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Executive Summary 

This Profile is part of a series dealing with fruit and vegetable processing for small and 
medium level ventures prepared by Koko Siga (Fiji) Ltd for the FTIB.  Another Profile 
deals with fruit processing and in particular fruit drying.  This Profile focuses on the 
starchy staples, the most readily available and widely distributed raw grown.  The 
particularly emphasis is on dalo and breadfruit processing.   
 

Hawaii has a well-developed taro chip industry, based on small and medium 
sized enterprises.  Exceptionally good quality taro, banana and breadfruit 
chips are produced by many micro enterprises in Samoa.  Many of these 
enterprises are village based.  Breadfruit chips, apart from Samoa, are 

commonly produced in the Caribbean.  They are not known to be commercially produced 
in Fiji. 
 
Dalo that is suitable for making chips must have 3 important characteristics: 

• Low in oxalic acid content (low levels of itchiness or “milamila”) 
• Relatively low moisture content 
• Relatively low price. 

 
The Fiji varieties that best satisfy these characteristics are “dalo Rewa” (new yellow 
fleshed hybrids) and “dalo ni Tanna”.  The common breadfruit varieties are suitable for 
chips.  The problem with bread fruit is that supplies are seasonal and thus chips could 
only be manufactured for 3 or 4 months a year.  However, this also offers an advantage 
that during the peak of the season raw material supplies are plentiful and thus costs are 
low.    
 
The Profile presents a package of practices for small scale chip manufacture.  The 
package covers: 
 

• Safe food handling practices 
• Product preparation 
• Frying the chips 
• Handling and packaging the fried chips 
• Packaging requirements for chips 
• Key input/output parameters 
• Chipping equipment suitable for a small enterprise 

 
A small chip enterprise would primarily, if not entirely, target the local market.  
However, there could be export opportunities as the business grows and achieves the 
required quality standards.   There would also be opportunities to sell taro and breadfruit 
chips on the Internet as the Hawaii experience has shown.  
 
The start-up capital requirements for a chipping operation capable of producing 2,000 kgs 
of finished product is estimated at around $8,000.  The average annual return to the 
household over the 6-year period is around $5,500 with an Internal Rate of Return (IRR) 

Snack foods: 
taro and 
breadfruit chips 
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on the investment of 109%.  In addition the household could expect to receive a 
substantial proportion of the payment attributed to labour.  Thus the overall return to the 
household could approach $9,000 annually.  This would represent quite a reasonable 
return to a small enterprise. The enterprise could readily service a $12,000 start-up loan.   
 

Susceptibility to fruit flies and perishability are the two major constraints to 
successful breadfruit exports.  The application of minimum processing 
technology can achieve a similar result to freezing without the same high cost 

and deleterious impact.  Pouching technology has the advantage that it is inexpensive and 
can be adopted by a small enterprise.  Pouching technology is ideally suited to seasonal, 
highly perishable, products such as breadfruit and ivi nuts.  A major advantage of this 
market is already in place.  Little or no investment would be required in promotion and 
market development.  Pouched breadfruit or ivi nuts could be “piggy backed” on 
shipments of taro. 
 
A small enterprise is modelled that produces 30,000 pouches of breadfruit halves 
annually.  The main capital investment is for a vacuum sealer (approx. $10,000).  Sold at 
$1.50 per pouch ex-factory this product could expect to be highly competitive on export 
markets, to hotels and to the supermarket in the off-season.  The enterprise generates an 
overall net profit of $13,500.  Pouched ivi nuts would make an excellent complementary 
product to pouched breadfruit.   
 

There are other processing opportunities for tropical starchy staples.  The 
capital investments for most of these opportunities put them beyond the 
immediate reach of small enterprises.  However, they do present possibilities 
for which a successful small enterprise might aspire to in the future.  The 
manufacturing extruded snacks and flour are two such examples that are 

briefly presented in this Profile.   
 

Pouching 
breadfruit 

Other root crop 
and breadfruit 
processing 
opportunities. 
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Fruit and vegetable processing: root crop and breadfruit 

Introduction 

1. This Profile is part of a series dealing with fruit and vegetable processing for 
small and medium level ventures.  Another Profile deals with fruit processing and in 
particular fruit drying.  This Profile focuses on the starchy staples, the most readily 
available and widely distributed raw grown.  The particularly emphasis is on dalo and 
breadfruit processing.   
 
Fruit and vegetable products suitable for small scale processing 

2. There are only some types of food processing that are suitable for a small 
enterprise.  Low acid foods, such as dairy products and meat, are usually not suitable 
because of the special handling requirements to avoid food poisoning.  Other processing 
techniques require the use of expensive, often high technology, equipment.  Some 
examples include canned foods, hot-extruded snack-foods and ultra-heat treated products.  
These are not appropriate for a small and micro enterprise.  There are some processed 
products that can be economically produced on a small scale. 
 
3. As was the case with dried fruit, the small scale processing enterprises identified 
in this Profile meet the necessary conditions for success: 
 

• low cost capital equipment that is easily operated, maintained and repaired; 
• raw materials and packaging readily available at an economic price; 
• a good local demand for the product; and, 
• low cost infrastructure and facilities for the processing and distribution that 

meet the necessary hygiene requirements.   
 

4. Specifically, the would-be small entrepreneur wishing to invest in these small 
enterprises will need to determine:  
• Raw material supply: - When will dalo or breadfruit be available and in what 

quantities? 
• Raw material cost: - Is the dalo or breadfuit affordable?  Can a profit be made at these 

prices? 
• Capital cost of equipment:- What machinery is required?  Is it available?  What does 

it cost?  Can it be sourced second hand?  
• The quality requirements of the market:  How are these achieved at lowest cost? 
• Processing costs: - How much electricity, water and labour will be required?  What 

will it cost? 
• Competing products: - What are the competing products already available on the 

market? What is the quality, how are they packaged, what do they cost and where are 
they available? 
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• Dispatch and distribution costs: - Where will the product be sold?  Will it be sold 
directly to consumers, distributed to shops, or sold to a wholesale agent.  What are the 
dispatch and distributions costs? 

• Selling price: - What is the best price strategy?  - is it: to maximize short run profit or 
to develop and expand the market. 

  
5. Fiji based food technologists, Dr. Richard Beyer, lists the most common causes of 
failure for small scale processing ventures as (Beyer 2001, p. 21):   
  

• Inconsistent quality 
• Inconsistent supply 
• Cheaper products that are equal in quality 
• Quality expectations of the consumer do not meet the quality of the product 

 
All these are issues that would need to be addressed by the small scale root crop 
processing enterprises presented in this Profile. 
 

6. Beyer provides a rule of thumb for determining the necessary condition of price 
viability.  Estimate the retail price by multiplying the raw material costs by three and 
adding 10%.  If this figure is less than the retail price of other similar products on the 
market, then your product could be successful.  To illustrate this idea, if my raw material 
costs (including packaging) were 50c then the formula is 50 x 3 = $1.50 plus 10% giving 
a total of $1.65.  If you check the market and find that a similar product is available for 
$1.90, then my product could return a profit (2001, p. 21).  This basic price viability 
criteria appears to be met by the enterprises presented in this Profile   
 
7. However, meeting the price viability criteria is only the starting point.   If the 
necessary condition of price viability is met, then it is worthwhile continuing with 
feasibility study to determine: 
• Market volume:  Is there ‘room’ on the existing market for your product? How much 

do you need to produce on a regular basis? 
• Building costs: Do you need to build a processing area, packing shed or storage 

area? 
• The availability and cost of finance 
 
These are some of the issues addressed in this Profile. 
 
