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REPORT ON BIOFUEL DEMAND OUTSIDE HOST ISLANDS

1.0 INTRODUCTION

With the three previous reports that have been produced for the “Assessment of Biofuel Market Potential” in Fiji, a number of important observations have been noted. Foremost it is apparent that there is clearly a lack of “political will” in the adoption of biofuels in Fiji. This has been noted at both community and national level where there is a general nervousness in embracing the fuel. In recalling the earlier MOU between the UNDP and the Fiji Government following the Mauritius Conference in 2005, the intention was basically to “Establish a Resilience Building Programme” to address issues that have contributed to the growing vulnerability of the Fiji Economy. With the MOU both parties agreed to work together to establish the ethanol industry in Fiji (Binger et al, 2005). Unfortunately, after ten years there has been very little to no progress.

[bookmark: _GoBack]The national authority responsible for setting standards had ushered in the biofuel standards in 2007. However, it had left it to the discretion of each user / trader / manufacturer on the application of these standards. As a result, the status quo has prevailed and that is; no blending. In 2011 and 2012 the Department of Energy (DoE) had intense discussions with the Fiji Sugar Corporation (FSC) with respect to its intention to move on with the production of ethanol.  As part of these discussions the FSC had wanted a specific market for its ethanol and the intention was to make it mandatory for its use in Fiji, unfortunately the Trade Standards Committee and the Ministry of Commerce and Trade were unable to move fast enough to mandate its use in Fiji. As a result, it will have to take another movement in the world market price or economic crisis before the agenda is put before the authorities again.

Globally a number of countries have seen to have made the important decision and above all forge ahead in producing its own fuel. Brazil for one has been noted to have made tremendous in roads in the manufacture of ethanol and on the same token ventured into the production of cars (flexi-cars) that can take various blends of biofuels; that is from E 10 to E 100. With being one of the first practitioners in the world on the initiative, it has also amassed the added advantage of learning and also becoming a knowledge center in this important field.

The absence of biofuel manufactured in the Fiji Market either at the industrial or at the community level (maritime biofuel mills) puts the whole study in jeopardy. Nonetheless, this particular report will now focus on the potential for coconut oil produced from the maritime mills and possible market outside of the host islands (Viti Levu and Vanua Levu). In addition with the recent development in terms of the maritime biofuel mills with regards to its non-performance, Government is now considering to divest the operations of the mills to a State Owned Enterprise – Copra Millers Fiji Limited (CMFL).  Apart from focusing on the demand outside of the host islands, the report will also examine the decision to divest ownership to CMFL.

2.0 BACKGROUND

[image: ]The popularity of coconut water and other coconut products has seen the price of coconut oil soaring to nearly 20% in a month as reported in the Wall Street Journal on the 7th April 2016. This is largely due to South East Asian farmers picking off the green nuts of coconut trees at about nine (9) months and cashing in on the high prices. As noted on the illustration from United Coconut Associations of the Philippines that the trend towards coconut specialty products is being felt throughout the industry. 

The price of copra have moved up slightly and now fetching at little over $1,000.00 and the price of coconut oil fetching more than USD $1600.00 a metric tonne in 2016 (Craymer, L, 2016).

Locally, these developments have also ushered in a number of important changes to the industry. First and foremost the Government has stepped up and made available a subsidy to farmers on the price of a tonne of copra at $1000.00 per tonne. Basically should the price go below the $1000.00 mark, the Government through the CMFL and the Ministry of Agriculture will top up the prices to this level. Apart from this the CMFL has also organized a receiving station in Suva for copra coming from the maritime provinces.  With this particular policy, the CMFL has promised to pay farmers within 24 hours of receiving their copra in Suva or Savusavu.   

