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1.0 INTRODUCTION

The development of the Biofuel Industry in the country has been synonymous to a rollercoaster ride. There have been numerous initiatives that have been undertaken in the past to either progress biofuel or basically to support the industry. Unfortunately, despite all these efforts it has lacked the momentum to move the industry to a higher level and to become a strong and vibrant one. There have been varying reasons for this and one has been the price fluctuation of conventional fuels itself. It has been noted that particularly in the South Pacific, that when the price of fuel is at its highest, biofuel is at the center of high level discussions and when price drops to lower levels it also diminishes or erased from the development agenda. However, it has been noted that the issue continues to appear time and again and if continue to be left unaddressed it will return to haunt and threaten our small economies. 

On the same token the development of the Maritime Biofuel Mills in Fiji has undergone a similar situation. The enthusiasm and promise that came with the setting up of the mills are no longer there. The Department of Energy (FDoE) has continued with its work in terms of trying to improve the situation with the creation of demand for the mobilization of equipment such as the Duel Fuel Kit(DFK) which uses coconut oil directly in Diesel Engines but unfortunately it has been less appealing for the local communities. As a result, today the demand for the products from the mills is well below the capacities of the mills and even the supply of coconut to the mills has been largely affected.

This write up is part of the Assessment of Biofuel Market Potential in Fiji. Firstly, it will look at the development that has been happening in the country with respect to Biofuel and perhaps provide an insight why there has been a lack of momentum to establish a biofuel plant in the country. In addition the report will also dwell on some of the insights with respect to the current operation mills (demand and supply). In collating the latter, questionnaires were consolidated and discussions were held with mill managers. This particular report focuses on three operational mills namely; Lakeba, Cicia and Rabi. A copy of the questionnaire is attached as Annex 1.


2.0 [bookmark: _GoBack]BACKGROUND
The issue of Biofuel Development in the Pacific is an important one for all. It holds the premise for energy security in the region. Unfortunately, it has not been accorded the importance that it rightly deserves. Alternatively, nearly all countries in the Pacific have put in place plans, policies and framework to combat the erratic movement of prices of conventional fuel that is often associated in the weakening of economic growth in the Pacific. With the situation the main strategy that has been widely adopted has been the adoption of renewable energy in PICs. 

For Fiji there have been numerous documents that have outlined its plans and strategies for Biofuel.  The consolidated Energy Policy 2013, outlines Biofuel as an important strategic area and consolidate all the works that is being undertaken through the industry (including Government – Biofuel for the Maritime Zones, the Fiji Sugar Corporation - Ethanol and the industry as a whole) in this area. The Green Growth Framework for Fiji has taken a similar strategy where the intention is to promote the private sector in this important area. On this front the Government has put in place incentives through the Budget to entice more participation in this area. Unfortunately, the incentives have been in place for past 5 – 6 years and very little traction has been observed in this regard. On the other hand in 2011, Cabinet approved the biofuel standards for B5 (blend of vegetable oil biodiesel and petroleum diesel) and E 10 (blend of anhydrous ethanol and petrol) for Fiji (Government of Fiji, 2014). Unfortunately, the standards remain voluntary to this day and this has affected the introduction of biofuels in Fiji. 
For the Maritime Biofuel Mills its main objective was for the ease of the provision of fuels to facilitate the energy needs of island communities. As a result, the Government had installed a total of nine mills in the maritime zones. The mills were installed in; Koro, Rotuma, Cicia, Gau, Rabi, Lakeba, Vanua Balavu, Moala and Matuku. An illustration / map of the mills is outlined below;
[image: ] Map of Viti Levu showing the location of Maritime Biofuel Mills
The start of the mills had brought with it a lot of promise for the maritime communities. Unfortunately, over time the enthusiasm to see the growth of the mills slowly waned. At the moment, there are only 3 mills that are operational, one of the mill – Vanua Balavu suffered extensive damages during the recent Cyclone Winston and the equipment has been relocated to Suva with certain parts replacing the damaged parts in Lakeba, Two of the mills – Moala and Matuku, have yet to be commissioned which have stemmed from the unwillingness of the senior management of the Ministry of Infrastructure in making decisions for the release of its working capital. The remaining three namely, Rotuma, Gau and Koro are currently non-operational as a result of the absence or lack of supply of copra to the mills.  