Snack foods: taro and breadfruit chips 

Fry drying 

8. Drying is perhaps one of the oldest and simplest food preservation techniques.  
The main goal in this preservation method is to remove moisture that can harbor bacterial 
and mould growth.  Edible frying oils commonly boil at temperatures well in excess of 
100°C.  Thus by frying thin slices of any root crop in oil the frying process removes the 
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moisture.  Commonly frying to the point of crispness ensures that sufficient moisture is 
removed to lower the water activity to below 0.4, which is sufficient for shelf stability.   
 
9. The root crop should be fried until crisp as this will ensure that your product will 
last long enough to reach your consumers in good quality.  Fried products are also highly 
desirable to the consumer because they taste good!  High temperature cooking results in 
the formation of Amori compounds and Strecker degredation products, both of which are 
highly desirable flavours in browned products (Beyer 2001, p.7). 
 
10. The absorption of moisture compromises the keeping quality and results in a loss 
in crispness.  The type and method of packaging is critical for the successful production 
and marketing of fried dried products.  Because these products contain little air, they are 
prone to rancidity.  Light, aging oil, high concentrations of oxygen will accelerate 
rancidity.  Thus it is important to have packaging that eliminates as much of the air, light 
and moisture as possible.  This is important to achieve even moderate storage life.  
Appropriate packaging for a small chip manufacturing enterprise is discussed in some 
detail in this Profile.   
 
International experience with taro and breadfruit chips 

11. Hawaii has a well-developed taro chip industry, based on small and medium sized 
enterprises.  Some of the better known brands include “Mother Goose”, “Maui Taro 
Chips”, “Big Island Taro Chips” and  “Route 11” taro chips.  All the brands can be 
purchased over the Internet.  An upland taro (Chinese taro, Bun Long) is grown 
specifically for chipping.  This high yielding, low moisture content variety, produces a 
distinctive chip with attractive purple streaks.  
 
12. Exceptionally good quality taro, banana and breadfruit chips are produced by 
many micro enterprises in Samoa.  Many of these enterprises are village based.  Three 
larger enterprises are also involved, at least one of which uses a “form and fill” machine.  
Xannasoma (“dalo ni Tanna”) taro is used for chips in Samoa.  Far greater success has 
been achieved here than in other Pacific island country.  In Fiji, companies like Bombay 
Sweets have had a long involvement with small scale taro and cassava chip production as 
one of their many product lines.1  Breadfruit chips, apart from Samoa, are commonly 
produced in the Caribbean (notably Barbados, Jamaica and Puerto Rico).  They are not 
known to be commercially produced in Fiji. 
 
Raw material availability and cost 

13. Dalo that is suitable for making chips must have 3 important 
characteristics: 

• Low in oxalic acid content (low levels of itchiness or “milamila”) 
• Relatively low moisture content 
• Relatively low price. 

 
                                                 
1 The Bombay Sweets Company, 43 Amy St Toorak, Suva.  Tel 3300479 

Dalo 
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The Fiji varieties that best satisfy these characteristics are “dalo Rewa” (new yellow 
fleshed hybrids) and “dalo ni Tanna”.  On Viti Levu “dalo Rewa” can be obtained for 60c 
to 80c/kg and “dalo ni Tanna” for 60c/kg.  Tausala would also be suitable for chip 
making, although its oxalic content is somewhat higher than dalo ni Tanna.  However, the 
high price of “Tausala” (between $1.15 to $1.40/kg) make it not viable for processing. 
 

14. The Samoan experience shows that most breadfruit varieties are 
suitable for chip manufacture.  The expectations are that common varieties 

such as “uto dina” and “bale kana” would be very suitable for chips.  The problem with 
bread fruit is that supplies are seasonal and thus chips could only be manufactured for 3 
or 4 months a year.  However, this also offers an advantage of low costs supplies (less 
than 20c/kg) during the peak of the season.    
 
Chipping process for a small enterprise2 

15. Safe food handling practices:  The following applies to all food 
processing operations, regardless of scale. 

• Wash hands with warm water and soup for at least 45 seconds before handling 
food.  If you have infections or cuts on your hands wear plastic or rubber gloves 
(wash gloved hands as often as bare hands). 

• Clean cutting surfaces and processing equipment with bleach and commercial 
kitchen cleaning agents. 

• Keep processing equipment sanitised, dry, and covered to prevent contamination.   
 
16. Steps in processing taro chips: 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

                                                 
2  This section draws heavily on Hollyer et.al. and Beyer 2002.   

Breadfruit 

Dalo 

Preparing the dalo 
• Wash raw corms well in cool clean water 

• All processable corms should float in water (raw taro corms have a specific gravity between 0.94 
to 0.98) 

• Peel corms  
• Soak corms for over night to reduce oxalic acid levels 

• Thinly slice corm (approx. 1.2 mm) 
• Some taro chip manufacturers let the slices soak in cool water to keep them from sticking together 

during cooking (drain as much water off as possible prior to cooking) 

Frying the chips 
• Heat oil to 260 – 320oF (125-160oC) 

• Suitable oils are sunflower, safflower, peanut, canola and soybean (sunflower more acceptable for health-
food stores.) 

• Fry chips using 1 of 2 methods 
method 1:  Place taro slices in frying basket (2 kgs batches per 20 to 25 kgs of oil capacity); immerse the chip in 
oil heated to at least 125oC for 2 minutes.  This method produces light coloured taro chips. 
method 2:  Add 2kg batches to oil heated to 160oC.  The temperature will drop when the chips are added and then 
begin to rise again.  Remove the chips when the oil temperature reaches about 150oC or when the boiling has 
subsided (it takes about 2 min.).  This method produces crispier but slightly darker chips. 

• The same oil can be used for multiple batches, until the oil colour darkens or it starts smoking and 
frothing. (Clean oil preserves the clear taro taste in the chips, so the oil should be changed as often as you 
can afford it.  The oil should be replaced – not topped up.  However, it is possible to “wash” the oil and 

use again). 
• During frying, keep the chips moving to avoid clumping. 

• Place hot chips on absorbent paper or on a drip rack to drain off excess oil. (the chips could also be spun 
lightly in a centrifuge) 
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17. Key input/output parameters:  The Hawaii taro chip experience indicate the 
following two processing parameters (Hollyer 2000 et.al. p ,2): 

• Final chip yield or weight, including absorbed oil, is 30 to 40% of the original 
weight of the corm; 

• The corm is about 74 to 77% dry weight, and the chip is about 25 to 30% oil. 
 
18. Nutrition profile of fried 
dalo chips:  Dalo chips don’t have 
a particularly favourable 
nutritional profile, as is the case 
with most fried dried products.  
This is not surprising given that 25 
to 30% of the product is oil.   
 
Breadfruit 

19. The following package of 
practices for breadfruit was 
derived from information obtained 
from Puerto Rico (Ragone 1997), 
Samoa (MAFFM Fruit Tree 

Development Project 2002 and Northern Australia (Cape Trib Fruit Farm – Recipes 
www.capetrib.com.au/recipesbchips.htm).   
 
20. Fully matured breadfruit, verging on overripe, is best suited for chip making.  
However, a problem with handling breadfruit for chip making is that it softens and 
deteriorates rapidly under ambient temperature conditions.  Breadfruit unlike other 
tropical fruit is inedible once ripening commences.  A small chipper could immerse fruit 
waiting to be processed in drums of water.  This will significantly retard the softening 

Handling and packing the fried chips 
• Remove chips that are dark or have other defects. 

• Salt and flavour the chips while they are still warm. 
• Weigh cooled chips and put them in pre-labeled bags (opaque laminated bags are the 

best for chips.  Use of cheap polyethylene will result in rapid deterioration of quality). 
• Seal bags with a heat sealer (nitrogen flushing will increase self-life.)  