However, a notable observation from the discussions with CMFL and Punjas between August – October 2016 was that there was virtually no copra that was produced from the islands and also at Savusavu.  In addition agents for the company (Punjas) were also on the island but were not also receiving any copra (for export to Suva). It is believed that this is may have been a direct implication of Cyclone Winston that occurred about eight months ago.   Notwithstanding the above, with the enormous damages left behind in the wake of Cyclone Winston, it is hoped that the Coconut Industry would rebound to its normal level in record time. However, the Assistant Minister for Agriculture in Hon. J. Cawaki informed delegates at the 52nd Asia Pacific Coconut Community held in Jakarta in May this year that the industry will fully recover from the devastation of Cyclone Winston in another 4 – 6 years (Fiji Sun, 2016). With the grim situation the Fijian Government has brought in subsidies to rehabilitate the industry through the planting of more coconut trees. With the discussions held with the Acting CEO for Copra Millers Fiji Limited (CMFL), Mr. John Deo, it was noted that Government has set up coconut nurseries in larger islands more specifically, in Koro, Lakeba and Vanua Balavu. The seedlings from these nurseries will be distributed to the farmers on the islands. It is important to also note that coconut seedling varieties start producing nuts at around 3 – 5 years and this is well within the recuperation period earlier mentioned by the Minister. Therefore the current plans will certainly augur well for the coconut industry in the long run.

In Savusavu, CMFL is doing quite well and in association with the farmers in the area they have also established a nursery and have about 10,000 seedlings waiting to be distributed. In addition much of the seedlings that are being planted is the Fiji Tall varieties and are known to withstand cyclone winds.  Also the seedling will be free and farmers would collect it when they drop their copra at the mill. It is important to also highlight that Government has also assured farmers that it will also pay them subsidies from the planting of the seedlings to the actual fruiting of the trees. These incentives are geared to make coconut plantations and copra production a mainstream farming business rather than to continually succumb to increases in other substitutes such as Dalo and Yaqona.

3.0 METHODOLOGY
A number of important developments are now facing the mills following its inability to operate profitably. The Ministry of Infrastructure and Transport is trying to look for solutions to the current situation. One of the strategies currently being pursued is to divest the operations of the mill to the CMFL or another operator in the industry. As a result, preliminary discussions have been undertaken with CMFL in this regard. 

In following through as part of the study it was important to also talk to the two large entities in the industry to try and gather as much information on the impending decision to divest the mills. More specifically the discussions / meetings were held with the two main stakeholders; i) CMFL and ii) Punjas & Sons (Oils) Ltd.

 The CMFL is the largest and leading manufacturer of coconut oil in Fiji. The two main products produced by the mill are crude coconut oil and coconut meal. The main use for coconut oil in the country is for body massage and lighting of diyas[footnoteRef:1]. The latter is also used as an animal feed in the country.  Punjas & Sons (Oils) Ltd is a private enterprise and is involved in a number of product lines such as Biscuits, Rice, Tea, Flour and Soaps.  It is also involved in the coconut industry bringing coconuts from the maritime provinces and producing oils and coconut meal as a secondary product. A subsidiary of Punjas is also involved in the supply and distribution of petroleum gas. The company is called Petroleum & Gas Company (Fiji) Ltd it is more readily known as “Blue Gas”. Interestingly it was also the first company that started with the manufacture of biofuel in Fiji (as another product line). Unfortunately according to the discussions with managers of the company there was the lack of commitment from Government so the company had chosen to discontinue the manufacture of biofuel. Despite its repeated request to Government to fuel up with the company there was protracted delay in the implementation of this decision.  [1:  Diyas are Indian or Hindu religious lamps usually made from clay and a cotton wick. The coconut oil often act as a fuel for the diya.] 


4.0 DECISION TO DIVEST THE OPERATIONS / MANAGEMENT OF MARITIME BIOFUEL MILLS AND DISCUSSIONS WITH COCONUT OIL INDUSTRY (COPRA MILLERS FIJI LTD & PUNJAS & SONS (OILS) LTD

This particular section will capture some of the salient issues that were raised in the discussion with the two major coconut oil companies. It will also dwell on evaluating the intention to divest the operations of the mills. In addition this section will also try to evaluate whether CMFL is the right candidate to host the nine or eight maritime biofuel mills in the country.   