3.0 DEVELOPMENTS OF THE BIOFUEL INDUSTRY IN FIJI
There have been numerous developments that have occurred in the industry over the years. These developments have ranged from biofuel policy work, standards and laboratory initiatives, growth with respect to various feed stocks, the sugar industry and ethanol development and finally expansion on the additive market. These developments are further elaborated below;  
Notwithstanding the above, foremost it has always been important to determine the actual figures or import volume to be able to assess the potential that this industry has in Fiji. With the varying information that exists in terms of fuel consumption in the country, in 2009 the Biofuel Unit embarked on its own to determine the amount of fuel used in the country. The Unit is grateful to the three oil companies for the support in providing the relevant figures. The results obtained are outlined in Table 1 below:
	OIL TYPE
	TOTAL USED (litres)

	Diesel 
	514,889,074

	Motor Spirits
	84,171,296

	Jet Fuel
	233,905,779


Table 1
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.

	Fuel Type
	2007 National Consumption
(litres)
	Potential maximum Volume saved at 5% and 10% biofuel
blending levels
	Fossil fuels unit costs per litre
	Value of Fossil Fuels Replaced

	Diesel 
	514,889,074
	25,744,453.70 
	1.27
	$32,695,456.20

	Motor Spirits
	84,171,296
	8,417,129.60
	1.63
	$13,719,921.25

	TOTAL FOREIGN EXCHANGE SAVED
	$46,415,377.45


Table 2 : Potential amount to be saved from imported fossil fuels if they are blended at certain percentages
With an annual fuel bill averaging $1 billion dollars it is obvious that Fiji needs the political will at substituting a considerable percentage of its fossil fuel imports with locally produced biofuel to ensure that foreign exchange earnings can be used for other sectors of development. It is thus envisaged that the percentage of blend in the country’s bowsers will increase over time.

3.1 Biofuel Policy Development
There have been numerous attempts that have been made to put in place a policy on Biofuel in the country. The policy is intended to guide decisions and structure the development of biofuel in the country. The development of natural resources requires supportive and effective legal framework to drive the process and to provide comfort for private sector. The industry will need supportive energy, agricultural and environment policies that view that each imported barrel oil for transport or electricity generation as a loss to the people of Fiji. In addition the policy should also address Private Sector Participation in the Electricity Sector, Land Utilisation and Agriculture Research to foster feedstock optimization and overall sustainability of the industry.

The formulation of initial policy was attempted by the Biofuel Unit in 2010. The document recognized that the development of a biofuels industry needs to be well coordinated as it is multi-sectoral in its application and impacts. It requires that government authorities responsible for Agriculture, Transport, Environment, Occupational Health and Safety, Health, Energy, Law, amongst others, to work together to achieve a policy that is cognizant of all facets of development that the policy will go through.

In addition the initial works recognized the earlier efforts put in place in the formulation process where the draft policy acknowledged the Mauritius Conference of the small island developing states in January 2005. In this event Fiji had signed a Memorandum of Understanding (MOU) with the United Nations Development Programme (UNDP) to establish a Resilience Building Programme to address issues that have contributed to  the growing vulnerability of the Fiji economy.  With this particular initiative they identified the need to develop the biofuel industry in Fiji as the most appropriate action for building economic, social and environment resilience by using locally available renewable energy resources. In commencing with the initiative a Cabinet sub-committee on Biofuel Industry Development was formed with the Prime Minister as the Chairperson. A Committee of Officials was chaired by a consultant and was reporting to the  Cabinet sub-committee. It was also at this juncture that Cabinet agreed to the establishment of a Biofuels Development Unit to coordinate the preparatory work for a Biofuels industry and act as the secretariat to the Cabinet and Officials sub-committee. It was not until a few years later that the unit was finally transferred to the Department of Energy.
The development of the industry was characterized as a loose arrangement of state parties performing their tasks individually or in small groups with differing interest. For example, the Ministry of Agriculture was responsible at looking at feedstock development, the Department of Energy and Transport did the blend testing trials while the Prime Minister’s Office, the Department of Forestry, Works and Energy drove co-generation and the development of ethanol.

