. 

(iv) The p.ocessing of copra Gn the Cook Islands will generate employment. 

This ls limited to the creation of o~ly three full time jobs directly, although 

further employment will be created indirectly th!'.'011gh ser1ic:?s required by the 
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project (eg ut!tili~s, maintenance, finaucial services) and downstream indus

tries. 

(v) Availzbility of locally produced coconut oil in the Cook Islands may 

led~ to development of downstream industry, in particular soap manufacture, 

with further foreign exchange benefits, increased consumer surpluses, and 

employment creation, as already mentioned. 

(vi) Availability of animal feed ingredients at a iower price than imported 

ingredients should stimulate the livestock se~tor. !~proved viability of 

ani!D2l production could lead to increased revenues for farmers and/or in

cre~sed supply of meat to consumers at lower prices, with associated foreign 

exchange benefits as locally produced meat substitute . for current imports. 

Provided that the project is financially sound, there do not appear to be 

any economi~ grounds upon which to disfavour the project. 
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TABLE 6.1 FIXE') CAPITAL COSTS (1) 

Sterling % NZ$(6) Note 

1. Land (purcnase of lease) .•• 1.667 5000 (2) 

2. Building ......... ~ .......... 10000 36.7 30000 (3) 

Sc b-t o t.:Ll •••• , • , , •• 11667 35000 

3. Screw press ...... , .. ~ ...... 3159 94'/7 

4. Ancillary e1uioment •••••••• 800 :.u.oo 
5. Dits~l engine •.•••••••••••• 1089 21.2 3267 

6. Initial &tock of spa res ••.• 1700 5100 

Sub-total ••••••••• 6748 202l.4 
.., 

Copra breaker . . ·~ . :: ......... 2100 6300 .. 
8. Ar.cillary equipment 200 7.2 600 

Sub-tot :il •••••••••• 2301i 6900 

9. Filter press •• • • Ill •••••••• 4500 14.1 13500 

10. St0ck of f -
~r cloths ••••• 70 2i0 -· 

11. Ave-ry weighing scale •••• , •• 500 1500 
,~ lice equ!µment •••.•••.•.• 500 4.9 1500 (4) .... 
13. Teo ls aT".d lab equipment •••• 500 1500 (4) 

14. Cz;1iage and freight ••••••• 2200 l.9 6600 

i::'. ~:.sta!lation •.••••• , ........ lO;"JO 3.1 3000 (4) 

16. Co-.: t 1 ngency allowance •••••• 1812 5.~ 5495 (5) 

TOTftJ, FIXED CAPITA:. COSTS •• 31816 100.0 95449 

Notes 

(1) Except where otherwise specified, costs are based on actual costs for 

the equipment as installed in the Cook Isl~nds. 

(2) Team estiinate based on discussions with local solicitnrs. 

(3) Based on 100 ~q m at NZ$300 per sq m as est!meted by Ministry of Works. 

(4) T~am estillVlte. 

(5) Contingency allowance, calculated dS 10% on items 3 ~o 15, to cover 

minor ir~ms n0t specifieJ in the table. 

(6) Exchang~ rate £1 • NZ$3.00. 
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TABLE 6. 2 WORKING CAPITAL REQUIREMENTS 

Fixed operati'1g cos ts . ....... 

Utilities., ••...••.•.• , .•..•• 

C'thec consumables ...• , •••••.. 

Raw matt:!rial" ... c ••••• ,. •••••• 

Coconut oil in stock •. , ••..•• 

Copra cake in stock .••..•..•. 

TOTAL • .••.•• II ................. 

Notes 

(1) See Table 6.3. 

(2) See Table 6.4. 

(3) Team estimate. 

NZ$ 

4563 

238 

1000 

1890 

!;419 

434 

12536 

Allowance for 

2 months 

3 months 

Fixed sum 

10 days 

10 days 

10 days 

(4) Copra, valued at NZ$500 per tonne, landed Rarotonga. 

Note 

(1) 

( 2) 

(3) 

( 4) 

( 5) 

(6) 

(5) Coconut oil valued at a weighed average (39.7: 60.3) of the prices 

for cooking oil (NZ$2.25 per litre) and for soap manufacture (NZ$1.75 

per litre). 

(6) Copra cake valued at NZ$280 per tonne. 
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TABLE 6.3 FIXED OPERATING COSTS 

(a) STAFF COSTS 

NZ$ Ann. req. Ann. Cost 

per iran-year (man-years) NZ$ 

Manage~ent overhead~ ••• 15000 .2 3000 

Forema.n .• ••••....••.••. 9000 1.0 9000 

Labourers ••••..•• ~····· 5000 2.0 10000 

Sub-total ••••• 22000 

Social overheads ••••• 2200 

TOT AL A.'TN"'JAL STAFF COSTS. • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • 24 2 00 

(b) OTHER FIXED COSTS 

(DAILY STAFF COST..... 97) 

Equipment Sen·icing and maintenance. 1066 

Building mair1tenance •••••••••••••••• 

i..and rent •• ••••.•••.•••..••••••..••. 

Insurance on building and equipment. 

Miscellaneous expenses •••••••••••••• 

100 

300 

410 

500 

Sub-total ••••• 3176 

(10%) 

Note 

(1) 

(1) 

(1) 

(7) 

(3) 

( l:) 

( •, ., 

TOTAL FIXED OPERATING COSTS ••••••••••••••••••••••••••••••••••• 27376 NZ$ per y, .,., 

110 NZ$ per (;,,..,, 

Notes 

(1) Based on public and private sector wage rates in the Cook Islands in 1986, 

(2) To cover pension contributions, national insurance and other social contrj

butions. 

(3) Estimated at 3 per cent per year for it ems 3 , L. , 5 , 7 , 8 'l nd 9 in Table 6.1. 

(4) Estimated at J pE'r cent per year for item 2 in Table 6 .1. 

( 5) Based on typical rents in the Cook Islands in 1986. 

(6) Estimated at 0.5 per cent pe:r year on building plus the landed cost of 

equipment. 

(7) Office stationery, etcetera. 
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TABLE 6. 4 TRROUGHPUT-DEPEi'iOENT OPERATING COSTS 

(a) RAW ~iATERIAL COSTS 

Producer price Landed Rarotonga 

(per tonne) NZ$ 

500 

Annual cost Daily cost 

NZ$ 

189 

Notes 

Copra ••.••• 

(per tonne) NZ$ 

350 

(b) UTILITIES 

NZ$ 

47,250 

Cost p~r unit 

of utility 

Diesel fuel... .42 NZ$ per litre 

Electricity... .2/ NZ$ per unit 

Units used Total cost of utility 

per kg of copra 

• 012 

.0174 

Total .................. : .. " ... ~ ............ c ... c • ., •••••• " 

(c) REPLACEMENT WEAR 

PARTS 

Worm shaft on expeller ••• 

Barrel-rings on 

expeller •.•••••••••••••• 

Filter cloths 

Cost per partl9et 

.,.oc .. 1t.)eeo•~•••••••••••••• 

fob cif cif 

UK Raro Raro 

Sterling Seer Ung NZ $ 

315 378 1134 

217 260 781 

per year 

476 

444 

920 

per day 

2 

2 

4 

Replacement rate 

per part 

••••••••••••••••• Cl •• 

T copra Parts Cost 

per per per 

year year year 

20 5 5358 

20 5 3691 

(1) 

( 2) 

(set of 7) •••••••••••••• 70 P4 2c;' 
~L 94.5 1 

TOTAL ............................................ ., •••••••.• 

252 

9301 ( 3) 

TOTAL THROUGHPUT-DEPENDENT OPERATING COSTS ••.•.••••• 57,472 NZ$ per year 

230 NZ$ per day 

~Jot es 

(1) Basea on prices and costs provided by the Northern Islands Copra Marketing 

Board, and incorporating a premiu:n to encourage supply of hiAher grade raw 

material. 

(2) Utility prices as paid by the Kia Orana Food Corporation in August 1986. 

Units used esimated on basis of field trials in Avarua. 

(3) Team estimate: see text. 
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TABLE 6.5 REVENUE PROJECTIONS 

Coconut oil for edible consumption •••• 

Coconut oil for soap manufacture •••••• 

Sub-total ••••••••••••••••• 

Copt"a cake . ...•.•.....•.••.••.••.•••.• 

TOTAL REVENUE ••••••••••••• 

NZ$ per 

year 

50625 

59850 

110475 

10849 

121324 NZ$ per year 

i.e. 485 NZ$ per day 

:Sot es 

(1) Based on NZS2.25 per litre and 22,500 litres per year. 

(2) Based on NZ$1.75 per litre and 34,200 litres per year. 

(3) Based on NZ$280 per tonne and 38.745 tonnes per year. 

Notes 

(1) 

(2) 

(3) 



TABLE 6.6 DISCOUNTED CASH FLOW ANALYSTS 

PROJECT YEAR 1 

Fixed capital costs (1) (95449) 
Working capital costs (2) (12536) 
Total operating costs (~) (81+848) 

Revenue. • . • • • • . • • • • • • ( 4) 121324 

Annual net cash flow •.••.• (71509) 

Cumulative net cash flow •• (71509) 

Discount rate: 
Net present value: 

Internal rate of return •.• 

Notes 

18% 
74245 

49.0% 

~See Table 6.1 and Section 6.2 
(2) See T9ble 6.2 and Section 6.2 

2 

(84848) 

121324 

36476 

(35033) 

16% 
85703 

(3) See Tables 6.3 and 6.4 and Section 6.3 
(4) See Table 6.5 and Section 6.4 

3 

(84848) 

121324 

36476 

1443 

14% 
98868 

4 

( 4133) 

(84848) 

121324 

32343 

33786 

12% 
114052 

5 

(84848) 

121324 

36476 

70262 

10% 
131633 

6 7 

( 4133) 

(84848) (84848) 

121324 

36476 

106738 

8% 
152076 

121324 

32343 

139081 

6% 
175947 

8 

(84848) 

12D24 

36476 

175557 

4% 
203950 

9 10 

15000 
125)6 

(84848) (84848) 

121324 

36476 

212033 

2% 
236954 

121324 

64012 

276045 

0 
276045 

cr 
o-



TABLE 6.7 EFFECT DF VARIATION IN THROUGHPUT AND AVERAGE COCONUT OIL PRICE ON THE PROJECT IRR (1) 

Throughput 

% T/yr I 
Average coconut oil price (NZ$ per litre) 

.. ---· 

.-. ~o l J.10 _ [ i.ao 1.40 1 • _)() 1.90 2.00 2.10 2.20 2. :rn 2.40 

120 113 .4 5.1 16.0 27.5 40.0 54.4 71.3 91.9 117. 7 151.2 196.4 260.9 
110 104.0 ( 0. 3) 9.8 20.0 30.9 42.8 56.3 72.1 91.1 114 .4 143.9 182.4 
100 94.5 (5.9) 3.6 l:.! .8 22.3 32.3 43.2 55.6 69.8 86.5 106.6 131. 3 
90 85.l (12.0) (2.9) 5.7 14.0 22.6 31.6 41.4 52.3 64.5 78.7 95.2 
80 75.6 - ( 9 .8) (1. 7) 5.9 13.3 20.9 28.9 37.4 46.6 56.8 68.3 
70 66.2 - - (9.7) ( 2.6) 4.2 10.8 17.4 24.2 31.3 38.9 47.1 
60 56.7 - - - (IL 7) (5.4) 0.5 6.3 11. 9 17.7 21.5 29.6 
so 47.3 - -

I 
- - (-) (10.5) (5.3) ( 0. 3) 4.6 9.3 14.1 

---

Notes 

(1) Values in the table are the project IRR, as calculated using the spreadsheet in Appendix F. 
Figures in brackets are negative and - iudicates a negative IRR outside the calculation range 
of the computer program used. 