Food Composition of Taro Chips 
Serving size 10 chips (approx 28 gms) 
Amount per serving 
Calories 130 (of which 50 are from the oil) 
    % daily value 
Total fat  9g 14 
Saturated fat   3g 15 
Cholesterol  ` 0mg - 
Sodium 120 mg  120mg 5 
Total carbohydrate  17g  6 
 - Dietary fiber   2g 8 
- Sugar  1g 
- Protein  2g 
Vitamin A 0%; Calcium 2%; Iron 0% 
Source: Hollyer et.al p, 2002 
-  
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process3.   A larger processor may wish to invest in a cooler to hold an inventory of 
breadfruit prior to processing.4 
 
 
 

 

 

 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 
 
 
 
Chipping equipment for a small scale enterprise 

21. The equipment for the micro-scale Samoan village chip manufacturers consists of 
a slicer  (a sharpened piece of flat iron that serves as a blade 
mounted on a piece of timber that acts as a base plate), a large wok 
for frying and a small heat sealer.   
The oil is usually heated over an 
open charcoal fire (plate). It is 
envisaged that the small Fiji 

                                                 
3 In Jamaica, it was reported that surplus breadfruit is often immersed in water to slow softening.  This is 
common practice amongst Samoan households, who wish to hold breadfruit fresh for the Sunday umu.  
Fijian exporters also soak breadfruit for several hours after harvesting.   
4 At the Atele Fruit Center in Samoa, breadfruit is held for over a week at 12 degree C with no deleterious 
impact on quality (MAFFM 2002 p, 17).   

Preparing the breadfruit 
• Peel and core the breadfruit and remove blemished portions 
• Soak for 30 minutes in salt water to reduce the starch level 

• Thinly slice corm (approx. 1.2 mm) 
 

Frying the chips 
• Heat partially hydrogenated soy oil to 165 deg C 

• Place breadfruit slices in frying basket (2 kgs batches per 20 to 25 kgs of oil capacity) 
• Fry each side for 30 to 40 seconds 

• The same oil can be used for multiple batches, until the oil colour darkens or it starts smoking. 
(Clean oil preserves the clear breadfruit taste in the chips, so the oil should be changed as often as 

you can afford it.). 
• During frying, keep the chips moving to avoid clumping. 

• Place hot chips on absorbent paper or on a drip rack to drain off excess oil.  
• Air dry the chips at 55 deg C for up to 40 minutes (in Puerto Rico this was found to reduce the 

amount of oil absorbed from 42 to 26%) 

Handling and packing the fried chips 
• Remove chips that are dark or have other defects. 

• Salt and flavour the chips while they are still warm. 
• Weigh cooled chips and put them in pre-labeled bags (opaque laminated bags are 

the best for chips.  Use of cheap polyethylene will result deterioration of quality). 
• Seal bags with a heat sealer (nitrogen flushing will increase shelf-life.)  
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chipping operation will require a little more in way of basic processing equipment.  
Mechanical slicers are advised since they allow for consistent sized slices.  The taro or 
breadfruit to be sliced is fed into the path of a rotating blade either by gravity or by 
mechanical conveying (plate).  Small manual slicers are documented in Bale et al (1990) 
and FAO (1994).  The cost of a small-scale gravity feed slicer (12 in blade) with is about 
$3,000 - an electric version costs about $6,000.  Other equipment to be purchased would 
include (with estimated new cost in parenthesis): 

• Fryer, capacity 15-20 kgs oil: gas ($3,500) or electrical ($7,000); capacity 30 kgs 
oil : gas ($5,500) or electrical ($8,000) 

• Exhaust hood with grease trough and filter ($4,500) 
• Exhaust fan ($2,000) 
• Heat sealer ($500 to $1,000) 

 
22. A more substantial chip operation would need a “form and fill” machine, to make 
the bags and to fill them automatically.  This would certainly be necessary if export 
markets were being targeted.  However, this investment (from $50,000 to $100,000, 
depending on capacity) would be outside the limits of a small or micro enterprise. 
 
23. It may be possible to secure some of this equipment second hand.  For example 
Crispy Chips are currently selling a whole chip making line: peeler, slicer, gas fired deep 
fryer, flavour tumbler and a “form and fill” machine5.   
 
Market opportunities for chips 

24. A small chip enterprise would primarily, if not entirely, target the local market.  
However, there could be export opportunities as the business grows and achieves the 
required quality standards.   There would also be opportunities to sell taro and breadfruit 
chips on the Internet as the Hawaii experience has shown.  
 

25. Beyer and Aalbersberg (2000) point to number of key quality issues 
that need to be addressed if markets are to be developed even at the micro 

local level.  They note that the quality of root crop produced in the region vary greatly.  
Some times the oil used in frying has been allowed to deteriorate to the point of rancidity.  
In other instances pretreatment of dalo has been insufficient to remove the oxalate and the 
product has an unfortunate aftertaste.  Other products have been poorly stored between 
harvesting and processing.  What is more, the accumulation of free sugar in the root crops 
has resulted in uneven frying and excessive browning.  Many of these products do not 
conform to international standards as laid down by Codex Alimentarius.  In addition, 
most have inadequate packaging and labeling.  As a result, the market image of root 
crops is not good and they are regarded as a cheaper alternative to potato snacks.  To 
compete, the market image need to be the opposite – a high quality niche product that can 
command premium prices.  This is the image that taro chips in Hawaii have been able to 

                                                 
5 Mr Khalil 
United Pacific (Fiji) Ltd. 
Makoi Industrial Subdivision 
3391640 

Quality issues 
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establish. More attention must be paid to quality, appearance, packaging and marketing 
since they must compete with similar products in which packaging, distribution and 
marketing is highly sophisticated. 
 

26. Fiji imports around 70 tonnes of potato chips annually, with a landed 
value of around $200,000 (table 1).   This can be identified as the core market 

for root crop and breadfruit chips. Thus even 10% of this market would represent a 
sizable market for a local root crop chip enterprise.   
 
Table 1: Potato chip imports 1999-2001  

 1999 2000 2001 
kg (,000) 69 78 69 
value ($,000) 163 182 216 

Source: BoS 
 
27. Particular market segments can be identified: 
 

• Higher income consumers:  This group would be willing to pay a premium for 
high quality, well presented, root crop and breadfruit chips.  In Hawaii, taro 
chips retail at least double the price of potato chips.  The “Garden Center”, a 
newly opened fresh fruit outlet in Suva, with a larger middle class clientele is 
the type of outlet well suited to marketing high quality taro chips.6 

• Airlines:  Small consumer packs of taro and breadfruit chips would make an 
ideal promotional product for Air Pacific passengers.   

• Tourists: Tourists provide a huge potential market for speciality products as 
the Hawaiian experience has shown.  Tourists visiting Fiji are often frustrated 
by the lack of conveniently and attractively packaged local products they can 
take home.  For the Japanese traveller in particular, it is a cultural necessity 
(omiyage) to bring home gifts.  Hawaii’s horticulture and floriculture 
industries have taken full advantage of omiyage.  Quality taro and breadfruit 
packaged and labelled to identify with Fiji would be ideal products for the 
tourist “carry on” market.  These products are light, faces no quarantine 
restrictions and above all captures the positive image of the visitor’s holiday.   

• A snack food for children: Perhaps the largest market for root crop and 
breadfruit chips is as a snack food for children.  Over ten million dollars worth 
of Bongos and Twisties are consumed annually, mostly by children.  To this 
has to be added the large quantity of potato chips, Chinese lollies, tamarin, 
and processed mango and papaya peel that are consumed.  If these chips 
captured 10% of the snack market, this would represent a very substantial 
based market.  To compete the chips would need to be available at a relatively 
low price.  Bongos and Twisties retail for around 60¢/50 gm packet.  Bombay 
Sweets Co retails 40 gm packets of taro chips for 50¢.   