Fiji’s national biofuel policy is being guided by a number of objectives that includes:
i. improving welfare of the rural communities through the provision of available and affordable alternative fuel sources, and through diversified agricultural opportunities
ii. strengthening Fiji’s energy security by reducing dependence on imported fossil fuels and the provision of an alternative fuel source
iii. reducing dependence on fossil fuels thereby saving foreign reserves, and;
iv. mitigating noxious emissions that contribute to global warming.

The policy was also superimposed with various works and also overarching policy environments that were prevailing at that time. Some of the works and policy environments referred in the paper included;
i. The Strategic Framework for Change;
ii. The Roadmap for Democracy and Sustainable Socio-economic Development
iii. The Peoples Charter for Change, Peace and Progress (2008)
iv. The State of the Economy Report;
v. The Charter on the National Council for Building a Better Fiji;
vi. The National Energy Policy (2006);
vii. The Rural Land Use Policy for Fiji and
viii. Policy Issues arising from previous studies on the Development of Biofuel Resources in Fiji;
In trying to ensure that all facets are addressed the draft policy utilizes the “Biofuel Supply Chain” to the integrated process in the production of biofuels and more importantly ensuring that all important facets of the process are covered. These included;
i. The Feedstock Production;
ii. The Feedstock Logistics;
iii. The Conversion Process to actual biofuels;
iv. The Biofuel Distribution throughout the country and
v. The Biofuel End Use;
This paper attempts to ensure sustainability in view of the multi-sector nature of the industry. In doing so it adopts the recommendations from the 2009 Roundtable on Sustainable Biofuels in South East Asia Stakeholder engagement that had identified twelve sustainability principles to ensure sustainability of biofuel development (in the Fiji context). Some of these include;
a. Legality, Human and Labour Rights;
b. Consultation, Planning and Monitoring;
c. Greenhouse Gas Emission;
d. Food Security, Rural and Social Development;
e. Biodiversity, Ecosystem and Conservation;
f. Soil Improvement and Minimization of Degradation;
g. Air Pollution, Water Use, Conservation and Contamination;
h. Technology, Biofuel Production and Land Rights

The draft policy states that biofuel development will be undertaken in an environment that respects human dignity and cherishes the importance of human life. To this effect it recommends the application of the draft Biofuel Policy in terms of ensuring environment and economic sustainability. 

Unfortunately for the above, the draft was not adopted. However, there has been renewed impetus in having a Biofuel Policy in place. To this effect, work had recommenced under Fiji Renewable Energy Power Project (FREPP) and Fiji is hopeful of putting a policy in place to provide guidance on the development of Biofuel in Fiji.

3.2 Biofuel Standards & Laboratory Development
The Trade Standards (Fuel Standards – Amendment Biodiesel and Ethanol Fuel Standards) Order 2011 came into force through the enacting of the Legal Notice No. 71 that specified   the standards for Biofuel in Fiji. More specifically that diesel may contain by volume 5% of biodiesel. The 5% biodiesel should however conform to the biodiesel, B100 standards prior to blending, similarly that petrol may contain 10% of ethanol and the ethanol shall meet the stated requirements as set out on Table 1 under schedule 4 on the main Trade Standards (fuel standards) Order 2007.
In view of the above the Ministry of Infrastructure and Transport had later put in place a Memorandum of Agreement with the University of the South Pacific – Institute of Applied Science, to provide funding for the establishment of an internationally accredited biofuel testing laboratory. The project’s objective was basically to ensure quality assurance and monitor relevant standards are complied with for fuels produced / imported / retailed in Fiji. The essence of putting in place a laboratory is to bring about more confidence in the market. The MIT had provided a funding of a total of $2, 635,490.79 for the initiative. The initiative was commissioned in December 2015.