2.50 

360.3 
235.0 
162.4 
114 .9 

81. 3 
56.1 O' 

36.0 -" 
18.9 



- 08 -

TABLE 6.8 EFFECT OF VARIATION I~ CAPITAL COSTS, COPRA PRICE AND STAFF CCSTS 

ON THE PROJECT IRR (1) 

Notes 

Variation from 

basic model 

Capital cost 

Copra price 

Staff costs 

-20% 

68.2 

73.0 

61.1 

-10% 

57.2 

60.2 

54.8 

0 +10% +20% 

49.0 42.7 37.6 

49.0 39.1 30.1 

49.0 43.6 38.5 

(1) Values in the Table are the projected IRR as calculated using the spreadsheet 

in Appendix F. 
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SECTION 7 CONCLUSIONS >.ND RcCOMMENDATIONS 

7.1 Conclusions concerni~g technical evaluation of the project 

Small-scale copra processing, using a copra chopper, screw press and filter 

press, is a straig~tfonoard operation from a technical point of view. The 

equipment tested in the Cook Islands performed very well and presented very 

few problems in operation. It was concluded that a copra heater would not 

be necessary as part of a small-scale copra processing unit in the Cook 

Islands; however, at other locations where copra has a high moisture con

tent, the copra heater may be needed. 

The individual items of equipment functioned satisfactorily and were found tc. 

be well matched in respect of capacity. 

Using copra available from present suppliers, it was possible to make coconut 

oil of sufficient quality for edible purposes, which could also be used for 

soap-making with good results. 

The overall conclusion is that small-scale copra processing is highly feasibJr 

from a technical viewpoint, using the equipment tested in the Cook !slands. 

7.2 Conclusions concerning fina~cial and economic evaluation of the project 

Small-scale copra processing can be a highly profitable venture using the equip

ment evaluated in the Cook Islands, and using copra of presently available qual· 

ity, providing that sufficient demand for the products, principally coconut oil, 

can be identified. In this respect, the market study carried out in the Cook 

Islands was encouraging. The consumer survey carried out in Rarotonga in 

September 1986 suggests that up approximately 50% of present consumption of 

imported vegetable oils could be substituted by locally produced ~oconut oil, 

if this oil is marketed at NZ$2.25 per litre, just below the price of current 

imports of cooking oil. 

While this is very promising with respect to the potential for the project on 

other Pacific Islands with larger populations, this level of demand would be 

insufficient to absorb the entire potential output of the copra processing 

unit in the specific case of the Cook Islands, and additional outlets for 

coconut oil needed to be identified. Although there is presently no soap 
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manufacture on a significant scale in the Cook Islands, this is an inJustry 

that appears to be potentially viable based on coconut oil availabl2 at a 

lnwer price. in the re~icn of NZSl.75 per litre, than that which could he 

obtained for cooking oil. 

If sales of coconut oil for soap manufacture could be developed in the Cook 

Islands, small-scale copra processing would be a viable proposition, as shown 

in Section 6.4. On the basis of the lessons lear~t in the field trials, and 

assuming that a new project would have to incur building and land costs, a 

small-scale copra processing unit set up in Rarotonga to operate as a commer

cial company could expect to generate an internal rate of return of ~9.0 per 

cent. 

Economic considerations generally favour the implementation of small··sco.le 

copra processing projects on Pacific islands such as Rarotonga, alth~ugh it 

is di_fficult to assess these benefits within a quantitative framework. 

7.3 Transferability of the project to other Pacific islands 

While evaluation of the basic project model indicates an attractive invest

ment opportunity, the analysis carried out in Section 6.5 reveals that the 

financial performance of the project is sensitive to changes in the projected 

costE and revenue, which could arise if the assumptions used in the analysis 

are varied within plausible limits. This means that in other islands, where 

it is highly likely that the assumptions appropriate to the Cook Islands will 

not be directly transferable, the financial viability of small-scale copra 

processing is likely to vary significantly from the level calculated in the 

appraisal of section 6.5. There are no reas~ns to presuppose that the Cook 

Islands erjoy any strong advantage compared with other Pacific islands in 

respect of the potential viability of small-scale copra processing; therefore 

it seems very likely that other locations could be found where projects of 

this nature could be very profitable enterprises. 

7.4 Recommendations 

It is recommended that the information which has derived from the present 

study be disseminated as widely as possible, in an appropriate form, to 

promote the possible implementation of small-scale copra processing projects 

at other locations in the Pacific. 
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It is recommended that visits are made to other selected Pacific islands to 

investigate the scope for small-scale copra processing. This could be carried 

O•\t by a two man team comprising a technologist and an economist, who would 

spend up to two weekE at each location assembling cost and market information 

"'..ifficient to enabfo pre-foasibility evaluation of potential projeci:s. This 

would enable the preparation of a report presenting case studies for a range 

of cou~tries, providing a broader information base upon which national or 

international development agencies and private investors could assess the 

Rcope for investment in small-scale copra processing. 

It is recommended that further support is given to small-scale copra processing 

in the Cook Islands, to ensure the successful establishment of this venture on 

a sound commercial basis. Th!s will be a positive factor in promoting simila) 

ventures elsewhere. To date, the copra processing equipment on Raroton:a has 

been operated primarily for demonstration and development purposes. Success· 

ful commercial operation will require a fcrther period of regular production, 

adopting the recommended procedures described in Section 3 of this report. 

Further work is required to develop and test market the produ=ts. '1.'he assis· 

tance required is envisaged to comprise a further three month field visit by 

a technologist who would be able to develop local soap-making as well as 

supervise running the cop~a processing equipment. During the technologist's 

visit, an additional two to three week visit by a marketing economist should 

be made in order to advise on and to organise further test marketing where 

appropriate. 
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ANNEX A 

UNIDO Project US/GL0/83/033 

UNIDO Contract 84/85 

Demonstration and Evaluation of Small Scale Expeller Unit for the Production 

of Coconut Oil from Copra 

INTERIM REPORT ON PREPARATORY PHASE 

1. INTRODUCTION 

This pr~ject, the subject of a contract between UNIDO and the Tropical 

Development and Research Institute, London, England (TDRI) entails the in

stallation and commissioning of a small scale copra processing system on an 

island in the Pacific Region, operation of the equipment for a period, and 

the collection and evaluation of technical and economic data on its perform

ance. 

The project i3 divided into two distinct phases, a Preparatory Phase and an 

Operational Phase. The Preparatory Phase covers the selection of a suitable 

site in the Pacific for the trials, the proc~rement of the necessary equip

ment, and the shipping Jf this eq' ;~ment to the selected location. The 

Operational Phase covers installation and commissioning of the equipment, 

operation of the system, data collection and evaluation, the drawing up of 

conclusions and recommendations, and reportage to UNIDO. 

This Interim Report deals with the initial stage of the Preparatory Phase, 

the selection of a suitable site for the trials. 

2. SELECTION OF SITE 

2.1. Short list of potential host countries 

An initial desk survey was carried out on all copra producing countries in 

the Pacific Region. Particular note was taken of countries, or districts 

within countries, which up to now have been considered to be too small, re

mote or scattered to support a larg~ scale centralised coconut oil extraction 

facility and thus remain in the position of exporting copra but importing both 

edible oil and oilcakes for annual feed. In many cases the Institute had 

earlier, quite independently, received enquiries on small scale copra ~reces

sing indicating an existing inherent interest in the subject 
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From a combination of TDRI's own knowledge of the area, and details ot the 

copra and copra processing industries contained in the Country Revie~ Papers 

issued from UNIDO Project RAS/:9/031, a sho<t list of rive potentia: host 

countries was drawn up and agreed with UNIDO. These comprised - Vanuatu. 

Papua New Guinea, the Solomon Isl2nds, Lhe Cook Islanas and Ki~ibati. 

2.2. Correspond2nce with potential host countries 

Correspondence was initiated with tne appropriate Government Cepartment in 

each of these selected countries. With the covering l2tter outlining the 

background of the exercise and the local imputs t'.1at woulJ be required, was 

enclosed a questionnaire. Th. latter sought information on the country's 

copra and edible oil industry and rE~uested details of a;1y specific site that 

was consider~d to be suitable for installation and operation of the equip~ent. 

The counterpart or5anisation in the host country would be expected to be res

ponsible for the necessdry local imputs such as transport of the processing 

system equipment from port of entry to the site of the trials, transportation 

of project officers during the trials, provision of secure undercover housing 

for the processing equipment, supply of coyra and fue~, ~revision of storage 

facilities for copra, copra cake and oil, and the salaries and wages of a 

counterpart supervisor (who would be given training in the operation of the 

processing equipment) and labourers. The technica~ suitability of proposed 

sites would be assessed on the basis of adequate supplies of raw material 

copra and other consumables (eg. fuel, packaging), suitable infrastructure 

(housing for equipment, po~er supplies, storage space, accommodation for pro

ject officers, marketing assistance, transport, communications etc.) an~ the 

existence nearby of wor~shop and analytical facilities. 

A opecimen letter and the questionnaire appear as Appendices 1 and 2, respec

tively, of this Report. 

The responses to the letters and questionnaires can be summarised ~s f0llows: 

(a) Vanuatu. Did not wish to be considered as a location for the trials since 

it had engaged consultants to carry out a teasibilicy study on establishing a 

large scale plant suitable for processing the bulk of the copra currently ex

ported. This would replace the private sector facility on thP islJnd of Santo, 

wh1ch had been destroyed during the civil disturbances that o~Pceded indepen

dence. The Government considered that the future of the copra indus~ry in 

Vanuatu lay in the direction of coconut oil expert and did not wish to see the 
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situa~ion complicated~~ a proliferat:on of smdll mills. Additionallv, doubts 

were cast on whe~her th~ loc3l imputs co11ld be provided. 

lb) ~apua ~ew Guinea. De~pit2 an encouraging response from the University of 

Technology. Lae, wher~ it was felt thar the facilities avail~ble at the 

Appropriate Technology Develop~e~t InstiLute might ~aKe this an ideal site for 

the trials, the CovernmP~t i:1dicated [hat it did not wish Papua New Guinea to 

be considered as a venue fer the trial~. 

(cl Sclomon Islands. The Ministry of Agric~lture and Lands responded en~hu-

siastically and felt ~hat several suitable sites could be found in or near 

Honiara and that there woul~ be no gredc Ji;f icult! in providing the local 

inputs required. A visit was welcomed to discuss the matter further and 

choose between the various proposed sites. 

(d) Cook Islands. The Minist~y of Agriculture considered that Rarotonga would 

make an ideal location for the trials and indicate that a Government owned 

fr~it processing fac:ory in Avarua could provide the infrastructure and facili

ties required for the trials. Little difficulty was foreseen in providing the 

local inputs indicated. 

(e) Kiribati. The Ministry of Natura~ Resources Development was very interes-

ted in th2 project but advised that it already operated two small expeller 

units as experimental facilities (largely for a copra cake supply for livestock 

development Frojects) and did not consider it worthwhile to establish a third. 