                                                 
6 Fresh Direct – Garden City 
Lot 6-8 Carpenters Street, Raiwai, Suva.  Tel 386882; mobile 927152 

Domestic  
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• The “grog chaser” market.  Large, but unquantifiable, quantities of processed 
papaya and mango peel is consumed during kava sessions.  Taro and 
breadfruit chips could expect to take a share of this market if they were 
suitably flavoured.  Perhaps an even larger market for this type of product 
would be the “beer chaser” market. 

 

28. Small quantities of Samoan chips are exported to New Zealand and 
American Samoa.  The two main exporting companies believe these exports 

could be substantially expanded.  The initial target market would be outlets servicing 
Pacific islander communities7.  However, there is likely to be a much wider market for 
these exotic products, provided appropriate processing techniques, packaging, labeling 
and marketing were applied.  Additional marketing advantage could be obtained by 
acquiring organic certification.  Organic certification is something competing potato 
chips would find very difficult to achieve.  
 

29. All the major Hawaii taro chip brands are available on the web-site 
(see www.maildirect.com/taro; www.taquitos.net/snacks; 
www.dahawaiistore.com/taro.).   With right quality and appropriate packaging 

the internet provides a marketing option for Fijian chips, once sufficient production scale 
has been achieved to justify the additional overhead costs.  E-commerce is well suited to 
high value non-perishable products.  The use of the Internet as a mechanism for trade has 
substantially reduced marketing costs by allowing the buyers to find the sellers, rather 
than vice-versa.  This has “levelled the playing field” for smaller businesses, particularly 
those in isolated locations.  A commercial web site would be an important complement to 
organic certification.  The commercial web site would need to be hosted in the United 
States, where the vast majority of buyers would be located.  This would cost around 
$700.8  To receive credit card payments, the business would need to have a merchant 
account with a commercial bank.  The standard fee is 4% of the value of each transaction.   
 

                                                 
7 International Foods (IF) in New Zealand have expressed keen interest in this type of product and would 
be an appropriate buyer: IF is a dry produce wholesaler, specializing in the Asian and Pacific Island 
markets.  The company purchases cocoa beans from Fiji for sale to the Samoan community.    
International Foods (Paul Fearon) 
Turners and Growers Produce Complex, Mt Wellington, Auckland 
Tel (64) 9 573 1954; Fax (64) 9 573 1956 
 
8 These cost estimate is based on the following: 
 $F 
Web-site design (5 pages @ $60/page including photographs) 300 
Set-up fee 20 
Host computer rental (including secure shopping facility) 100 
Search engine registration  250 
Total 670 
 

Export 

E-commerce 
marketing 
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Packaging for chips 

30. Appropriate packaging is critical for the development of fry dried products, both 
locally and for export.  It is assumed that the initial marketing of chips will be based on 
labeled retail packs.  The minimum requirements are that the products must be clearly 
seen and must be contained in a good moisture and air barrier.  It is important that the 
packaging material is inert – not tainting or reacting to the dried product.  It is necessary 
that the container can be sealed by a simple heat sealer.   
 
31. It is probable that the chips will be packaged in plastic film made from 
polyethylene, polypropylene or cellulose. There are five types of plastic film bags for 
packaging dried fruit that could be considered: 
 

• polyethylene bags 
• cellophane bags  
• polypropylene bags 
• coated polypropylene bags 

 
The choice of a particular packaging will depend on the availability, cost and the target 
market.  The merits of each type of bag are discussed briefly below. 
 
32. Polyethylene bags are the cheapest and most common plastic film used for 
packaging in developing countries.  They are manufactured in Fiji and cost less than ½ 
cent for a small retail bag9.  Polyethylene bags are widely available in a range of 
thickness – of which around 50 micron would be the most suitable for a product such as 
dried fruit.  These bags are flexible, relatively tough, transparent and heat-sealable.  The 
downside of polyethylene film is that that it allows moisture, air and odours to pass 
through at a higher rate than other film.  Thus it is not recommended for the long storage 
of foods that are affected by air and moisture, which would certainly include chips.  They 
would be quite suitable for a micro drying enterprise making small batches of chips that 
are turned over quickly – say selling through a school canteen where the product would 
be sold within two weeks.  These bags would not be suitable for selling chips to 
supermarkets or tourist outlets where a prolonged shelf-life is necessary.  They should 
certainly not be used for products destined for export markets.  
 
33. Cellophane is a high-class packing material suitable for premium quality chips.  It 
has high visual clarity and provides an excellent moisture barrier. Cellophane film is not 
a plastic – it is made from wood pulp and is biodegradable.  This environmentally 
desirable characteristic is probably a marketing advantage for some consumers.  The 
down side of cellophane is that it is not well suited to rough handling in tropical 

                                                 
9 These polyethylene bags can be obtained from Narseys Plastics Industries Ltd at a price of $4.95/kg.  
There area approximately bags(1,400 75mm x 100 mm)  in a kilo.  Thus the cost per bag is .35 cents.  The 
minimum purchase requirement is 5kgs. 
Narseys Plastics Industries. Lot 24 Kaua Rd. Laucala Beach Estate Tel 391 688; Fax 395 125; e-mail 
narseyplastics@is.com.fj.   
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conditions.  Also, it cannot be sealed by a basic heat sealer unless it is combined with a 
polyethylene strip for sealing.  Thus a dried fruit enterprise using cellophane bags may 
have to make a substantially larger investment in sealing equipment.   
 
34. Cellophane bags are not manufactured in Fiji.  The New Zealand wholesale price 
for flat cellophane bags (125mm x 175 mm) is around 7 to 9¢ per bag depending on the 
volume purchased 10:  
 
35. Polypropylene bags are available in plain or coated form.  Plain polypropylene 
bags are manufactured in Fiji, while coated polypropylene bags are not.  Polypropylene is 
heat sealable and offers good visual clarity and a far better moisture and odour barrier 
than polyethylene.  They are widely used by snack food manufacturers in Fiji and have 
been found to be satisfactory for up to about an 8 to 10 week shelf life.  The cost of a 
small polypropylene bag is around 1½ cents, which although quite cheap is considerably 
more than the equivalent sized polyethylene bag11.  To this would have to be added the 
cost of stick on printed label – about 5 cents each.12.  These bags are seen as quite 
appropriate for a small chipping enterprise targeting the local market.  However, 
polypropylene probably does not offer sufficient shelf life and quality for export markets.  
An enterprise targeting exports would need to use bags made from materials such as 
cellophane or coated polypropylene.   
 
36. Coated polypropylene is regarded in the trade as the plastic equivalent of 
cellophane, although it is not biodegradable.  Coated polypropylene provides the visual 
clarity of cellophane and is an excellent moisture barrier.  It is generally regarded as 
better suited to tropical conditions than cellophane, with the distinct advantage of being 
easily sealed by a simple heat sealer.  Additional foil lining to protect the product from 
exposure to light will be necessary for chips targeting export markets, either directly or 
via the Internet.  The wholesale price in New Zealand for a standard 250gm (125mm x 
175 mm) coated polypropylene bag is 5 to 7 c depending on volume13.  Minimum order 
requirements make it difficult for a small enterprise to obtain economic access to bags 
that have to be imported.  However this may change in the near future with the 
anticipated manufacture of these bags by Narsey’s Plastics.  A larger enterprise targeting 
export markets on any scale will need to invest in a form fill machine which will make its 
own bags from packaging material purchased in bulk. 