First and foremost, Government had invested over $5.0 million dollars in the setup of all the mills in the maritime provinces. The mills are no longer in operation. The equipment and the other machinery in the mills are still in very good condition. The mills located in Matuku and Moala have not been provided the working capital to commence operation. For Vanua Balavu, unfortunately, it was badly damaged during the recent Cyclone Winston and it is also in no shape to recommence soon. As for the rest, unfortunately, the lack of drive and enthusiasm on the part of the communities to operate the mill has resulted in the temporary stoppage and thus the decision to divest the operation of the mills. More specifically the reasons for stoppage are outlined below;
i. The number of communities utilizing the products from the mill has decreased significantly and these communities have gone back to the use of full diesel fuel for the generating plant ;
ii. There was also a gradual migration of communities opting for new solar offering whilst at the same time cannibalizing the initial option for the provision of electricity through a diesel scheme and ultimately the operation of the mills; 
iii. There has been poor management of the mills particularly with non - adherence to clear reporting requirements and the absence of clear Standard Operating Procedures on various aspect of mill; and
iv. The mills continue to operate with cash and as a result led to large variances and actual unaccounted finances.

In one of the industry formal gathering last year, a number of issues were raised by the farmers. These issues were specifically on; i) the cost of transportation of copra from the collection points (particularly in Savusavu) to the mill and ii) the cost in which CMFL was buying individual green nuts. The cost of transportation in collecting copra in the vicinity of Savusavu (vicinity of CMFL) was quite exorbitant and it was eating into the money paid to the farmers. Now Punjas and CMFL are sending trucks to collect coconuts from Buca Bay and Saqani areas and meeting their own transportation cost. In addition farmers are still paid the going World Market Prices.

On the second issue the cost of a single green nut was around $0.20 - $0.35 cents but it was fetching at $1.00 at the market. The enthusiasm is attributed to the new market development and information that the green nuts (coconut water) have a host of important electrolytes and healthy minerals that are outstanding for human health maintenance. This has become a global development and more specifically on the biggest break through or advancement in the health and nutrition fraternity. To address this issue, prices have been allowed to increase to a certain extent. However, farmers have also been assured of the development of the coconut water industry in Fiji to harness this new found development. More importantly farmers continue to be encouraged to expand coconut plantations which are also another option of making more coconuts available for both green nut and also for copra production in manufacture of oils.

In 2014, the CMFL had opt out of a quota system that was putting a stranglehold on the industry. Now copra farmers through CMFL are selling directly into the international market. In doing so it has assisted the company in getting the right price signal for their product. However, the coconut oil produced in the country is not fully refined and it has to be shipped to Malaysia to be processed. It has always been interesting to note the accolades received on the non-refined product. With the current plants to refine coconut in Savusavu, it stands to attract more markets, local and abroad. 

In addition it is also good to note that the CMFL has continually applied for recognition under the Prime Minister’s Exporter of Year Award over the years (Fiji Sun, 28 October 2015). Through such initiatives it will inculcate the tradition and also real intentions to continually improve. It is also recommended if the company can also look at participating at the Fiji Excellence Business Awards. These awards continually build the company in terms of procedures in every aspect of its process. In addition it can also begin at the “commitment award” and make its way the up the ladder. 

As part of the changes happening in the company (CMFL) there was an overhaul of the company management about two years ago that saw Mr Raj Sharma become the Chairman of the Company.  Mr. Sharma with diverse banking experience, has quite a lot to offer to the Industry. He also holds the chairmanship of the Rewa Rice Company. In addition as part of the management restructure it has also seen Mr. John Deo elevated to Acting Chief Executive Officer and Mr. Raj Sharma as the mill manager. In its first year, the management has devised a multi-pronged approach to respond to the rising demand of coconut products. Apart from the refinery plans it has also set up a new integrated plant in Savusavu that make an array of coconut products from the Virgin Coconut Oil (VCO) to desiccated coconut, cosmetics, coconut water and other wellness products. It also intends to create a range of value added products such as coconut milk powder, other foods and beverage products. In addition the beauty products include coconut soaps, massage oils, skincare oils and cream.  These products are destined largely for the local and export market (Furlong, I, 2016).