2.3. ~onclusion 

Thus from Lhe short list of five potential host countries consulted, two, the 

Solomon Islands and Cook Islands had unreservedly expressed interest in ho:ting 

the trials, had indicated that a precise site with the required infrastructure 

was available and had accepted the committment for local inputs. 

2.4. Preparation Phase Visit 

The P~eparatory Phase Visit was therctore undertaken to these two countries to 

examtne in more detail the facilities,available at the suggested sites, and to 

discu~s with the appropriate authorittes the local inputs that would be needed 

for the Operation.11 Phase. This visit took place between 11 March and 2 April 

lg85 and also included a visit to Fijt where the project ~as discussed wi~h the 
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UNIDO ~err ·sentative for the Pacific ~egian. The iti~~rary and lis~ of indi

viduals consulted appears as Appendix 3 of this Report. 

2.4.1. Solomon Islands. 

The Solomon Islands are a scattered Melanesian archipelago in the Souch 

Western Pacific 2 ·st of Papua New Gui~ea. There are 21 large islands and very 

many small ones. The principal island is Guadalcanal on which is situated the 

capital, Honiara. The population is estimated as about 234,000 and copra ex

ports in 1983 totalled 25,500 tcnnes, down from 34,000 tonnes in 1982. Im

ports of edible oil in 1982 were valued at 3I$511,000 representing an annual 

per capita consumption valued at about SI$ 2 although a significant proporti•111 

of the imports will have been used at the fish canning plant and thus re

exported. Edible oil products retailed :n Honiara at an average orice of 

SI$ 5.50/litre, mainly soya bean, sunflower, groundnut and blended oils fron· 

Australia and New Zealand, and palm olein from Singapore. Melanesians were 

said in general to be "boiler<; and bakers" 1'.'ather than "friers" ar.d thus havt> 

a low dietary corsumption of edible oils and fats. 

Arrangements for the visit were the responsibility of the Undersecretary 

(Agriculture) of the Ministry of Agriculture and Lands, and his staff. Fo\, 

possible sites for the Operational Phase trials were initially considered -

the Oil Palm factory at Solomon Isl~nds Plan~~tions Ltd, Lunga Cocor.ut Plan

tation, the Solomon Soaps Ltd. factory and Do Do C•eek Agricultural Res~8rch 

Station. Possible admioistrative and financial complication~ arising from 

the provision of local in?ULS (labour, utilities, consumables etc) cast douur 

on Llie practicality of holding the Governrr.ent sponsored trials Cit the first 

three sites, which were private sector owned and operated installations, and 

they were rejectec:'. on these grounds. The facilities available at Do Do C¥eek 

were ti.us examined ir. more detail. 

Do Do Creek is a Ministry of Agriculture &esearch Station situat~ 20 km 

South East ~f Honiara aion~ che coast rJ2d, beyond the airport. It carries 

out research and development work on most of the crops grown in the Solomon 

Islands Group and includes on its staff agroncmists, entomolog; cono~is(s 

etc, some of 

(;overnment 1-. 

Features or th• 

follow•;-

~ are ex-patriate appointees of Intern~tional 

·ogramn:es. 

e current praj~ct, rogethL ,; 'th 1· he 

11 (fl 1ment o~ local inputs can be summar;~~d ~s 
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Do Do Creek Agricultural ResLarch Stdtion, 

Honiara. 

Open sided but roofed "::Jutch Barn'' type 

outbuilding. previously a vehiclE garage, 

but now disused except for s~all fuei 

a'.1d insecticide store. 

Two 2~ metres by 2~ metres store rooms. 

Unsuitable 2nd insufficient is size for 

either proc~ssing equipment or storage of 

copra, oil and oilca~e. New ~ec~rity fen

cing will need to be erect~ci, a~~ 3torage 

S?ace will have to be Eour.d c~6ewhere on 

the Research Station. 

No power supply. Ne~rest power outlets are 

some 100 metres dist&nt. Installation of 

extension cable will be r2quired to bring 

power t_;., site. 

Ministrj of Agriculture will provide a 

counterpart operator and 8~ner3.l labourers 

for project. Staff at Research Station in

cludes a skilled mechanic. 

All copr3 in the country is purchas~d and 

exported by the ~ 1 o~on Island Copra Board< 

Agreement in pr J" was obtained during 

the visit for up L' ~0 tonnes of copra to 

be supplied, without charge, to the project 

during the trials, to be collected as re

quired by project pe~sonne~. The Dire~tors 

of the Board will nave to consider and 

approve this at their nexc Board ~eeting. 

A Sffiall but relatively well equipped labor~-

tory exists at the Do Do Creek Station and 

th's would be Jble to undertake the majority 

•;[ the routine anal;ses r<"quir 0 <1 . 1 'ring the 
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trials. A check on facilities, equipment and 

chemicals revealed a few items that were not 

available but these can readily he supplied 

by TORI and shipped out with the ?recessing 

equipment. 

Tel~x services are available at Ministry of 

.\griculture and the British High Com!llission. 

TeLephcne installed at Do Do Cr~ek. 

Woulc.l ovide~ by Ministry of Agriculture. 

Used 200 litre oil drums which will be re

quired tor settli~g and storing the crude 

coconut oil, together with SJ kg sacks for 

storing the coprd caKe, will be provided, 

at no cost, by the Copra Board, subject to 

the 1greement of the Directors at their next 

meeting as mentioned above. ~etal working 

equlpmen~ for modifications to oil druos is 

available at Do Do Creek Research Station 

Engineering Workshop. 

Arrangements will he made to borro~ an a rem

porary basis, frnm th~ Department of Wei~hts 

and Measures. Alternatively, a spring balance 

~ill be provid~d by TORI and shipped out with 

the processing equipm~nt. 

The Jolomon Island consumer is d~ ~resent un

familiar with coconut all, either cruae or 

refined, as an edible oil. Marketir~ ~rials 

wil~ therefore have to be l!ridcrtaken as part 

of the Operational Phase of the project. All 

supermarkets and general stores i~ H~riara 

carry imported edible oil, usually in 750 ml 

or 2 1 it re con ta i.ners, and these wi 11 hiive 

to b~ approached ~nd persuaded ~o place the 

product on their she~ves. AdequaLe r-,~r_ail 

packaging is likely to prove a difficu!ty 
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since no local enterprise has a bottling 

operation. Used beer or soft drink bottles 

appear to be the only alternative but rhis 

is very unsatisfactory Fi~ce ~he crown cork 

closure is non-reusable. Project personnel 

will need co be responsible for distr~bu~~o~. 

Sniomon Soaps Ltd. who manufacture ~rom p2ln• 

oiJ (obtained from S.I. Plantations Ltd.) and 

coconut oil (extract~d from copra within their 

ow~ organisation) would be w~lling to purcbdse 

crude cocon~t oil in bulk but it would b~ tar 

prefer&ble to examine the potential 0f the 011 

as an edible µreduct during the trials. 

The Solomon Island Live~tock Gevelopment 

Authority is planning to open a 8 tonne/dav 

feed mill on Guadalcanal, and this should 

provide 1 suitable market for the copra cake. 

It currentl; purchases ccpra cake from the 

suap ::'actory' :> copra . ..::-ush~.ng <:peration and 

would be willing in principl2 to purchase copra 

cake from the project trials. 

:00me accommoc11tior: i_s dvailabl'! at Co Do Creek 

Research Station but it~ availability for pro

ject D rs.Jnnel 'iC>uld depend on ti.mtng and the 

demdr.ds of Do DJ Creek's own stafflng situa

tion. Otherwise several ~ot~ls ca~ je fcund 

i~ Honiara, about 30 minutes drive awav. The 

Government could not, durillg the visit, 

guarantPe transport Eor p:~ject officers during 

the tri«ls; thLs ai;ain wou1d depend or. che 

demands of its own st~ff. Hire cars and mopeds 

an~ widel.y a'1aiL1bl" i11 Honiara. 

In conclusion, t'.1c Solomon Islands wculd be cap·•ble, in general, of hosting th<~ 

Operational Phase trials. ~ood E~atures inciude the enthusiasm of the Govern

ment and Copra B~ard for the concdpt, the cxistance o; a relatively well ~quip

ped laboratory dt the proposed site 01us ready a~d abundant supplies ot copr~ 
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in che country. Market dis~avantages includ~ the lack 0f a ready electricity 

supply and convenient sr~rage facili~ies for copra and p~oc2ss~d prc1~ccs at 

the proposed site, lik' ~y 0ifficulties in mar~eting ~he c~l as an ecj~le pra-

duct eg lack of suitalJ le re~.·' c pack·'cgiar; arc distrib1·tion network, and the 

low per capita consumption ot edible ci: in the c0~ntry. 

2.4.2. Cook Isl?.nds 

The 13 inhabi~ed and two ~ninhabited islands which comprise the Cook islands 

Group lie midway hetw~en Sdmoa and Tahiti in the Southern Pacific Ocean. The 

total population at the 1981 cen~us was 17,227. The capital is Avarua on 

Rarotonga. Copra production in 1984 totalled about 1,200 tonnes, all produce,: 

by small-holders. About 35 tonnEs ot edible oils we(e imp0rt:ed in 1982, 

or about 2kg/head of po~ulatior. Polynesians, che pr~dominant ethnic group 

in the Cook l3lands were said to make ~uch more use oE edible oils and fats 

in their traditional cooking than do Melanesi~ns. Sdible oil retail prices 

average NZ$ 7/litre in thP stores in Avarua 

Arrangements for the visic ~ere the responsibility of the Acting Secretary of 

the Ministry of Agriculture and his staff. The precise site they had in mind 

for the Operational Pl.ase trials was the Kia Orana Fruit Proces.oing Factory ii' 

Avarua. Established in 1960 by a New Zealand Company it initially carried out 

a wide range of packing and processing operations on a variety of cropicai 

fruit, primarily for export to New Zeala.1d. When the New Zealand Company 

ceased operations and withdrew in 1979, che facility was purchased jointly by 

the Govecnment and a local businessman. Many of the earlier packing and pro~ 

cessing a~ti\ities were discontinued and the factory now manufactures a more 

limited range of products, primarily single and 5 times concentrated juice 

from orange, pineapple and paw pdw for export and locai retail sale. Conse

quently large area:> of the origu.,,l factory block are currently disused and 

empty thereb:• providing, in the context cf the present project, a~ple space 

for storage oE co~~a, oil and oilcake products dnd housing for processing 

:7 .2atures c;f the site, togethe- with the agreements reached with the Government 

and t0e co-owner of Kia Or~na Food Corporation Ltd. on local inpJts can be sum-

hl ri.sed a:s fn 1 lows: 

Location Avarua, Rarotonga 



(c) Secure Housing and 

~tore _or equi2ment, 

raw matecials and 

p:oducts 

(d) Ele~tric Power 

(e) Labour 

( f) Copra 

(g) Laboratory 

- 80 -

Kia Orana Food Corporation Ltd., Fruit 

Processing Factory situated in the centre 

of Avarua. 

Ample s~cure undercover areas for storage. 

Wide flexible ,.lidi:-ig doors pro"iCle excel

lent access and ventilation for diesel 

~owered cxpeller. A number of alte~native 

pre~'se positions withi~ the factory shell 

for the expeller ana ancillary equipment 

were discussed during the visit wi~~ the 

fa~tory manage8ent. F1nal decision on this 

will be taken at the time cf arrival of the 

project personnel and commissioning of the 

equipment. 