                                                 
10 Chequer Packaging Ltd. 
PO Box 129 Greenmount Auckland, New Zealand 
Tel 09 274 8835; fax 09 274 0746; email bholtom@chequer.co.nz 
Contact: Bret Holtom 
 
11 The Narseys Plastics sell 75mm x 100mm polyethylene bags for $15/1000.  The usual minimal order is 
10,000.  However, this can be reduced to 5,000 for a start-up enterprise.  
12 Narsey Plastics quotes the cost of a full 4 colour printed label at $50/1,000, with a minimum order of 
10,000. 
13 B&G Distributors Ltd. 
P.O.  Box 58 801, Greenmount Auckland 
Tel: 09 274 0579; fax 09 274 0449; email equiries@b/gdistributors.co.nz 
Contact:  Brian Shore (Director). 
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Modelling a taro chip micro enterprise 

37. It is assumed that micro enterprise is operated by a household, supplying most if 
not all the labour requirements.  The enterprise modeled in table 2, produces 1,000kgs of 
taro chips in year 1, increasing to 2,000 kgs in subsequent years.  A taro to chip ratio of 
3:1 is assumed, of which 25% of the final product is oil.  Thus 4 kgs of taro are required 
to produce a kg of chips.  Thus in the first year, 4 tonnes of taro will be required 
increasing to 8 tonnes in subsequent years.   The raw material for the chips is dalo Rewa, 
purchased for 80c/kg delivered to the factory.   
 
38. The chips are sold in 40gm lots packed in polypropylene bags, which are sold at a 
wholesale price of 40¢/packet.  In the first year 25,000 packets of chips are sold for a 
value of $10,000.  In subsequent years 50,000 packets are sold for a value of $20,500. 
 
39. The basic capital equipment required will be mechanical hand slicer and a cooker.  
The cost of these driers is about $6,500 (if purchased new).  The enterprise would also 
need to purchase some additional miscellaneous items such as a washing tub, a cutting 
table, an electronic scale, heat sealer, slicing knives and processing clothing for workers.  
These items are estimated to cost a further $1,000.  Investment in artwork and colour 
separation will also be required for a stick-on label.  The total start-up equipment cost is 
estimated to be around $8,000.   
 
40. The small chipping enterprise will require a suitable processing space.  This might 
be attached, at least initially, to the household’s home.  In this case some expenditure 
would likely be required to upgrade this space to make it suitable for a small scale 
processing operation.  The enterprise model assumes that $1,000 is spent annually on 
renting or upgrading a processing space. 
 
Table 2: Cash flow projections for a micro taro chipping enterprise 

Year  1 2 3 4 5 6 
Taro purchased (kgs) 8,000 16,000  16,000  16,000 16,000  16,000 
taro chips produced (kgs) 2,000 4,000 4,000 4,000  4,000    4,000 
Revenue       
packets of chips (40gm) 50,000 100,000 100,000 100,000 100,000 100,000 
total revenue @40c/pkt 20,000  40,000  40,000   40,000      40,000   40,000 
Costs       
Capital items       
slicer and cooker  6,500      
other equipment (scale, heat sealer, table etc.)  1,500      
Artwork colour separation for labels 500      
Sub-total  8,500      
Operating cost       
Taro purchased (@ 80c/kg ) 6,400 12,800 12,800   12,800      12,800   12,800 
Soya oil (1st year 15 litres changed once a week  @ $1.80/ltr 

and 20 ltres thereafter) 1,080 1,440 1,440 1,440 1,440 1,440 
Rent (@$1,000/month) 1,000 1,000 1,000 1,000 1,000 1,000 
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Telecommunications ($30/month) 360 360 360 360 360 360 
Utilities (gas, electricity, water @ $200/month 

first year,$300/month thereafter) 2,400 3,600 3,600 3,600 3,600 3,600 
Packaging (polypropylene bags @1.5c each, stick on label 
@5c each; carton $4-each 300pks/carton) 3,917 7,833 7,833 7,833 7,833 7,833 
Labour (year 1 250 person day @ $12/day; year 2 onwards 
350 person days) 3,000 4,200 4,200 4,200 4,200 4,200 
Marketing cost (delivery to sellers @ $10/week and $15 
thereafter) 500 750 750 750 750 750 
Sub-total  18,657 31,983 31,983 31,983 31,983 31,983 
Total cost 27,157 31,983 31,983 31,983 31,983 31,983 
Cash flow (7,157) 8,017 8,017 8,017 8,017 8,017 
Average annual cash flow  5,488 

 

     
IRR 109%      
 
41. In the first year, there is a significant negative cash flow of about $7,000, due to 
the purchase of capital items and the lower level of output.  From year two onwards a 
positive annual cash flow of around $8,000 is generated.  The average annual return to 
the household over the 6-year period is around $5,500, with an internal rate of return on 
the investment of 109%.  In addition, the household could expect to receive a substantial 
proportion of the payment attributed to labour.  Thus, the overall return to the household 
could approach $9,000 annually.  This would represent quite a reasonable return to a 
micro enterprise. 
 
42. The estimated operating costs for producing a 40gm packet of dalo chips can be 
summarized as follows: 
 1st year  

(50,000 pkts.) ¢/pkt. 
2nd year onwards  
(75,000 pkts) ¢/pkt. 

Taro purchase 12.8 12.8 
Oil 2.1 1.4 
Rent 2.0 1.0 
Utilities 4.8 3.6 
Telecommunications 1.0 0.5 
Packaging 7.9 7.9 
Labour 6.0 4.2 
Marketing costs 1.0 0.7 
Total operating costs 37.6¢/pkt 32.1¢/pkt 
Gross margin per packet 2.4¢/pkt 7.9¢/pkt 
 
Taro purchases, packaging, labour represent the largest operating cost elements.  For a 
micro enterprise, it could be expected that most, if not all, of the labour will be supplied 
by the household of the proprietor.  Thus most of the “wage” costs could be considered as 
income.  The first year, total operating costs are estimated at 37.6¢/packet, giving a gross 
margin per packet of only 2.4¢.  Thus, the enterprise barely covers it operating cost.  The 
situation improves from year 2 onwards, with more efficient utilization of labour, utilities 
and marketing effort.  The operating costs per packet fall to about 32.1¢ and the gross 
margin increases to around 7.9¢/packet.   
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43. The start-up capital requirement are estimated at $12,000 (equipment, 
stocks of packaging materials, purchase of taro etc.)  Two interest rates are 

applied: 8%(the subsidized rate for indigenous Fijians) and 13.5% (the current FDB rate 
for commercial loans).  It is assumed that loan repayment commence in year 2.  Table 3 
shows cash flow projections after debt servicing if these funds are repaid over 5 years.  
The enterprise could service this loan with little difficulty.   
 
Table 3:  Cash flow projections for a micro taro chip manufacturing enterprise after debt 

servicing 

Year 1 2 3 4 5 6 

Cash flow before debt servicing -7157 8,017 8,017 8,017 8,017 8,017 

Repayment on $2,000 loan @ 8%  3,245 3,245 3,245 3,245 3,245 

Cash flow after debt servicing -7157 4,772 4,772 4,772 4,772 4,772 

Repayment on $2,000 loan @ 13.5%  3920 3920 3920 3920 3920 

Cash flow after debt servicing -7157 4,097 4,097 4,097 4,097 4,097 

 
44. The pricing assumptions could be considered conservative, particularly 
for a premium quality natural product with attractive labelling.  Thus a higher 

wholesale price, of say 50¢ per packet, is conceivable considering the prices received taro 
chips in Hawaii.  However, on the price sensitive local market it might be necessary to 
lower prices to develop the market.  The consequences of lowering the price to 35¢ and 
30¢ per packet are examined in table 4.  The enterprise is barely viable at a price of 35¢ 
per packet and operates at a sustained loss at a price of 30¢/packet.  Thus it would only 
be possible to lower wholesale prices if there was a substantial increase in output that 
allowed for more efficient utilization of the processing facility and labour.    
 