3.3 Research into other Biofuel Feedstocks
When the biofuel initiative utilising coconut oil and cassava was introduced into the country there were numerous queries and debates on the issue of “food” vs “fuel”. There was criticism pointing out that Fiji was unable to even produce enough cassava for its needs. With this situation the Biofuel Unit was adamant in exploring other alternative feedstock and in this regard it started to embark on trials employing Jatropha curcas. With the trials the Biofuel Unit had teamed up with the Ministry of Agriculture and set up a farm or nursery at Wainigata in Vanua Levu.
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3.4 
Fig. 3. Biofuel Unit Staff - Checks at Wainigata
Fig 2. Jatropha trial plots in Wainigata, Savusavu



[image: ]Fig 4 : J. Curcas with ripened fruit / seedlings at the Wainigata Farm

[image: ]Fig 5 :Rows of J. Curcas at the Wainigata Farms in Savusavu





Prior to the trials the replanting of the Jatropha Curcas “wiriwiri” was undertaken in order to  achieve a diverse and secure biofuel feedstock source. Jatropha has only been cultivated in Fiji as hedges or fence for animals or as support for vanilla. It has been noted that only two populations have been identified in Nasarawaqa, Bua and Naweni Cakaudrove (locality of Wainigata Research Station).
 The studies undertaken revealed that the local conditions were optimum for Jatropha and in addition it was also recommended that plantations were set up on marginal land throughout Viti Levu and Vanua Levu. Other research conducted also noted that J. Curcas grew almost anywhere with suitable soil and correct management practices were essential to achieve high yields. It was also noted that when grown using appropriate farming methods, it can be a sustainable crop that also sustains and improves soil health.  The plant is well suited to the tropical climate and can sustain long periods of drought by shedding most of its leaves. It can be easily propagated by seeds or cuttings but nursery produced seedlings generally produce the best results in most conditions. It has an oil content of 30 -  35% and does not required fertile land. It is also drought resistant. Jatropha oil is an environmentally safe, cost-effective and a renewable source of non-conventional energy.  The studies have also demonstrated that Jatropha is ideal option for biodiesel in Fiji, however it requires large tracks of the land to be become viable (unpublished,2011, Reddy. N)
3.5 Feedstock Initiative - Biofuels International
Apart from the studies on feedstock that were undertaken by Government the only other development undertaken on this front was conducted by a company known as Biofuels International (Fiji) Limited. The company had set up in Dreketi / Seaqaqa area venturing into Pongamia pinnata and a hybrid patent on castor with the scientific name of “Ricinus communis” which is grown naturally in Fiji. According to the company CEO in Fiji, Mr. Tim Gibbons, it began its operations in Fiji with a “Renewable Energy Transformation Initiative or RETI” that was marked to bring about security and independence from the oil market (Biofuels International, 2010). In its initiative, the company had used the “security concerns” to amplify the rising cost of fuel(through the Ministry of Defense) and its implication in terms of the overall economic development in the country. In its presentation the company had stated that the castor hybrids was said to fruit 2.5 to 3.5 times a year (with harvesting every 80 – 90 days) as a plantation with a claim of no reseeding for 4 – 5 years. The company has also stated to have undergone two harvests and moving into the third harvest. In 2010 it has been noted that the company  commenced with the planting of close of 1000 hectares of castor seedlings.

[image: ]Fig 6 : Growing castor seedlings at Seaqaqa – Biofuels International Research facility

[image: ]Fig 7 : Newly planted castor seedlings at Seaqaqa Research facility



On the other hand, the second crop that the company had embarked on was Pongamia pinnata. With respect to this particular specie, the company in 2010 had endeavored to produce about 40 million seedlings to be distributed all throughout Fiji. The project will be funded by all private equity and there will be partnerships through the grower agreements and crop liens. Therefore there would not be any land issues / leases as it would be working with landowners / mataqali and existing tenants where leases have already existed.