Numero~s power outlets available throughour 

factory, including 3 phase. 

Gene~al labourers will be provided from the 

Kia Orana workforce. Ministry of Agriculture/ 

Kia Orana officer will be selected as counter-

part operator. In addition a U.N. Food tech

nologist Volunteer is assigned to the factory 

at present assisting with the fruit processing 

enterprise. 

No copra is produced on Rarotonga it~elf but 

~reduction from the Southern Group of Isl~nds 

is trans-shipped at Avarua harbour by the 

Copra Producers Association and arrangements 

will need to be made to retain some for the 

trials. Agreement in prin-:iple was given 

during the visit to supply up tc 10 tonnes of 

copra, without charge, to the project but lhe 

Copra Board directors will nPed to consider 

and approve this decision at the next Board 

Meeting. 

Basic laboratory facilities at the factory 
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service the fruit processing operation but 

equipment and consumables specifically for 

oilseed and edible oil analysis are not 

available. The necessary additional items 

for this will be supplied by TDRI and ship-

·ped out with the ?recessing equipment. 

Telephone installed at factory. T~lex ser

vices available at Ministry of Agriculture 

and the Kia Orana Food Corporation's General 

~nager's Office. 

Would be provided by Ministry of Agricultun 

Bulk Edible Oil is imported by two local 

wholesale traders in 200 litre oil drums and 

these can be purchased after use. Metal 

working equipment is available at the factor)" 

wo_rkshop and at the Central Engineering Work· 

shop of the Ministry of Works. Covra from 

the Southern Group of islands is transported 

in sacks and these can be used to store coprd 

cake. 

Available in several sizes within the Kia 

Orana fruit processing factory. 

The Cook Islands consUlllE:r is at present un

iamiliar with coconut oil as an edible pro

duct although a local company imports crude 

coconut oil from Fiji for use in cos~e:ic 

preparations. Three local trading houses 

active in th~ wholesale and retail trade on 

Rarotonga were approached and expressed in

terest in as~isting with marketing of oil 

for edible purposes. Occasional shortages 

of edible oil were said to occur. With 

regard to packaging, the single strength 

fruit juice produced by Kl.a Orana is retailed 

in SOOml plastic bottles with resealable 
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closureswhich would be very suitable for 

trial marketing of the coconut oil. The 

Government Printing Office can provide simple 

up-to-3 colour labels. The Kia Orana Food 

Corporation itself has a distribution network 

to retail outlets on Rarotonga for its single 

strength fruit juices and for other trading 

activities of the businessman co-owner and 

~his can be used for distribution of the oil. 

Accounting and book-keeping expertise is also 

availablr within the Corporation. Shipping 

and marketing of consumer goods in the other 

islands is dominated by SPINCO (South Pacific 

Import Networ~ Co. Lta); this company also 

expressed interest in assisting with the 

marketing trials. The cosmetic manufacturer 

r2ferred to above would be willing to purchase 

limited quantities of coconut oil in bulk. 

No animal feed production takes place at pre

sent in the Cook Islands, preformulated live

stock feed all being imported from New Zealand. 

Periodic shortages occur, particularly of pig 

rations, and several pig farmers consulted ex

pressed great interest in utilis~ng locally 

produced copra cake from the projEct. 

Several hotels and self-catering bungalow com

plexes are situated near Avarua; 5-10 minutes 

drive from the factory. Transport will be 

supplied by the Ministry of Agriculture; hire

cars and mopeds are widely available. 

In conclusion, the Cook Islands would be capable of hosting the Operational 

Phase trials and the fruit processing factcry of Kia Orana Food Corporation 

represents an ideal site. All the facilities required for the tri&ls exist at 

this factory with the exception of some items of laboratory equipment and con

s11mables which can be readily provided by TORI and shipped out ~ith the proces

sing equipment. The availability of retail packaging for the coconut oil and 
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tne existence of a good d.istr:~~:ian network to reta~l outlets would consider

ably ease the difficulties of trial marketing the oil as an edible product. 

The main disadvantage of the Cook Islands lies in its limited production of 

copra and the complete absence of production on Raroto1:ga itself, but suppliec; 

from the Southern Group are regularly trans-shipped at Avarua by the Copra 

Producers Association and these will (subject to the agreement of the Board 

of Directors) be made ava~lable for the project. 

3. CONCLt:SIO~:'S A\'D RECO~XDA:'IO~S 

This Preparatory Phase visit has enabled detailed discussions to be held with 

the two possible host Gov~rrune~ts on the background, objectives, and local 

input requirements of the project and provided the opportunity to examine the 

faciliti~s available at :he precise sites offered for the Operational Phase 

trials. 

The Governments and Conra ~arketing agencies of both countries were very in

terested in hosting the project and were able to provide the bulk of the locaJ 

inputs required. 

The Solcmon Islands had advantages in the abundant local production of copra 

and could offer the services of a small but relatively well-·equipped labora.to1y 

These factors were, however, outTNeighed by the superiority of the precise site 

for the trials availab~e in the Cook Islands. The site suggested in the Solomon 

Islands, Do Do Creek Agricult~r~l Research Station had serious defficiencies 

in access to po~er supplies and space available for both processing activities 

and storage. In contras: :~e :ook Island site, Kia Orana Food Corporation had 

excellent physical inf::as::::.:c:ure and facilities, and ample storage space. In 

addi :ion, ::. : c:r:·_il::'. -:-:--::.::;: ::;:-::=::.::'.-er::.i'c·le ac;sistance, by virtue of thf' a'lailabi-

2.i:;· cf suitable retail packagint:, and a ::-~-existing distribution s:;stem, with 

rr.ari<eting the cil &s ar. ecliole product. :':is i.!nportant aspect of the project 

coul~ ~ea~ to sre&t cliffLc~l:~es if the u~erational Phase were to go ahead in 

It is therefore re::o::-::e:-::e:: :::2: ")perational Phase of the project, commission

ing and operation of a s~all scale copra processing venture, should be sta~ed 

at the K.i.a Orana Food Cornora.:ian fruit processing factory on Rarotonga, Cook 

Islands- As soon as u:a!Jc, have indicated their a~reernent with th!.s recommen-
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ciatior., TDRI should proceed with selecting me ~!'c:::.::-:.:i.~ th~ necessary equii:;

oent and arrange shipping to ~rotonga, with a view to commencing the 

Operational Phase in January 1986. 

D?' R Harris 

TDRI 

May 1985 
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Specimen of L2tter Sent to Government of Vanuatu, Papua New 
Guinea, Solomon Islands, Cook Islands and Kiribati 

This Institute has been awarded a contract by UNIDO to evaluate the technical 

and economic potential of small scale copra expelling in the Pacific Region. 

The operational phase of this project will entail the commissioning and opera

tion of a small copra expelling system, with a throughput of 25-SOkg/hr for 

2-3 months. During this period the technical performance of the unit will be 

as~essed, data obtained OD the economic and financial implications of its 

o~eration, and the local market for the derived crude coconut oil (as an edi

ble oil) and oil~ake (as livestock feed) examined. 

The preparatory phase of the project includes the selection of a precise loca

tion for this exercise. Selection will depend both OD economic and financial 

factors which indicate eventual viable operation of such a venture, and on the 

technical suitability of the site with regard to adequate supplies of raw 

material copra anJ other consumables (e.g. fuel, packaging), suitable infra

structure (e.g. housing, transport, communications), the necessary workshop 

and analytical facilities, and . Jitably qualified counterpart assistance. 

This letter is being addressed to several states in the Pacific Region as an 

initial step in the Preparatory Phase of the project, i.e. locating a suitable 

site. A questionnaire is attached which you are invited to complete and re

turn to the writer if you consider that a suitable site for r.his exercise can 

be found in your country. 

The site selected ~n the basis of the replies to this letter and questionna!re 

will be visited early next year when detailed proposals and arrangements will 

be finalis~d f 1n the Operatior1al Phase field trials and demonstratiun whi,.l'. is 

likely to take place during the latter part of 1985. 

The counterpart organisation in the host country will be expected to be ce£-

p. nsible for the necessary local n~eds including - transport of the nrocessi~~ 

unit fran the hat'bour to the site; transportation of project offi.cers dur:.~; 

trials; provisi0n of secure, undercover housing for the processing uni:; pu~

chase of copra and fuel; provision of storage facilities for copra, copra c~Ke 

and oil; and the supply of a ~04nterpart supervisor (who will be given training 

in the operation of the processing unit) and labourers. 
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We look forward to receiving your reaction to this proposal anci the 

completed questi0nnaire in due course, preferably before 7 December 

1984, at which time we hope to be in a position to commence planning 

the preparatory phase visit for the project. 

Yours sincerely, 

Dr. R. V. Harris 

Head, Oilseed Section, iDRI 
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ANNEX 2 

TDRI /LTN!DO PROJECT 

Technical aud Economic ootential of Small Scale 

Coora Exoelling in the Pacific Region 

Questionnaire: 

The objective of this questionnaire is to enable TDRI to select a s•.'i table 

site for the installation, commissioning and operation of a small copra ex

peller under field trial conditions to obtain performance ani e•onomlc data 

on such a venture. 

This questionnaire has been sent to a number of count es in th 0 Pac:!.fic 

Region and on receipt and examination of the replies TDRI will make a selec

tion, in liaison with UNIDO, of ~ich they consider to be the most suitable 

precise location suggested. A preliminary visit, cur. ly scheduled for 

January/February 1985, will be made by the TDRI ~· ·~er to the location to 

finalise the arrangements and draw up the necess~-J counterpart agreements 

for the Operational Phase field trials which it ir 

the last quarter of 1985. 

i will take place in 

Replies should be forwarded, as soon as possible, but preferably before 7 

uecemoer, 1984, to the foll0wing address: 

Dr R V Harris 

Head, Oilseeu Section 

Tropical Development and Research Institute 

:ulham 

.:.:iir.gdon, '.Jxon, 0Xl4 3DA 

::.ngl.:i.nd 

If some of the more general data, such as that re~uired to complete 2~ctions 

., : and 3 are difficult to obtain, please complete the questionnaire as far 

as is ooss:~l~ in order to return it by the above deadline date. 

sc::no:~ l - COPRA 

(i) Annual Production, last 3 ye2r5, National. 



(iii) 
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Annual Production last 3 vears, bv District or lsland. 

Estimate of proportion of Copra producec by estates rather t:ian 

by small holders. 

(iv) Prices paid to copra producers, last 3 years. 

(v) Estimate of proportion of harvested nuts used for purposes other 

than copra manufacture. 

SECTION 2 - COCONUT OIL 

A. Is copra crushed? if so:-

(i) 

(ii) 

(iii) 

How many operating factories? 

For each factory, location, canacity and throughput, last 3 years. 

For each factory, type of equipment installed. 

B. Is edible oil refined? if so:-

(i) 

(ii) 

(iii) 

(iv) 

How many operati~g factories? 

For each factory, location, capacity and throughput, last 3 years. 

Are oils other than coconut oil refined? if so, which? 

For each factory, type of equipment installed. 

SECTION 3 - MARKETS 

A. Domestic 

(i) ls crude coconut oil consumed locally? 

if so:- quantity sold and price, last 3 years. 

(ii) ls refined coconut oil consumed locally? 

if su:- quantity sold and price, last 3 years. 

(iii) \re edible oils other than coconut consumed locally. 

if so:- (a) type 

(b) quantity 

(c) prices, last 3 years 

B. International 

(i) Exports 

(a) Copra Exports - quantity and prices, last 3 years. 