Pouching breadfruit 

Minimal processing 

45. Food technologists have long recognized that the storage life of many products 
can be significantly increased by removing surface bacteria.  This can be achieved by 
immersion in very hot water for varying periods of time.  The problem then arises that 
recontamination must be prevented.  The product would normally require immediate 
aseptic packaging.  This is expensive since aseptic packaging requires a sterile handling 
area, which must be equipped with automatic, or semi automatic handling equipment.  
This would not be feasible for a small or micro enterprise trying to handle a product such 
as breadfruit, ivi and taro. 
 
46. Dr Richard Beyer14, former Director if USP’s Institute of Applied Sciences (USP-
IAS), has developed a variation on this theme in which peeled and some times chopped 
products are vacuum pouched in plastic bags.  The whole bag is then immersed in boiling 
water for a sufficient time to destroy the vegetative cells of surface bacteria.  This product 

                                                 
14 Tel 3370709 
email: beyer@connect.com.fj 

Debt servicing 

Risk analysis  
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is not sterile since the 1-2 minutes of water immersion in which the temperature may only 
reach 90-95 deg C is not sufficient to destroy the heat resistant spores of organisms such 
as Bacillus or Clostridium spp.  Nevertheless, such a treatment is sufficient to shock 
spores into germinating into vegetative cells.  These organisms can then be destroyed the 
following day by re-immersion in the boiling water bath.  As an extra precaution, the 
product is again heat treated on a third day for the removal of any remaining organisms or 
their spores. 

 

47. This approach has been successfully applied to pineapples (whole and halved), ivi 
nut (whole kernel), breadfruit (halved and quartered) and to immature ginger rhizomes.  
A shelf life in excess of six months can be achieved, with product having essentially the 
same characteristics as the fresh product.   

 

Application to breadfruit and ivi nuts  

48. Susceptibility to fruit flies and perishability are the two major constraints to 
successful breadfruit exports.  Freezing has at times been used as a means of overcoming 
these problems.  However, breadfruit does not freeze well and there is significant tissue 
deterioration on subsequent thawing.  Also, the cost of freezing and its subsequent 
handling are high.  The application of minimum processing technology can achieve a 
similar result without having to resort to the deleterious impact and cost of freezing. 

 

49. Pouching technology has the advantage that it is very inexpensive to initiate and 
can be adopted by a small enterprise.  The process can be run with just a plastic bag 
sealer - although it is more efficient with a vacuum sealer.  Preprinted bags can be used.  
After packaging, the product can be heat treated in a boiling water bath, which can be 
fired using solid fuel. This process has been run on a trial basis by USP-IAS in rural 
villages in Tailevu for breadfruit and ivi nuts.  Trial samples which were sent to 
Australia, New Zealand and the United States, generated considerable interest amongst 
suppliers to Pacific island communities.   

 
50.  Pouching technology is ideally suited to seasonal, highly perishable, products 
such as breadfruit and ivi nuts.  This technology opens up the prospect of Pacific 
islanders in these countries being able to import essentially fresh traditional products such 
as breadfruit and Tahitian chestnut (ivi) with no quarantine difficulties15.  They could 
then proceed to prepare it their own traditional way.  A major advantage of this market is 
that consumers are already in place that know the product.  Little or no investment would 
be required in promotion and market development.  Pouched breadfruit or ivi nuts could 

                                                 
15  USDA regulations however still create problems.  Under Federal Regulation Sec. 319.56-2b specifies 
that ivi (chestnut) from Fiji must be treated either by 1) fumigation with methyl bromide (under specific 
conditions; or 2) by freezing.  These regulations predate the development of the pouching technology – 
although they still have to be amended before the trade can commence. 
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be “piggy backed” on shipments of taro, in the same way that dried cocoa beans are 
exported to the Samoan community in New Zealand, Australia and the United States. 
 
The market for pouched breadfruit and ivi products 

51. The market for pouched ivi nuts is analysed in detail in another Profile Series: 
‘Small and Medium Level Ventures: Non-Timber Forest Projects’.  Thus the market 
analysis here is largely confined to breadfruit.  
 

52. Breadfruit is a popular supplementary staple that is available for 
around 3 to 4 months a year.  The buyers would be consumers who want 
convenience and those who wish to consume breadfruit out of season.  Sales 

would probably be largely through the supermarkets that handle fresh local produce.   
The “big 5” supermarkets, operate 62 supermarkets throughout the country, all of which 
handle local produce.16   
 

53. Breadfruit consumption by the hotels is currently quite limited.  For 
example the Fijian Hotel purchased 200 kgs of bread fruit in August and 

September 2002 (Fiji Agtrade Hotel Market Survey 2002).  This compares with 5 tonnes 
of peeled cassava and 3.2 tonnes of dalo purchased over the same period.  There would 
seem to considerable scope for breadfruit to be included in hotel cuisine.  Breadfruit 
offers the “adventurous” tourist a touch of the exotic and the romance of the South Seas 
as created by the “Mutiny on the Bounty”.  However, the product has to be available year 
round in a form that is convenient to use by hotel chefs.  Pouched breadfruit provides 
this. 
 

54. Breadfruit is a very popular staple amongst Pacific islanders.  It is also 
popular amongst the Indo-Fijian community.  Quarantine restrictions mean 

that some 30,000 Samoans living in New Zealand, plus the other Pacific islanders, have 
been deprived of fresh breadfruit.  Some of this demand is being met by high temperature 
forced air (HTFA) treated breadfruit air freighted from Nadi.   This product has been 
wholesaling for as much as $NZ5.95/fruit (South Pacific Trade Commission).  It should 
be recognised that such prices could not be maintained once a reasonable supply was 
established.  It is recommended for planning purposes that wholesale prices half this 
amount be assumed. 
 

55. It has been suggested that a total potential breadfruit market of 10% of the New 
Zealand taro market might be a reasonable guideline (Grandison 2002).  Pouched 
breadfruit could expect to take a reasonable share of that market on account of its lower 
cost (it can be sea freighted compared with HTFA treated fruit) and the convenience it 
offers to consumers.  Similar sized markets could be expected in Australia and the United 
States, where large Pacific Island communities exist. 
 
                                                 
16 RB Patel 6 stores; Morris Hedstrom (15 stores); Food 4 Less (16 stores); Rajendra Prasads (13 stores); 
CP Patels (12 stores).  
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Modelling a small breadfruit pouching enterprise 

56. This enterprise produces 30,000 pouches of breadfruit halves annually.  Thus 
15,000 sound breadfruit would be required.  However, it would be necessary to purchase 
around 17,000 breadfruit with a reject rate of some 10% assumed.  The main capital 
investment is for a vacuum sealer (approx. $10,000).  A large water bath will be required 
to hold the breadfruit prior to treatment.  A hot water treatment bath is also required for 
blanching the vacuum sealed nuts.  The enterprise would require an area to receive and 
prepare the breadfruit for pouching.  A hygienic area would also be required for the 
vacuum sealing and blanching operations and for storing the finished product.  It is 
assumed that $5,000 is spent on modification of a packing shed, which is rented for 
$8,000/year (50% of this cost is attributed to other enterprises such as pouching of ivi 
nuts or taro).  The cost of producing pouched breadfruit is estimated in table 4. 
 