The new VCO machine itself will provide the farmer the choice of supplying whole nuts to the factory where machines will carry out the tasks of de-husking, de-shelling, paring, grating, milking, VCO extraction, vacuuming and drying as opposed to the current practice (Fiji Sun, 20th September, 2016). In addition the VCO will be produced using the cold press technology, where no chemicals, heat are used and therefore preserving the natural nutrients, antioxidants and other natural components are present in the oil which is believed to possess healing properties when metabolized in the body.

In addition as part of the discussions, it was noted that CMFL produce their product in accordance with standards stipulated under the Asia Pacific Coconut Community (APCC). The APCC has a membership of 18 member countries and produce over 90% of the world’s coconut production and coconut exports (https://en.wikipedia.org/wiki/Asian_and_Pacific_Coconut_Community). The standards were largely to do with presence of free fatty acids and also the moisture content of the coconut oil produced. It is good to note that the coconut oil from CMFL has continually been meeting these standards for the past three years. As a result the company has been getting a premium on a tonne of coconut oil sold. On the issue of standards and laboratories the CMFL was also informed of the University of the South Pacific that it also hosts the Biofuel Lab (MOA with the Department of Energy). The CEO mentioned that they only use this lab when it is really necessary. The cost on its own is quite prohibitive ($2,000.00 just for a few parameters). In addition he also remarked that there are quite a few VCO processing operations around and it is important that they continually get accredited from such institution. With the type of costs they prefer to carry out their tests with the Ministry of Agriculture Laboratory at Koronivia that charges a total of $40.00 per sample. 

With respect to the decision to divest the operations of the biofuel mill, this has been welcomed by the CMFL. According to Punjas they were willing to look at the quality of oil produced from the mill and if it meets their specification / quality that they were after they were willing to take up the oil.  With the current situation in terms of shortage of coconuts from the field they were also feeling the brunt of these things but were unwilling to import from abroad. Their Chairman of Punjas – Mr. Kanti Punjas wants them to go local as a way of the company helping the community and giving back to the people of Fiji.  

According to Mr. John Deo the CEO of CMFL the demand for coconut oil in the communities for their energy needs is very small. Therefore most of the oil produced from the factory will be delivered to the refinery in Savusavu either to be taken up as a non-refined product or further refined for other markets in Fiji and abroad. Basically, for them in taking over the mills on the island it would mean that they will be collecting the finishing goods rather than taking up copra. In addition they would like to work in partnership with the villagers and move the copra from the islands as coconut oil.  In terms of capacity of the mills, in a day(8 hr shift) it can crush about 2 tonnes producing 1000 liters per day. On the coconut oil to be mixed as renewable diesel for use in the communities this would depend on the prevailing price for both fuel and coconut oil. If the price of petroleum is high and coconut oil is low they will gladly produce biofuel. However, if the price of coconut oil is higher they would seek to discuss with Government to provide a subsidy to cushion the potential loss in profits to the CMFL. At the end of the day the demand on the product will dictate which way the production will go. 


5.0 DEMAND OUTSIDE BIOFUEL MILL HOST ISLANDS

As the sub title denotes this particular section intends to discuss the demand on the Biofuel Mill outside the host islands and this mainly includes Viti Levu and Vanua Lau. In addition there a three products that are produced by the Biofuel Mill; i) Renewable Diesel, ii) Coconut Oil and iii) Coconut Meal, these issues will be discussed below;’


5.1 Demand on Renewable Diesel

Despite the fact that the mill no longer produces renewable diesel this report nonetheless will delve into the potential demand for this particular product in both the two larger islands in the group. The biofuels or renewable fuels are defined as motor vehicle fuels produced from plant or animal products / waste. With this definition two distinct forms of diesel fuel are specified; biodiesel and renewable diesel. Biodiesel is often used in the context that it meets ASTM D6571 standard and it is chemically referred to as Fatty Acid Ester (FAME). It is produced by processing raw vegetable oil or animal fats through a chemical process called trans-esterification a chemical reaction between an ester and an alcohol. 