(b) Coconut Oil Exports - quantity and prices, last 3 

years. 
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le) Copra Cake Exports - quantitv and prices, last 3 vears. 

(ii) I:nports 

Type and quantities of imported edible o.!.ls, last 3 yea1s. 

C. Duties and Tariffs 

Details of Import and Export Duties/Tariffs applied to 

copra, coconut oil, other edible oils and copra cake. 

SECTIOX 4 - SGGGESTED SITE FOR TRIALS 

Details of:-

(i) 

(ii) 

(iii) 

(iv) 

(v) 

(vi) 

(vii) 

(viii~ 

(ix) 

( x) 

(xi) 

(xii) 

~fame 

Location 

Main Function and Staff employed 

Access to supplies of fresh copra 

Access to market for: 

(a) edible oil 

(b) livestock feed 

Availability of Utilities and Power: 

(a) Electricity 

(b) Water 

(c) Diesel Fuel 

Undercover, secure housing for processing equipment 

Secure storage tor copra, coconut oil and copra cake 

Engineering Workshop Facilities. Details of equipment availablP 

Analytical Labcratory FacLi .. l .. .ic::., .u auy 

and i:!struments available 

Accessability/infrastnicture/communications 

(a) Road Access 

( b) Telephone/ telex links 

(c) Distance from nearest town 

~e~~ils of equip~~nL 

(d) Nearby accomodation for Project Officers (2) 

Labc.ur Availability, Project would need 1 skilled mechanic, to be 

trained in expeller operation, plus 3 general labourers 
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APPENDIX 3 Itinerary and List of Ind~viduais Consulted 

28 February/I Marc~, UNIDO Vienna 

Mr. Horst Koenig. Senior Industrial Development Officer 

11-17 March, Honiara, Solomon Islands 

BRIAN C.G. SMITH, Undersecretary, Ministry of Agricultur~ 

and Lands 

LEMUEL MAELATHA, Chief Fie~ 1 Officer, Ministry of 

Agriculture and Lands 

FRANCES ALEXANDER, 3riti_ l High Commission 

SOLOMON ILALA, General Manager, Solomon Islands Copra Board 

ELFRIEDE JEDZINI, Director, Solomon Soaps Ltd. 

JOHN ALLEN, UNIDO Adviser, Ml- .stry of Trace, Commerce and 

Industry 

TONY ~KABO, Principal Commercial Officer, Minist~y of Trade, 

Commerce and Industry 

LORENCE CHASE 

PETER LINTON 

CHRIS JOHNSON 

BRIAN WOODHEAD 

21-29 March, Rarotonga, Cook Islands 

Do Do Greek Agricultural Research Station 

General Manager, Solomon Islands 

Plantation Ltd. 

Hon. PUPUKE ROBATI, Minister of Agriculture, Fisheries and 

Outer Island Affairs 

Hon. TEARIKI MATENGA, ~Hoister of Internal Affairs and 

Justice 

;HLLI . .;.~.; J. HUSKING, Acting Secretary, Ministry of Agri-

culture 

FRANCO MATEARIKI, Director of Advisory Services 

GRAEME WATERS, New Zealand Government Representative 

MICHAEL E. BENNS, Director, Kia Orana Food Corporation Ltd. 

JOHN KORUTHA, UN Volunteer, food Tec~nologist, Kia Orana 

Food Corporation Ltd. 

EMILE K..-URUA, Coordinator, Copra Producers . .J..ssoc iat ion 

RICHARD N. MCDONALD, Director, Off ice of Audit and 

inquiries 
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..,'OH:\ T. D_.\~I~!. 'ldn.Jgi.ng Director. South Paci.fi~ :'.T'port 

:\~twork Co. Ltd. (SPI~CO) 

TALTE! SOLCMO~, Solomor. and Sons, Trading Co~?any 

JOHN ABBOTT, Director, Ariki Ltd, Cost~etic ~nufacturers 

PAEPAEREI PArK.~, Government Printing Office 

TANGATA TUARAE, Mechanical Engineer, Mir.istry of works 

CHARLIE BROTHERS, Pig Far:ner and General Store CMner 

30 !iarch/l April, Suva, Fiji 

IVAN F COKTRERAS, Senior Industrial Develop:nent Field 

Ad~iser, South Pacific Region 
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ANNEX B PERSONS CONTACTED AND ORGANISATIONS VISITED 

Ministry of Agriculture 2 Government of the Cook Islands 

Mr W Hosking, Permanent Secretary 

Mr T Raui, Head, Agricultural Planning Unit 

Mr E Wir.nen, Adviser, Agricultural Planning Unit (Dutch) 

Mr N Mataio, Agricultural Eccnomist, Agricultur&l Planning 

Mr T 1'4.arsters, Chief Administrative Officer 

Mr T Tamarau, Senior Livestock Officer, Rarotonga 

Mr J Campbell, Director, Totokoitu Research Station 

Mr u Tungata, Chief Information Officer 

Mr F Charlie, Senior Agricultural Officer, Ai!:utaki 

~r J Jessie, Agricultural Officer, Aitutaki 

Kia Orana Food Corporation, Avarua, Rarotonga 

Mr M Benns, 

Mr D Tuaeu, 

Nol.·thern Islands 

Mr R Tylor, 

Mr B Toma, 

Mr E Kairua, 

Ms c Kea, 

Managing Director 

Counterpart Off1~~r, Copra Processing Project 

Copra Marketing Board 

Manager 

Chairman 

Board Member 

Accounting Clerk (Short and Tylor) 

Statistics Department, Government of the Cook Islands 

Mr A Turua, 

Mr S Waring, 

Director 

Statistician 

Ministry of Works, Rarotonga 

Mr D Lavell, Deputy Secretary, Civil Engineering 

Mr W Parkinson, Chief Draughtsman, Planning anG Design Service 

~.inistry of Development, Government of the Cook Islands 

Mr A Reisinger, Research EconomisL 

Public SeLvi~e Co1IIll'ission, Govern~ent of the Cook Islands 

Mr T McKay, 

Ms V Taruia, 

Head, Computer Cen~re 

Programmer 

Unit 
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Government Printing Off ice 

Mr P Pauka, 

Mr J Jay, 

Manager 

Design Office 
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Electric Power Supply, Government of the Cook Islands 

Mr B French, Administrative Officer, Aitutaki 

Ariki Industries Ltd, Avarua, Rarotonga (Perfume Manufacturers) 

Mr J Abbott, Managing Director 

Rarotonga Pig Farmers C!ub 

Mr T Marsters, Treasurer 

Foodlands Supermarket, Avarua 

Mr J Wichman, 

Ms J Murray, 

Manager 

Assistant Manager 

Rarotonga Pharmacy, Cook Island Trading Corporation 

Mr K Walters, Pharmacist 

Cook Island Dairy Food (Frangi) Ltd, Nikao, Rarotonga (Orange juice and milk 

packing unit)_ 

Mr N Willis, 

Mrs C Willis, 

Managing Director 

Assistant Ma~ager 

Cook Islands Development Bank, Avarua 

Mr P Solomona, ~gricultural Projects Officer 

New Zealand National Bank, Avarua 

Mr B Eccleton, 

Mr B Sole, 

General Manager 

Accountar.t 

Cook Islands Trading Corporat~on 

Mrs M Nganu, Manageress, Wholesale Division 

Piggeries/pig farmers 

Hr R Maki, Aitutaki 

Raurua piggery, Rarotonga 

Charlie Brothers Pig Farm, dar0tonga 



Hr R George, Rarotonga 

McKay Electrical, Avarua 

Mr T Harriso11 

Portofino Restaurant 

Mr and Mrs W Carruthers, Managers 

Mr P PostlethYaite, Head Chef 

Vaima Restaurant 

Mr R Schedewie, Manager 

- c:4 -
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ANNEX C EQUIPMENT DESCRIPTION 

(i) Copra chopper 

Comprising: Condux Cutting Mill Type CSlS0/100-2 

Supp lie!' 

Description 

Condux Werk 

Herbert A. Merges KG 

Industriegebiet Wolf gang 

D-6450 Hanau 11 

West Germany 

The mill consists of a hopper feeding vertically into a cylindric2l chopping 

chamber equipped with 3 rotary cutting blades and two stationary cutting blades. 

Chopped copra i.., discharged through a 10 mm screen at the base of the choppinp_ 

chamber. 

Installation requirements 

(a) Connection to electric supply 

(b) Bolting to floor 

(ii) Chopped copra heater unit 

Comprising: (a) Hander seed scorcher, type L 

Supplier Ce Co Co Chuo Boeki Goshi Kaisha 

PO Box 8 

9-29 Matsugamoto-cho 

Ibaraki 

Osaka 567 

Japan 



...---------------- - - -

Supplier 

Description 
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(b) Davies Wayne Ribbon Burner 

R.H. Steer and Co Ltd 

Combustion Works 

Cwmcrachen Industrial Estate 

Brynmawr 

Gwent 

UK 

The seed scorcher consists of an open circular pan, 300 mm ..l~~P by ~200 mm ,, 
in diamete·r. The pan is provided with an agitator that sweeps the ba'~of 

the pan so that the chopped copra is kept continually mixed. The pan dis

charges through a hinged gate at one side. The agitator is powered by a 

0.75 kilowatt, three phase electric motor. The pan is heated by a gas 

burner fuelled by butane gas, consisting of a 25 mm diameter ribbon pipe 

burner, overall length 1.5 metre, giving a heat relea~e variable between 

5 to 20 kilowatts. 

Installation R~quirements 

(a) ConstrJction of hearth 

(b) c.mnection to electric supply 

(iii) Screw Press Unit 

Comprising: (a) Simon Rosedowns Mini 40 Screw Press 

Supplier 

Supplier 

Simon Rosedowns Ltd 

Cannon Street 

Hull HU2 OAD 

England 

(b) Riley F-TOi Vibratory Fe~der 

Riley Vlbratory Equipment 

Sinfin Lane 

Derby DE2 9GJ 

England 
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Description 

The screw press functions by means of a wormshaf t which rotates inside a closely 

fitting 150 mm long drainage barrel comprised of 12 barrel rings spaced apart 

by shim washers. The chopped copra is metered to the wor~haft via the feed 

hoppe~ by means of an electrically driven vibratory feeder (power requirement 

O.S amp at 240 volts). 

The wormshaft rotational speed was adjustable downwards from a maximum practical 

speed of about 110 RPM. 

The screw press is powered by a 6.7 kilowatt Petter PHi Diesel Engine. 

Installation requirements 

(a) Construction of concrete plinth 

(b) Connection to electric supply 

(iv) Filter Press Ur.it 

Comprising: (a) Edwards and Jones 406 mm x 406 mm Plate and Frame Filter Press 

Supplier 

Supplier 

Description 

Edwards and Jones Ltd 

Whittle Road 

Meir 

Stoke on Trent 

England 

(b) Broady type A Surplus vnlve 

Broady 

English Street 

Hull 

Yorkshire 

England 

The filter press was constructed of polypropylene plates and frames lired with 

terylene filter cloths which proved six filtration chambers with a total fil-
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tration area of 1.14 square me~res working to a maximum pressure of 7 bar. 