Table 4:  Cost estimates for minimally processed breadfruit (30,000 pouches of halves) 

  cost cost/kg cost/pouch 

Raw material    

17,000 breadfruit (20.4 tonnes@ 1.2kg per fruit) @ 40c/kg delivered 8,160 0.45 0.27 

Labour costs    
Sorting and placing in cool water holding  (1 person processing 1,000 
breadfruit per day @$15/day) 255 0.01 0.01 

Halving sealing and packing (1 person packets 800 pkts in a day) 563 0.03 0.02 
Supervisor (1 worker for 25 days - supervisor assists with vacuum sealing 
operation) @$25/day 500 0.03 0.02 

Total labour cost 1,318 0.07 0.04 

Materials    

vacuum bags and labels (@ 30c/bag) 9,000 0.50 0.30 

carton (@ $1.80/carton, packing 30 units/carton)  1800 0.10 0.06 

Total materials cost 10,800 0.60 0.36 

Other costs    
Depreciation of vaccum sealer and other equipment ($20,000 depreciated over 4 
years) - 50% shared with ivi 2,500 0.14 0.08 

Utilities - electricity(@ $600/year) 600 0.03 0.02 

Rent (@ $4,000 - 50% of rent shared with other enterprises) 4,000 0.22 0.13 

Total other costs 7,100 0.39 0.24 

Total ex-factory cost $27,378 1.52 0.91 

plus 15% contingency allowance $31,484 1.75 1.05 
 
57. It is estimated that 30,000 pouches of breadfruit halves could be produced for 
around $31,500, allowing for a 15% cost contingency.  This yields an ex-factory cost of 
$1.75 per kg or $1.05 per pouch.  Sold at $1.50 per pouch ex-factory, this product could 
expect to be highly competitive on export markets, to hotels and to the supermarket in the 
off-season.  Pouched breadfruit could be piggy backed with sea freight taro exports, 
which would be to the same island community market.  An ex-factory price of $1.50 per 
pouch, generates an overall net profit of $13,500. 
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58. Pouched ivi nuts would make an excellent complementary product to pouched 
breadfruit.  USP/IAS trials have shown that the minimal processing pouching technology 
is well suited to ivi nuts.  Ivi is common throughout Polynesia and is widely consumed in 
these countries.  Polynesians make up the bulk of Pacific islanders living in New 
Zealand, Australia, and the United States. The Pacific islander community in New 
Zealand alone numbers around 165,000 (New Zealand Official Year Book).  Thus, there 
is a ready market available for the Tahitian chestnut.  However, exports are currently 
insignificant.  This can be explained by two factors that have nothing to do with the 
demand for the product.  If ivi could be air freighted without removing the fruit, the seed 
would reach the market in fresh condition.  However this is not possible for quarantine 
reasons – ivi fruit is a major fruit fly host.  Once the seed is removed from the fruit it is 
highly perishable, even if cooked.  Some frozen product is exported - but blast freezing is 
required to achieve good quality results.  The application of minimal processing 
technology has changed this situation and potentially opens up large new markets.   
 
59. The capital investment for breadfruit would be sufficient to handle a similar 
throughput of ivi, which would contribute to the overall profit to the enterprise (table 5) 
Table 5:  Estimated returns from manufacturing minimally processed packed ivi (30,000 

pouches)* 

 ($) $/kernel 
$/packet 

(6 kernels) 

Revenue (@ $2/pouch ex-factory) $60,000 .333 2.00 

Costs    

Raw material     

Ivi (unpelled) 19.5 tonnes @ $200/tonne delivered to factory 3,900 0.022 0.130 

Labour costs     
Sorting and removing kernel and placing in SO2 (1 person processing 400 
useable kernel @$15/day) 4,500 0.025 0.150 

Sealing and packing (1 person packets 800 pkts in a day) 563 0.031 0.188 
Supervisor (1 worker for 30 days - supervisor assists with vacuum sealing 
operation) 750 0.004 0.025 

Total labour cost 5,813 0.060 0.363 

Materials     

vacuum bags and labels (@ 30c/bag) 9,000 0.050 0.300 

carton (@ $1.80/carton, packing 60 units/carton)  900 0.005 0.030 

SO2 100 0.001 0.003 

Total materials cost 10,000 0.056 0.333 

Other costs     
Depreciation of vacuum sealer and other equipment ($12,000 depreciated 
over 4 years) 3,000 0.017 0.100 

Utilities - electricity(@ $600/year) 600 0.003 0.020 

Rent (@ $4,000 - 50% of rent shared with other enterprises) 4,000 0.022 0.133 

Total other costs  7,600 0.042 0.253 

Total ex-factory cost  $27,312       0.18        1.08 

plus 15% contingency allowance  $31,409     0.21        1.24 

Net profit  $28,591 .123 0.76 
*Source:  FTIB Profile Small and Micro Level Ventures: Non-timber forest product enterprises 
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Other root crop and breadfruit processing opportunities. 

60. There are other processing opportunities for tropical starchy staples.  The capital 
investments for most of these opportunities put them beyond the immediate reach of 
small enterprises.  However, they do present possibilities for which a successful small 
enterprise might aspire to in the future.  The manufacturing extruded snacks and flour are 
two such examples that are presented briefly here.   
 
Extruded snacks17: 

61. Extruded or puffed snack foods are a recent innovation and offer substantial 
market prospects.  According to Beyer and Aalbersberg (2002) root crops and breadfruit 
blend well with wheat starch.  When extruded into hot fat, the snacks have excellent bite 
characteristics and carry flavours extremely well.  ‘Pringle’TM type products are possible 
using this technique.  Even more exciting is the prospect of high-temperature/high-
pressure extrusion which is the basis of brand name products such as Bongo, Windows, 
Twisties and Burger RingsTM range of products.  These products are not fried but 
extruded through a die at high temperature and pressure18.  Breadfruit is sufficiently 
bland in flavour to act as a carrier for popular flavours that are used throughout the snack 
food industry.  Beyer and Aalbersberg (2002) estimate the market for these products at 
$AUD40 million in Australia alone.   
 
62. The major drawback is that the technology is expensive and usually beyond the 
financial resources of most Pacific Island entrepreneurs.  With such an investment, the 
throughput rates must be very high in order to reduce the fixed cost element of the 
operation.  The market is extremely competitive and the products are advertising and 
price sensitive.  However, breadfruit products may have considerable exotic marketing 
appeal.  They also have significant nutritional benefits to offer.  The most promising 
entry point into this product range is to produce the raw material – in this case granulated 
or dried breadfruit flour.  The advantage is that breadfruit is being incorporated into the 
already acceptable, successful products.  Breadfruit might offer sufficient volume at low 
price to make it an attractive raw material for snack food processor.   
 
Breadfruit and cassava flour 

63. The conversion of breadfruit or cassava into a stable form of flour provides a 
solution to storage stability problems.  The commercial utilization of breadfruit and 

                                                 
17 This discussion draws heavily on Beyer and Aalbersberg (2002). 
18 Starch from any source has the potential to produce acceptable products when extruded.  Granulated raw 
material is passed through a fine aperture in a heated die.  As the pressure and temperature of the starch 
increases the granules realign in a process similar to gelatinisation.  As the matrix passes through the die, 
the pressure suddenly drops and residual water in the matrix boils.  The product is puffed out and the 
gelatinised starch holds the structure in the familiar honeycomb structure which is characteristic of 
extruded, puffed snack foods (Beyer and Aalbersberg 2002.) 
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cassava flour depends on the requirements of food products based on flour and the 
isolation of suitable components, especially starch.  Extruded snacks are one such end 
product.  In Puerto Rico, there is experience in the commercial drying of breadfruit and in 
the making of breadfruit flour, granules and starch (see Ragone 1997, pp 28-29). 
 