Biodiesel is chemically distinct from petroleum diesel and also has a separate ASTM standard but because of the similar properties of biodiesel it can be effectively blended with petroleum (www.dieselforum.org). 
A simplified illustration of renewable fuels creation process is shown on the left that differentiates the manufacture of renewable diesel and biodiesel.[image: ]Adapted from : www.AdvancedBiofuelsUSA.org 

Renewable diesel on the other hand is derived from biological sources that are chemically not esters and thus distinct from biodiesel. 
It does bear some resemblance with petrodiesel but is made of recently living materials.  There are three primary methods for creating renewable diesel namely, hydrotreating (shown on the diagram), thermal conversion, and biomass to liquid. In addition the fuels also meet the standards of ASTM D975. However, there are issues in terms of lubricity and does require additives to address the issue (www.AdvancedBiofuelsUSA.org). 
In addition various literatures in this particular area have noted that it is also doubtful whether they will be able to satisfy vehicle manufacturer’s strict fuel quality requirements, leading to problems with car insurance policies, and making these fuel blends very unpopular.(Singh, A, 2010). The two main causes of damage in engines are coking and clogging. Coking is the deposition of solid carbon inside the engine that is due to incomplete fuel combustion which may cause the engine to seize even with regular cleaning. Clogging occurs to when coconut oil solidifies at 22 - 25°C particularly with 100% coconut oil (Reksowardojo, I. K, 2009) 
However, the above observation is mostly on the use of pure coconut oil. The experience with Maritime Biofuel Mills was that they use to produce renewable diesel with 20% coconut oil and 80% petroleum fuel or R20. Research on the use of these fuels have documented that the wear on metals does increase with increasing amount of coconut oil. However for up to 30% coconut oil it was observed that it was quite similar to that of diesel engines. In addition carbon and sulphur did also decrease with increasing blend levels (Kalama, M.A et al, 2005). 

Notwithstanding the above, the Fijian standard for diesel allows a 5% blend with biodiesel, the latter should however, conform to the biodiesel standards of B100 standards prior to blending.  This requirement may be difficult to be achieved by Renewable Diesel but research has revealed that no drastic implications do occur on engines low levels of blending (up to R20 – R30). With this said the onus will be on individuals with respect to trialing and use of these fuels locally.  
With respect to market demand on Renewable fuels, varying information exists in terms of fuel consumption in the country. The Biofuel Unit had embarked in 2009 on gathering data for fuel used in the country. 



The results obtained are outlined below:
	OIL TYPE
	TOTAL USED (litres)

	Diesel 
	514,889,074

	Motor Spirits
	84,171,296

	Jet Fuel
	233,905,779


Total Volume of Diesel and Unleaded Petrol Used in Fiji in 2008
(Source :  Oil Companies – Biofuel Unit Study)

These figures show that if import substitution were to take place at the proposed blending levels of 5% for diesel and 10% for unleaded petrol the country has the potential to save more than $46 million at the May 2009 bowser prices. This is also the potential demand for the two islands.

5.2 Demand on Copra & Coconut Oil

With respect to the demand on copra and coconut oil the two companies; CMFL and Punjas & Sons (Oils) Ltd, had stated they will take all the coconuts or oil that is sold or available on the islands. More specifically CMFL had stated that it will take all the oils and whereas Punjas has placed some emphasis on the quality of the oils. Basically if the oils do meet their standard they will readily take it up. In addition CMFL normally collects its coconut from the Northern Division and few of the islands in the Maritime Province such as part of the Lomaiviti Group and Vanua Balavu. The remaining islands are handled by Punjas and this includes the islands in the Southern Lau and other islands in the West of the group such as the Yasawa’s. 

According to the FDoE the capacity or production at the Biofuel Mills is about 100,000 liters of oil per year. In taking into account the eight (8) mills, one is looking at about 800,000 liters of oil per year. As mentioned by both CMFL and Punjas are in a position to take the whole volume of oil (surplus) from the mills. Therefore the market for the produce from the mills is not an issue.  