The press is equipped with a Monopump type M"J22 which provided a flow rate 

of about 3 litres of coconut oil a minute. The monopump is driven by a 0.55 

kilowatt, 3 phase electric motor. The pump was equipped with a flexible 

plastic feed pipe to enable filling to be carried out from a 200 litre oil 

drum. The filter press empties, via three ports at the fixed end, into a 

200 litre oil drum. 

The pressure at which the press operat~~ is controlled by an adjustable Broady 

type 'A' S.G. iron surplus valve operating as a pressure relief valve. A pressure 

gauge is fitted to the filter press inlet port to enable the working pressure 

to be monitored. The filter press inlet was also provided with a compressed 

air inlet to enable air blowing. 

Installation requirements 

(a) Connection to electric supply 

(b) Bolting to floor 

NB The use of a specific item of equipment in this project does not ne~es

sarily imply that comparable equipment from other manufacturers would not 

be equally suitable but no guarantee of an equivalent performance can be 

given. 
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ANNEX D EXPERIMENTAL DATA 
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TABLE Dl 
NEW STOCK COPRA PROCESSED UNDER AMBIENT CONDITIONS 

CRUDE OIL CAKE 
COPRA PRODUCED PRODUCED 

COPRA TIME THROUGH-
RUN PROCESSED TAKEN PUT PER PER 
NO KG MINS KG/HR KG CENT KG/HR KG CENT KG/HR 

17 57 58 59 29.5 51.8 30.5 23.9 41.9 24.7 

20 58.5 49 71.6 31.7 54.2 23.8 24.9 42.6 30.S 

21 176.6 177 59.8 101.4 57.4 34.4 78.3 44.3 26.5 

22 185 187 59.4 103.5 55.9 33.2 80.0 43.2 25.7 

23 99 56 56.5 41.0 41.4 

24 178.5 175 61.2 102 57.1 35.0 76.8 43.0 26.3 

28 1~2.4 197 58.5 104.8 54.5 31.9 84.1 43.7 25.6 

29 153.5 157 58 .6 83.'J 54.1 32.1 66.3 43.2 25.3 

45+ 200 191 62.8 110 55.0 34.6 80.7 40.4 25.4 
46 

53 250 216 69 140.5 56.2 39.0 104.4 41.8 29.0 

55 85 7'3 69.9 49.9 58.7 41.0 32.6 38.3 26.8 

63 85 71 71.8 49 57.6 41.4 33.4 39.3 28.2 

65 85 74 74.0 49.4 58.1 40.1 33.4 39.3 27.1 
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TABLE D2 
OLD STOCK COPRA PROCESSED UNDER AMBIENT CONDITIONS: AVERAGE YIELDS 

CRUDE OIL CAKE 
PRODUCED PRODUCED 

COPRA TIME THROUGH-
RUN PROCESSEn TAKEN PUT PER PER 
NO KG MINS KG/HR KG CENT KG/RR KG CENT KG/HR 

1 43.9 47 S6 27.4 62.4 3S.O 16.8 38 .3 21.4 

2 99.7 90 66.S S8.S s~.1 39.0 36.3 36.4 24.2 

3 so.o so 60 31.0 62.0 37.2 21.9 43.8 26.3 

4 98.8 9S 62.4 S9.S 60.2 37.6 37.S 38.0 23.7 

s 99.S 93 64.2 S8.6 S8.9 J7.8 J8.0 38.2 24.S 

9 so S2 S7.7 31.3 62.6 36.1 17.6 3S.2 20.3 

10 so S2 S7.7 30.7 61.4 3S.4 19.0 38.0 21.9 

11 so 49 61.2 30.2 60.4 37.0 19.4 38.8 23.8 

47 so 47 63.8 30.2 60.4 38.6 18.S 37.0 23.6 
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TABLE D3 
NEW STOCK COPRA PROCESSED AT 65•c 

CRUDE OIL CAKE 
PRODUCED PRODUCED 

COPRA TIME THROUGH-
RUN PROCESSED TAKEN PUT PER PER 
NO KG MINS KG/HR KG CENT KG/HR KG CENT KG/HR 

27 40 32 75.0 23.4 58.5 43.9 14.9 37.3 27.9 

39 75 66 68.2 45.8 61.l 41.6 27.4 36.5 24.9 

48 450 377 71.6 255.7 56.8 40.7 172.3 38.3 27.4 

51 85 69 73.9 49.2 57.9 42.8 29.5 34.7 25.7 

60 100 83 72.3 59.l 59.l 42.7 35.7 35.7 25.8 
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TABLE 04 
AVERAGE MASS BALANCE: NEW STOCK COPRA AMBIENT PROCESSISG CONDITIONS 

COPRA OIL CAKE FILTER CAKE SEDIMENT FILTERED TOTAL UNACCOUN'"'ED 
INPUT PRODUCED OBTAINED OBTAINED OIL FOR 

KG ·.ooo 421 16 25 519 981 19 

PER CENT OIL 66.7 26.9 42.2 79.0 100 
_,.__.,..., __ 

KG OIL 667 113 7 20 519 659 

OIL DISTRIBUTION 17.1 1.1 3.0 78.8 
PER CENT 
OF PRODUCTS 

~ ---
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TABLE DS 
AVERAGE MASS BALANCE: OLD STOCK COPRA AMBIENT PROCESSING CONDITIONS 

COPRA OIL CAKE FILTER SEDIMENT FILTERED TOTAL UNACCOUNTED 
INPUT PRODUCED CAKE OBTAINED OIL FOR 

KG 1000 382 16 25 557 980 20 

PER CENT OIL 67.4 i 9. 7 (43.2)+ (79.s)+ 100 

KG OIL 674 75 7 20 565 667 

OIL DISTRIBUTION 11.2 LO 3.0 84.7 
PER CENT 
OF PRODUCTS 

+ ESrIMATED 
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STATISTICS OFF1CE 
P.O.BOX 125 
RA ROT ON GA 
PHONE: 29-390 
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ANNEX E 

REPORT OF THE 

CONSUMER SURVEY OF COOKING OIL 

MADE FROM COOK ISLANDS COCONUTS 

MINISTRY OF AGRICUL7URE 
P,O,BOX 96 
RA ROT ON GA 

PHONE: 28-711 



Radio Adelr ... 

STATISTICS. Rarotonga 

P.O. Box 125 

Tela: 62006 Sec:gov RG 

P.O. Box 125 

9 October 1986 

STATISTICS OFFICE 

Rerotonga, Cook Islands 

COOK ISLANDS (QCONUT OIL - CONSUMER SURVEY 1986 

REPORT 

Allt: C.I. 

AV8'\la, 

Rarotonga. 

Telephone 29-390 

The Ministry of Aoriculture and the Statistics Office conducted a sample 
survey on consumer reactions to the use of Cook Islands Coconut Oil, in 
the week beqinninq the 22nd of September 1986. The survey covered 
Rarotonqa only. 

The ob.iectives of the sample survey were: 

a. to obtain from consumers information on the acceptability of the 
product in the household;· 

b. to obtain infonnation regarding taste, flavour, lHeness and 
allied infonnation on the product; 

c. to obtain infonnation on how best the product could be marketed 
in terms of packaging. 

A five percent sample of dwellings was selected, based on the list of 
dwellings used in the 1981 Census and subsequently updated in 1986. 
The survey covered all private dwellings irrespective of size and 
composition of the household and irrespective of the occupant's 
residential status. 

The five percent sample pr~duced 104 sample dwellings. Some of these 
dwellings proved to be vacant, in some cases the household was unable 
or unwilling to cooperate with the survey; as a result the final 
sample, on which the following tabulations are based, consisted of 
98 dwellings. 

Approximately one half of the selected dwellings were given 2 litres of 
coconut oil in a plastic bottle (the Kia Grana 2 litre bottle type) whilst 
the remainder of the selected dwellings were given 2 litres of coconut 
oil in a cardboard carton.(the Frangimilk type carton). The product was 
pure coconut oil, possessing an acidity le•1ei of 0.4% and containing 
no additives. Hauseholds were a~<ed to tr:: ar.c use ti:e crconut oil for 
cooking during the survey week and to rec~rd 'n t~e oooklet provided, 
ho•.v they used the oil, the type ·=f fna 2""e'.:3'"2C ::r:c .~e:".e"" the'/ ~ounc 
tr,e c1~ :;atisf3c:0r; .Jr n0t . . :.. ·:):; jf ~:--2 -,~..;..:."~; .: :::;,_..,,..;sea in :n 1 :; 

sur~e~ cc,...~s a~Jen~ix A ~f t~1s ,...~De,...~. 
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At the conclusio~ of the survey week householders were asked a series 
of questions on the acceptability of the_product; information regardinq 
taste. flavour. likeness and information on how best the product r.ould 
be packa~ed. A copy of supplementary information booklet, which contains 
the questions on these topics fonns appendix B to this report. 

ANALYSIS OF SURVEY RESULTS 

(3) Type of food pre~ared by preparation method by consumer assessment. 

90% of meals prepared by consumers using the coconut oil provided 
were rated as at least acceptable. 34% of meals prepared were 
rated as very acceptable. Only 2% of meals were rated as very 
unacceptable. The balance (8%) were rated as not quite acceptable. 

(b) Type of food prepared by consumer flavour assessment. 
In commenting as to whether consumers noticed any flavour in the 
food whi:h was due to the oil, 19% said the oil gave the food no 
flavour, 62% said the oil gave the food some flavour and 19% said 
the oil gave the food a strong flavour. 

(c) Type of food prepared by consumer flavour reaction. 
When asked to cowment on their reaction to the flavour of the food 
cooked with the oil, 26% reported a very good reaction to the flavour, 
61% a slightly good reaction, qi a slightly bad reaction and 
4% a very bad reaction. 

(d) Type of food prepared by consumer assessment of smell during cooking. 

In commentino on whether the oil gave off a strong smell during the 
cooking process, 33% reported a strong attractive smell, 43% reported 
a strong unattractive smell and 24% reported no strong smell during 
the cooking process. 

(e) Househoid size by illness (if applicable) 
90% of households reported no illness of ill effects resulting from 
the use of coconut oil for cooking. Of the 10% of households 
reporting illness or ill effects most often the report referred to 
one member of the household and not to the whole household. 

(f) Household size by buying pattern. 
When asked whether they would purchase the coconut oil if it were 
available in the shops at a price of approximately $6.50 for a two 
litre bottle, 20% said they would continue to buy their present 
oil and ignore the new product; 32% would mainly buy their present 
oil and a small amount of coconut oil; 35% would mainly buy coconut 
oil but continue to buy a small amount of their present oil; and 
the remaining 13% wo 1Jld switch completely to the new product. 

(g) Packaging type by packaging size. 

81% of consumers considered a plastic bottle to be the most suitable 
convenient and attractive packaging for this product. The 1 litre 
size container was preferred by 41% of consumers surveyed. 

A ~·i Turua 
=~atistics Of~~cer 

Stat1s~ics Office 
J ~. : -.. , : 2: 
..... ,. -- - - - . ~ ~ - ,.... ,.... , .. ,... .. ,... ' 

... ,1-1 · ~ • '.;.,-,. """""l...r ;, ....... 1.,,-.' ''-" _. 
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CONTENTS 

Tab~~ l Num~er of households by size by number of person~ in full 
tlr.ie eiilployment. 

Table 2 Type of food prepared by preraraticn method by consumer 
assessment. 

Tablf 3 Type of food prepared by consumer flavour assessnent. 

Table 4 Type of food prepared by consumer flavour reaction. 

Table 5 Type of food prepared by consumer assessment of smell during 
the cooking process. 