64. USP’s Alafua Food Processing Facility undertook considerable research in the 
early 1980s on making breadfruit flour (Wooten and Tumaalii, 1984).  With the advances 
in food technology since that time, it would be appropriate for this work to be revisited.  
Flour was manufactured for 7 breadfruit varieties at various stages of maturity.  Wooten 
and Tumaalii describes the process applied: 
 

The breadfruit were processed immediately after harvest as follows: The 
fruits were hand peeled, decored and the pulp cut lengthwise into eight equal 
parts prior to soaking for 30 minutes in a sodium metabisulphite solution to 
prevent enzymic browning.  The parts are then cut into chips of 5mm 
thickness.  The chips are then dried on stainless steel trays in an air drier at 
40 deg C to a moisture content of approx. 10%.  The dried product was 
milled into a coarse flour in a hammer mill and then through a 1 mm sieve to 
give a finished breadfruit flour. 
 

65. Table 4 presents the analysis of the flour obtained by Wooten and Tumaalii for 
the seven varieties.  Worthwhile levels of iron and calcium and phosphorous were found 
in the flour.  All the breadfruit flours had low crude fat levels, which meant the flour 
could be stored for an extended period without going rancid19.  Furthermore, unsaturated 
fatty acids made up a high percentage of the total fatty acid, which is an attraction from a 
nutritional viewpoint.   
 
66. In 2001, 3,700 tonnes of flour were imported in Fiji at a value of $2.1 million 
(BoS).  To this has to be added the some 45,000 tonnes of flour and sharps that are milled 
locally.  If even only 2 percent of this amount could be replaced by breadfruit and 
cassava flour it would represent a very substantial market.  It is encouraging to note that 
Beyer and Aalbersberg (2002) reported that 5% breadfruit flour has already been 
incorporated into noodles20.  From a nutritional view point, there may be substantial 
specialty market for breadfruit flour on account of its high protein and zero gluten 
content.  Organic certification would be an additional marketing bonus.  The key to 
commercially producing breadfruit flour will be having sufficient volume of fruit 
available at low cost.  The cost of imported flour is around 57c/kg.  Growing breadfruit 
for flour may be a worthwhile venture for surplus fruit from an orchard targeting the 
fresh export market. 
 

                                                 
19 Rancidity was not apparent in any of the flours after 6 months stored at 5deg C. 
20 Nestles (Fiji) put 5% dried breadfruit (pounded into flour) into a batch of noodles (per. com. Richard 
Beyer).  Itwas impossible the presence of the breadfruit.  Thus for Nestles, the decision to use breadfruit 
will be based on price, unless it was marketing additional nutritional advantages.  
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Assistance and incentives available for processing enterprises 

67. There are a number of assistance and incentive programmes available that could 
be of value to the processing ventures described above.  These are facilitated through the 
FTIB: 
 

• Export promotion incentives (EPIC) 
• Fiji/New Zealand Export Enhancement Fund 
• New Zealand Business Training Fund 
• Export Finance Facility  
• Pacific Islands Investment & Development Scheme 
• Centre for Development of Enterprises (CDE) 
• South Pacific Project Facility 
• Forum Secretariat Assistance Schemes 
• ACP-EU Business Assistance Scheme (EBAS) 

 
These schemes are discussed briefly below.  For further information contact: 
 
  The Chief Executive 
  Fiji Islands Trade and Investment Bureau 
  PO Box 2303 
  Government Buildings, Suva 
  Tel (679) 315 988; Fax (679) 301 783; e-mail ftibinfo@ftib.org.fj 
  http://www.ftib.org.fj 
 
Export promotion incentive (EPIC) 

68. This incentive is available to local companies that manufacture and export Fiji-
made products, provided they meet at least a 30% local value added criteria.  All the 
processing enterprises described in this profile exceed 100% value added.  Under this 
incentive, the company is granted 150% tax rebate on approved expenditure that are 
incurred towards the promotion of any local product.  Promotion will be critical for the 
success of these enterprises.  The importance of a web-site in the marketing of these 
niche products has been highlighted.  It would seem that the cost of developing a web-site 
would be a legitimate claim under the EPIC. 
 
Fiji/New Zealand Export Enhancement Fund 

69. Funding under this scheme can be provided to support the cost of improving 
packaging, conducting feasibility studies and consultancies.  Having attractive packaging 
that ensure long shelf life and is economic will be critical for the success of these 
enterprises.  Thus obtaining expert advice and technical assistance in this area could be 
very useful.  This funding is provided for individual activities on a reimbursement basis 
up to a maximum of $10,000 (or up to 50% of the cost, which ever is less).   
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Pacific Islands Investment & Development Scheme (PIIDS) 

70. This assistance is relevant in situations where the enterprise has a New Zealand 
joint venture partner.  PIIDS provides grants for: 
 

• Feasibility Studies 
• Equity Grants (for the Fiji partner) 
• Training Needs Analysis 
• Training Programmes 

 
Centre for Development of Enterprises (CDE) 

71. The objective of this ACP/EU institution is to ensure the development of ACP 
enterprises and private sector organisations.  Support is given for the creation, expansion, 
diversification and restructuring of enterprises with a perspective of profitability and 
development impact.  A wide range of interventions are admissible under CDE.  For 
example, a Vanuatu spice company was supported in obtaining European organic 
certification for two years.  A dried fruit processing company in Fiji may be able to 
obtain the same assistance.  The maximum contribution to a project is €100,000 (approx 
$210,000) in a year.  The accumulated contribution for successive interventions cannot 
exceed 20% of the total assets of the enterprise. 
 
South Pacific Project Facility (SPPF) 

72. Entrepreneurs can use SPPF technical services to promote project ideas as 
bankable business plans.  Most of the enterprises presented in this Profile are probably 
too small to avail themselves of this facility.  However, should an investor be interested 
in developing a breadfruit flour venture then the services of the SPPF could be very 
useful. 
 
Forum Secretariat Assistance Schemes 

73. The Forum Secretariat operates a number of schemes that provide direct 
assistance to enterprises.  These are tailored to the needs of small enterprises. 
 
Marketing Support Fund:  Funds are provided to potential and/or new exporters to 
undertake market research, to participate in promotional events overseas and produce 
marketing promotional materials.  These small amounts of funding (around $2,000 to 
$3,000) could be very useful for our prospective processing ventures in establishing 
markets.  For example the promoter of a significant chip enterprise would find to very 
useful to visit Hawaii and to see the exact requirements of the market.   
 
Fellowship Attachments:  This programme provides funds for short-term practical 
training in countries of the region.   
 
Short Term Advisory Services: (STAS):  STAS is designed to provide short-term 
technical advisory inputs for short periods.  All these processing enterprises require 
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technical food science inputs.  The technical inputs were provided the USP’s Institute of 
Applied Sciences.   
 
Forum Island Countries Industrial Development Training Project (FICIDTP):  The 
purpose of Project is to provide assistance to manufacturing and processing enterprises 
which have potential for export.  Thus the type of enterprise presented in this Profile are 
the specific target of the Project.  FICIDTP provides short term experts for up to six 
weeks to provide hands-on advisory services and training assistance to industries in all 
relevant areas of manufacturing and processing operations.   
 
ACP-EU Business Assistance Scheme (EBAS) 

74. EBAS is designed to provide, in the form of a grant, 50% of the cost of 
accessing business development services.  The applicant needs to be able to finance full 
project cost, before being reimbursed and must pay not less than 1/3 of the total project 
costs.  Eligible projects under EBAS are consulting assignments and related activities and 
include interventions aimed at reinforcing quality and acquiring internationally 
recognised quality certification, accessing new markets, optimising production, designing 
and marketing new products, improving management, training and integration of 
technology.  A positive feature of the scheme is the flexibility of the applicant to select 
their preferred consultant.  EBAS is intended to be a quick response scheme, with 
applicants promised a response within two weeks, provided the application is complete 
and claims for payment processed within one week. 
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