The copra collected by the CMFL is produced into oils and coconut meal. The latter is sold in all major supermarkets around the country as an animal feed. For CMFL a total of 6% of the overall coconut oil produced is sold locally as well and a total of 94% of the coconut oil is sold in the international market. The CMFL produces about 24,000.00 tonnes of oil on a yearly basis for the export market.

With the above commentary and also the research carried out as part of this work, it is apparent that the CMFL is investing to move into the various areas of coconut oil as illustrated on the value chain below. In addition plans are also underway to produce refined coconut oil, this investment and expansion plan of the company, according to information from the CEO CMFL, should be already underway. 

The diagram below outlines the whole value chain of coconut products and the development in terms of the industry in general. In addition it also illustrates that biodiesel is a viable product and also indicates where inputs such as skills, technology, transport and other factors can deliver value to the consumer (PARDI, 2011). Interestingly all these products as outlined on the value chain has been known and produced by the industry in the past and it was only recently that it gained prominence after extensive research in the market. 

[image: ]Adapted from PARDI, 2011 Coconut Value Chain

The information on nutrition and health benefits of coconuts has been a key selling point in the growing popularity of the coconut products. This is also a new area the CMFL is moving into as part of its expansion plans. Coconuts are considered nutritious and rich in fiber, vitamins and minerals, it has also been marketed and classified as a ‘super-food’ because it provides many health benefits that are beyond its nutritional content. More specifically the health benefits are attributed to its ability to;
i. Enhance metabolism and energy that is burned as fuel rather than stored as fat;
ii.  Slow down the release of sugar into the bloodstream;
iii. Reduce the risk of heart disease by increasing good cholesterol;
iv. Treat digestion system disorders and
v. Treat and prevent strokes and brain disorders such as Alzheimer’s (https://www.niulife.com/health).
Notwithstanding the above, Punjas apart from the massage oils and fuel for diyas, The company also use coconut products in a variety of beauty products. This includes; soaps, shampoo, conditioner, coconut based lotions and a number of food products. 

6.0 CONCLUSION

First and foremost in terms of biofuel, it is important that standards are modified and be made mandatory to ensure of its application and use in the country. This is the only way where investors would be willing to invest on the initiative in Fiji. 

As for the current market development for Coconut and the Biofuel Industry, for now the prices (price for diesel at the bowser is at $1.40 per liter and a liter of coconut oil is around $3.00 per liter) do not favor coconut oil as a feedstock. As mentioned by the CEO CMFL that should they be producing biofuel (at the maritime biofuel mills) they would require a subsidy from Government to do so. However, as a way forward, it is recommended that a non-negotiable clause be embedded on to the agreement in that communities on the island to use renewable diesel for their energy needs. This will ensure that the intentions of the mill remain valid rather than be totally diluted by developments in the market. As have been noted through research, that the use of renewable diesel (R30) is not an issue with diesel engines. This will only be a small amount in terms of the mills overall coconut oil production. In addition it will only be matter of time before prices will change and the use of coconut oil will not be an issue (as biofuel).

The demand for the products of the mills outside the host islands is not an issue. As earlier highlighted by the CEO of CMFL that “they would take everything that is sold to them” from the Maritime Biofuel Mills. With the above said the potential and sustainability of the mills are still there for taking by the Government and also the DoE and the Biofuel Unit. 

It is apparent that significant work is currently underway with respect to the coconut industry. The efforts to establish the nurseries and the replanting programme together with the subsidies will certainly go a long way for Fiji. In addition the accompanying market and industry development certainly needs to be encouraged. For Fiji to capitalize on these developments, the Government will need to ensure that all farmers out there have access to these markets (with the respective products as outlined on the illustration above) and more importantly information packages are disseminated as quickly as possible to farmers in the affected areas. 

However, it is also prudent that proper research is also carried out to combat potential diseases and problems that may affect coconut plantations in the country. 
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