Table 6 Household size by illness (if applicab~e). 

Table 7 Hosuehold size by buying pattern. 

Table 8 Packaging type by packaging size. 

Table 1: Number of Households by ~i7e bv number of cersons in 
full time emolovment. 

SIZE NUMBER OF PERSONS IN FULL TIME PAID EMPLOYMENT OF 
HOUSEHOLD 0 1 2 3 4 5 I 

I 
>5 TOTAL 

l - - - - - - I - -
2 2 1 - - I - I - 3 - i ' 

I I 3 1 2 4 1 - - - 8 
I 

4 I 8 I 7 1 I 1 I 17 - I - -
! 

5 - I 4 6 3 - - i - 13 

6 - I 7 6 3 I 3 I 2 - I 21 
i I 

7 1 2 4 I 3 ! 
, I - I - I 11 .L 

! 
I I i I 

1 I 
I 

8 I - I 1 5 I 1 I 4 i 1 
! 

13 
I I I 

I I 

9 
I 

! 1 I 1 i 1 
I 

I 
I 3 - i - I - -I I I I 

I I I ·-
10 I I I I 

i 1 i 1 2 - - - - - I 

I i ! ' I 

I I I ' 

) 1() I I I 2 I 

I - I 1 I 3 - I - - I -
I 

I 
I 

I I I 

' 

I 
I 

13 9 ! 6 3 I 94 TOTAL 2 I 27 34 i I 
:iOTE: 4 HOUSEHOLDS DID NOT ANSWER THESE SURVEY QUESTIONS. 
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Taole 2: Type .::f food prepared 'Jy preparation method by consumer assessment. 

PREPARATION TYPE DF FOOD 
METHOD MEAT FISH EGGS VEGETABLES OTHER TOTAL 

MEALS 

I VERY ACCEPT~BLE 
Shall~ Frying 23 30 45 38 9 145 

I Deep Frying 8 11 1 10 3 33 

I 
Roasting 12 1 - 1 - 14 

Baking 9 4 - 1 3 17 

ACCEPTABLE 
i Shallow Frying 51 57 • 73 47 11 239 
I 

i Deep Frying 22 14 7 '9 6 58 

I f'<oasting 23 4 1 9 - 37 

Baking 1 5 2 4 2 14 
I 

I NOT QUITE ACCEPTABLE 

I 
Sha 11 ow Frying 6 7 10 8 1 32 

Deep Fryinq 4 5 1 5 - 15 

Roastinq 2 .. - - - 2 

Bakinq - 1 - - - 1 

VERY UNACCEPTABLE 
Shallow Frying 2 - 1 2 3 8 

Deep Frvino 1 1 - - - 2 

Ros ti no - - - - - -
Bakinq - - - - - -

I TOTAL RESPONSE 

I 
Shallow Frvina 82 94 129 95 24 424 

Oeeo Frvino 35 31 g· 24 9 108 
I 

37 53 I Roastino 5 1 10 -I 
I Bakino 10 10 2 5 5 32 I 

I 
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Table 3: Type of food preoared by consumer flavour assessment 

FLAVOUR TYPE OF FOOD 
ASSESSMENT IN All USES MEAT FISH EGGS VEGETABLES 

No Flavour 7 3 2 4 6 

Some Flavour 34 15 9 9 6 

Strong Flavour 12 3 3 3 1 

NOTE : 2 HOUSEHOLDS DID NOT ANSWER THESE SURVEY QUESTIONS. 

Tab1e 4: Type of food prepared by consumer flavour reaction 

FLAVOUR 
REACTION 

Verv Good 
Siightly Good 
Slightly Bae 
Very Bad 

TYPE 
IN ALL USES 

13 

24 

5 

3 

OF 
MEAT 

5 

12 

1 

FOOD 
FISH EGGS VEGETABLES 

3 2 3 

10 9 4 

1 1 

1 

NOTE: 13 HOUS~HOLDS DID NOT ANSWER THESE SURVEY QUESTIONS 

Table 5: Type of food prepared by consumer assessment of smell 
during the cookina orocess. 

SMEL'... DURING 
THE TYPE OF FOOD 

COOKING 
PROCESS IN ALL USES MEAT FISH EGGS VEGETABLES 

Attractive 
strong sme 11 18 3 4 4 7 

Unattractive 
strong sme 11 12 8 6 7 5 

No strong smell 8 7 4 5 3 

NOTE: 6 HOUSEHOLDS DID NOT ANSWER THESE SURVEY QUESTIONS. 

-
' 
~ 

OTHER 

1 

1 

OTHER 

1 

1 

OTHER 

1 

1 

-
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Table 6 : rlousehold size bv illness (if aoolicable) or ill effects 

ILLNESS OR STZE OF HOUSEHOLD 
ILL EFFECT 2 3 4 5 6 7 8 9 10 >10 TOTAL 
No illness or 

811 i 11 effect 3 7 15 11 16 9 14 2 1 3 

Stomach ache 1 3 1 1 6 
Head ache 1 1 
Indigestion 1 1 
Lost appetite 1 1 

NOTE: (a) 8 HOUSEHOLDS DID NOT ANSWER THESE QUESTIONS. 
(b) ILLNESS REPORTED MAY ONLY REFER TO ONE PERSON 

NOT NECESSARILY THE WHOLE HOUSEHOLD. 

Table 7 Hosuehold size by buying pattern 

-~ CONTINUE TO MAINLY BUY MAINLY BUY STOP 3.JYING iHElR 
SIZE Bt.;Y THEIR THESE PRESENT COCONUT OIL, 8UT NORMAL COOKiNG 

OF PRESENT OIL OIL Pm A So4AU. CONTINUE TO BUY or L ANO SWI:TH 
HOUSEHOLD AND IGNORE AMOUNT OF A~ PMl.NT lF COMPLETELY !(1 

NEW PRODUCT COCONUT OIL MIR ffiESENT OIL COCONUT Oil 

1 

2 1 2 

3 3 2 2 
4 3 4 7 3 
5 5 1 7 

6 2 5 5 4 
7 1 4 4 

8 4 4 3 2 
9 2 1 

10 1 1 

>10 1 1 

TOTAL 17 27 3C 11 i 

NOTE: 13 HOUSEHOLDS DID NOT ANSWER THESE QUESTIONS. 
. ·---' 
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Table 8: Packaging type by oackaqino size 

TYPE SIZE OF PACKAGING OF 
PACKAGING 5LITRES 2LITRES 1 LITRE 500m1 250m1 TOT4L 

Plastic Bottle' 3 19 33 11 9 75 

Cardboard 
carton 5 7 4 2 18 

TOTAL 3 24 40 15 11 93 

NOTE: 5 HOUSEHOLDS DID NQT ANSWER THESE GUESTIONS. 

.. 
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C 0 N S U M E ~ SURVEY 0 F 

COOKING OIL MADE FROM COOK ISLANDS COCONUTS 

Agricultural Planning Unit 
Ministry of Agriculture 
RAROTONGA 
SEPTEMBER 1986 

Statistics Office 
RAROTONGA 
SEPTEMBER 1986 

The sample of oil provided with this booklet has been produced in Rarotonga 
at the Kia Orana Food Corporation. It has been made using copra from the 
Cook Islands by a new technology. The product is pure coconut oil and 
contains no other additive~. 

In other parts of the world coconut oil is already commonly used as a 
cooking oil. We are looking into the possibility of selling coconut oil 
in the Cook Is 1 ands, as a cooking oi.l. Your house ho 1 d has been spec i a 11 y 
selected to help us assess the quality of the product that we can produce 
here in Rarotonga. 

Over the next week, please try using the coconut oil for cooking purposes -
pan frying, deep frying, preparation of mayonnaise, in baking or in 
roasting. Use it as substitute.for your usual cooking oil. 

(~OTE: It is advisable not to mix coconut oil with other types of oil 
or fat when frying - such mixtures may have a tendency to foam 
and catch fire over an open flame. Used on its own, coconut oil 
is as safe as any other cooking oil.) 

Each time you use the coconut oil, please record in this b~oklet w~at 
type of food you prepared, ; ·dicating how you used the oil, and whether 
you found it satisfactory or not. At the end of the week, your completed 
Ql•es!ionn,aire will be collected.from you. 

T-ank yoJ for your cooperation in th1s survey. 
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HOUSEHOLD C08~ NO ......... . 

CONSUMER SUR.VEY: COOKING OIL FROM COCONUTS 

PART 1: TO BE COMPLETED BY THE CONSUMER 

l. Background information on your household: 

(a) l'ow many people are 1 iving in your house? 

(b) How many people in your house have full time paid 
employment? 

2. Record of your daily use of coconut ~il 

Each meal wh:n you use the coconut oil ,-please record on this form the 
type of food prepared and how the oil was used. Please indicate 
whether you found the coconut oil acceptable as a cooking oil for each 
different way in which you use it. There is a space on the form for 
you to note any particular comments each time you use the oil. It is 
not essential th~t comments are recorded for every meal. If there is 
insufficient space on the form for your answers, please continue on a 
~parate sheet and return with the booklet. 

DAY ONE 

\i) Type of food prepared: (Please tick) 

Meat. .... Fish ..... Eggs ..... Veget3bles. Other ..... 
If other, please specify: ............................................ 

lii) How it was prepared: (Please tick) 

Shallow frying ..... Deep frying ..... Roasting ..... Baking ..... 
Other, please specify: ............................................... 

(iii) What was your assessment of the coconut oil when used to cook 
this type of food? (Please tick) 

Very acceptable .... Acceptable .... Not quite acceptable .... 
Very unacceptable ........ . 

(iv 1 Pl ease note any addi ti ona1 comments or observa ti ans: 
...................... ·'· ........................................ . 
• • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • c 

.......................... 
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APPENDIX B 

HOUSEHOLD CODE NO: ........ . 

CONSUMER SURVEY: COOKING OIL FROM COCONUTS 

PART 2: TO BE COMPLETED BY THE INTERVIEWER 

1. How many days did the household have the coconut"oil before this 
interview took place? 

2. Approximately how much of the coconut oil provided to the household 
remained unused at the end of the survey? 

3. Did the consumer notice any flavour in the food which was due to 
the oil? (Please tick) 
No flavour..... Some flavour..... Strong flavour .... 

4. Was this flavour noticed? (Please tick) 
(i) To a similar extent in all uses ....... · ................ . 
(i;) Only in cooking some types of food ................... . 

if (ii), please indicate which types of food. 

Meat..... Fi sh..... Eggs..... Vegetables ..... 
Other ( p 1 ease specify) .......•.•...........•........ ." ... 

5. What was the consumer's reaction to this flavour? 
Very Gooc!..... Slightly Good..... Slightly Bad..... Very Bad ..... 

6. Did the consumer r.otice any strong smell to the oil, particularly 
during the actual cooking process? 

7. 

Yes..... No ..... 
If yes, was this smell Attractive........... Unattractive ........ . 

Apart from taste and smell, did the consumer notice any other special 
characterists or effects of the oil? Please tick if any of the 
following are mentioned, but do not specifically ask the consumer. 

(i) Illness ...............• (e.g. diarrhoea, stomach ache) 
If so, note details ........................................... 

(ii) Other 
If so, note details: 

8. If this product was available in ttie shops at a price of approximately 
$6.50 for a two litre bottle, would the consumer (Please tick) 

(i) Continue to buy their present oil and ignore the new product ....... . 
(ii) Mainly buy their present oil and a small amount of coconut oil? 

......................................... , 
(iii) Mainly buy coconut oil, but conti~ue to buy a small amount 

of their present coo~ing oil? ................................ . 

(iv) Stop buying their r,iormal ~coking oil and switch completely 
to coconut oi 1? 
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PART 2 (continued) 

9. What type of packaging would the consumer consider most suitab1e, 
convenient and attra"ctive for this product, if so1d as a cooking 
ail in a shop: (P1ease tick) 

A plastic bottle ........................... . 
(the Kia Grana 2 litre bottle type) 

or 
A cardboard carton ........................ . 
(the Frangimi1k type cdrton) 

lC. If the product was available in different size bottles or cartons, 
~nich of the following would the consumer most commonly buy: 
(Please tick) 

5 litres ..... 2 litres ..... 1 litre ..... SOOml ..... 250ml ..... 
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A :: B :: C :: 0 :: E :: F :: 6 :: H 

2: ANNEX F: "ICROCOllPUTER SPREADSHEET FOR FINMICIAL ANALYSIS 
3: COOK ISLAMDS COPRA PRncESSIN6 PROJECT 
4: Fl~E : COOKREV4 
5: DISK : SCALC jC82 

II 
II 

II 
II J : : K : : L : : " : : N 

6: 7: This spreadsheet •as prepare4 by J C Barrett ot the "arketing and Econo1ics Department of the Tropical Develop1ent 
a: and Research Institute, London, using Supercalc 3 software on an Apricot 1icroco1Puter. The analyis 
9: has been carried out on behalf ot the United llitio1s Industrial Oevelop1ent Organisation lUNIDO>. 

10: 
11: 
11: 
13: 
u: 
1s: 
16l 
17l 
18l 
19l 
20: 
211 
22: 
23: 
241 
251 
26: 
27: 
28l 
29: 
30: 
m 
32: 
33: 
3': 
35: 
36: 
371 
381 
391 
401 
41: 
42l 
431 
u: 
45: 
461 
47: 
48: 
49: 
so: 

DATED : 13 "ay 1987. 

"iscellaneous variables 

Exchange rate •••••••••••••• 3 IUS per 
Working days per year •••••• 250 
Contingency rate ••••••••••• 101 

Ta~le 9.1 FIXED CAPITAL COSTS 

Sterling 
Laid (purchase ot lease> ••• 1667 
Building ••••••••••••••••••• 10000 

Su,·total ••••••••• 11667 

ExPel ler .• ...•••.••. , .•..•. 3159 
A11cillary equip1Ht ........ SQO 
Diesel engiae •••••••••••••• 1089 
Initial stock of spares •••• 1700 

Sui-total ••••••••• 6748 
Copra breaker •••••••••••••• 2100 
Ancillary equip1eat ........ 200 

s~-total ... "" .. 2300 
Filter press ............... 4500 
Stock of tilter cloths ••••• 70 
Avery ffigbing scale ••••••• 500 
Office equipment ••••••••••• 500 
Tools and lat equip1e1t •••• 500 

Carriage and freight ••••••• 2200 

Installation ••••••••••••••• 1000 

Contingency allowance •••••• 1832 

TOTAL FIXED CAPITAL COSTS •• 31816 

sterling 

NZS 
5000 

30000 
35000 

9477 
2400 
3267 
5100 

20244 
6300 

600 
6900 

13500 
210 

1500 
1500 
1500 

6600 

3000 

5495 

95449 

Sll Replacement schedule tor the diesel engine: 3 years 
52: i.e. the diesel engine to be replaced in years 4 and 7. 

Cost incurred in these years: 
Oiesel engine fob IJK ........................ . 
Carriage and freight (esti1ated 151) ••••••••• 
Contingency ••...•...••..••..••..••.•..•...... 

TOTAL .... 

m 
3267 

490 
376 

4133 

Notes 
(i) 
(ii) 
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A :: B :: C :: D :: E :: F :: 6 :: H :: I :: J :: K :: L :: " :: N 
62: Ta~le 9.3 FIXED OPERATIN& COSTS 
63: 
64: 
65: 
66: 
67: 
68: 
69: 
10: 
71: 
n: 
73: 
74: 
75: 
76: 
77: 
78: 
79: 
ao: 
81: 
82: 
83: 
s': 
85: 
86: 
87: 
88: 
89: 
90: 
91: 
92: 
93: 
9,: 
95: 
96: 
97: 
98: 
99: 

100: 
101: 
102: 
103: 
104: 
105: 
106: 
107: 
!OS: 
109: 
110: 
111: 
112: 
113: 
114: 
m: 
116: 
117: 
118: 
119: 
120: 
121: 
122: 
123: 

Cal STAFF COSTS NU Ann. req. 
(aan-yearsl 

Ann. cost 
per aan-year 

"anage1ent overheads....... 15000 .2 
Fore1an.................... 9000 1.0 
Labourers. • • • • • • • • • • • • • • • • • 5000 2.0 

Sub-total ••••••••• 
Social overheads ••••••••••• 

TOT AL ANNUAL STAFF COSTS ••••••• I •••••••••••• I •• I ••••• I •••• I •••• 

(bl OTHER FIXED COSTS 

(DAILY STAFF COST •••••••••• 

Equip1ent servi~ing and 1aintenance. 
Building liintenance •••••••••••••••• 
Land rent ••••••••••••••••••••••••••• 
Insura1ce on buildiag aid equipment. 
"iscellaneous expenses •••••••••••••• 

Sub-tota 1 ••••••••••• , •••••• 

NU 
3000 
·~ooo 

10000 
22000 

2200 (101) 
24200 

1066 
900 
300 
410 
500 

3176 

TOTAL FIXED OPERATIN6 COSTS.................................... 27376 MIS per year 
110 MIS per day 

(WORKING TABLE: THROUSHPUT PARAllETERSl 

Rate of processing of capra ••••••••• 
Hours of expeller aperatio1 per day. 
Daily through?ut ot copra ••••••••••• 
Annual throughput of copra •••••••••• 
Yield of oil •••••• Per kg of copra ••• 

Per day ••••••••••• 
Per year •••••••••• 

Yield of oilcake •• Per kg of copra ••• 
Per Ny ••••••••••• 
Per year .......... 

63 kg per hour 
6 hours 

378 kg 
94500 kg 

60 I (vol/weight) 
227 litres 

56700 Ii tres 
41 I C11eight/weightl 

155 kg 
38745 kl' 

Table 9.4 THROU6HPUT-DF.PEMOEMT OPERATIN6 COSTS 

Cal kli~ MTERIAL COSTS 
Producer price 
(per tonne) MZS 

Copra............. 350 

landed Rarotonga 
(per tonne) MZS 

500 

Annual cost 
NZS 

47150 

Dai 1y cost 
MIS 
189 

(bl UTILITIES Cost per unit 
ot 1Jti Ii ty 

IJni ts used Total cost of utility 

Diesel flJel ....... 
Electricity ••••••• 

.42 NZS per litre 

.27 NZS per 1Jnit 

per kg ot copra 
.012 

.0174 
Tota 1 •••••••••••••••••••••••••••••••••••••••••••••••••••••••••• 

per year per day 
476 2 
444 2 
920 4 

(c) REPLACEllEMT WEAR PARTS Cost per part/set Replacement rate per part ........................... ......................... 
fob cit cit T copra Parts Cost 

IJK Raro Raro per per per 
Sterling Sterling NZ $ part year year 

Wor1 shaft on expeller ••••• :315 378 1134 20 5 5358 
0-rings on expeller ........ 217 260 781 20 5 3691 
Filter cloths (set of 7),,, 70 34 252 94.5 1 252 

TOTAL •••••••• I I I ••••• I ••••• I •••••••• I ••• I I I 111 ••••• I •• 9301 

TOTAL THROU6HPUT-OEPENOEMT OPERATIN6 COSTS............ 57472 NZS per year 
230 NZS per day 

iOTAL OPERATIM6 COST (FIXED PLUS THROUSHPUT-OEPEMDEMTl......... 34848 NI$ per year , 
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128: 
1291 
130: 
131: 
132: 
133: 
134: 
us: 
136: 
m: 
138: 
139: 
140: 
141: 
142: 
143: 
144: 
14Sl 
146: 
w: 
148l 
149: 
150: 
lSll 
1521 
153: 
'54: 
1ss: 
156: 
157: 
158: 
159: 
1601 
161l 
162: 
163: 
164l 
165: 
166: 
167: 
168: 
169: 
110: 
m: 
112: 
173: 
174: 
175: 
176: 
m: 
178: 
179: 
1so: 
131: 
182: 
183: 
184: 
185: 
186: 
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A :: B :: C :: D :: E :: F :: 6 :: H :: :: J :: K :: L :: " :: N 
<Vorking table tor working capital calculations> 
Allotance for: Salaries.......... 2 aontbs 

Ra11aterial...... 10 days 
Utilities......... 3 1onths 
Coconut oi I....... 10 ·jays 
Copra cake........ 10 .Jays 

Price for: Coconut oil....... 2.25 NZ$ per litre for edible use 
1.75 NZ$ per litre for soap 1anufacture 

Copra cake........ .28 NZ$ per kg 
I Litres 

Coconut oil used for edible purposes......... 39.7 22500 
Cocoftut oil used for soap................... 60.3 34200 

Table 9.2 WORKIN6 CAPITAL REQUIRE"EMTS 
NZ$ 

Fixed 011erating costs 4563 
Utilities.................. 230 
Other conslllibles.......... 1000 
Ra. uteri a 1............... 18'10 
Coconut oil in stock....... 4419 
Copra cake in stock........ 434 
TOTAL ...... I •• I I ••••• I ••••• I 12536 

Table 9.5 REVENUE PROJECTIONS 
MZ$ per 

year 
Coconut oil tor ediile cons11111tio1...... .•••• 50625 
Coconut oil tor soap 1anutacture............. 59850 

Sui-total.................. 110475 
Copra cake................................... 108'9 

TOTAL REVENUE.............. 121324 MI$ per year 
i.e. 485 NZ$ per day 

Taale 9.6 DISCOUNTED CASH FLOV ANALYSIS 

PROJECT YEAR ••••••••••••••• 2 3 4 5 6 7 8 10 

Fixed capital costs ........ ( 95449) 4133) 4133) 15000 
Working mi tat costs •••••• ( 12536> 12536 
Total 011eratin9 costs •••••• ( 84848> ( 84848) ( 84848) ( 84848) ( 84848) l 84848) ( 84848) ( 84848! ( G4d48l l 84848) 

Re11enue.................... 121324 121324 121324 121324 121324 121324 121324 121324 121324 121324 

Annual net cash tlo1 ••••••• ( 71509) 3647G 36476 32343 36476 36476 32343 36'76 36'76 64012 

Cuaulative net cash flo1 ••• ( 71509) ( 35033) 1443 33786 70262 106738 139081 175557 212033 276045 

Discount rate: 
Net present value: 

Discount rate: 
Net present value: 

181 
74245 

31 
152076 

Internal rate of return.... 49.01 

161 
B5703 

61 
175947 

141 
98868 

41 
203950 

121 
114052 

21 
236954 

10 
1i1633 

0 
276045 

Average annual revenue..... 18561 NZ$ per year, calculated by dividing the NPV for the 101 discount rate 
(at 101 interest ratel by 6.1446, the 10 year, 101 annuity factor. 
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