In addition it  also promised to invest close to $174 Million dollars in direct foreign investment on that particular initiative. Unfortunately, very little progress has been made to date. In addition efforts to contact the company office in Suva on a number of occasions have been unsuccessful. 


[image: ]Fig 8. Home of Biofuels International Research with CEO Tim Gibbons and seedlings of Pongamia plants
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3.6 Fiji Sugar Corporation – Ethanol Initiative
The ethanol initiative has been much talked about with respect to putting in place a resilient option for Fiji. The importance of the initiative is quite broad as it provides a solution for a number of problems facing the country today. It provides solace in a number of fronts; in terms of climate change and the need to curb greenhouse gas, it enhances food security for majority of the population and more importantly it provided promising opportunities for economy. To this effect there have been numerous studies undertaken to further delve into the initiative. One of these early studies that were undertaken in 2005 through the UNDP – SOPAC funded initial technical mission reflected on the consensus of studies with respect to improving our sugar industry. (Binger et al, 2005 - unpublished). The recommendations included the following;
a. Increase production,
b. Improve the efficiency of conversion and 
c. Embark on the multiplicity of the use of sugarcane for the long term viability and greater energy independence that it provides to the country.
Specifically the study looked at the economic benefits to the nation based on a projected US$70 per barrel of oil in 2007 (which is around the same level today). In its report the mission had outlined the following options with respect to moving forward;

(i) Combined production of electricity and sugar - under this scenario all sugarcane juice would be used to produce sugar with molasses as by-product, which is sold on traditional markets. The bagasse would be used to generate base load and peak electricity for export to the grid year-round. This particular option would generate about $F 396 Million in economic value, with 63% electricity from baggase, 34% sugar and 3% from the sale of molasses.

(ii) Combined production of electricity, sugar and ethanol scenario -- under this scenario the sugar factories would use approximately half of the sugarcane production to produce “A” sugar, the rest of the sucrose would be used to produce ethanol, and the bagasse would be used to generate base load and peak electricity for export to the grid year-round. The national economic value for the harvest would be F$ 449 Million comprising of 56% electricity, 15% sugar, 28% ethanol and 1% molasses.

(iii) 100 percent energy scenario -- where all the sugarcane juice would be used for ethanol production and the bagasse used as fuel for electricity above. This scenario resulted in an economic value of F$502 million with around 50% electricity production and 50% ethanol proceeds. 

Under all the above scenarios, electricity generation potential from bagasse would be 818 gigawatt hours, based on the installation of 60 MW of capacity that generates 200 kilowatt hours of electricity per ton of cane. 

For the production of ethanol from half of the sugarcane processed, given existing mill size it is estimated that investment cost would be about F$ 45 million for the four mills, comprising of Lautoka (F$ 16 million), Rarawai (F$ 14 million), Labasa (F$ 11 million) and Penang (F$ 4 million) (Binger, et al, 2005).

In a more recent study by (Stauvermann and Kumar, 2000) explained that in principle, there exists three different technologies to produce ethanol from sugar cane. They are as follows:

i. bio-ethanol directly produced on a stand-alone basis;
ii. bio-ethanol produced instead of cane sugar, applying the same process; and
iii. bio-ethanol produced next to cane sugar.

The third technology provides a preferred option for Fiji where an additional distillery to the existing sugar manufacturing site. This would allow ethanol to be produced all through- out the year. The cost of setting up such a plant is approximately 10-15 million Euros and is able to produce on average 80 000 litres of ethanol per day. Fiji is producing 10 times more than necessary for the 80 000 litres of ethanol on a daily basis. 

In June 2013 Avant-Garde Engineers and Consultants from the United Arab Emirates had provided a proposal to develop Ethanol in Fiji (Garde A, 2013). The proposal was later reviewed in September of the same year by the P.A Sys-Engenharia-e Sistemas R. by a Brazilian Consulting Company that specializes in conceptual and basic engineering and implementation consultancy in the area of sugar, ethanol, electricity and other products (Sistemas, 2013). To ensure that the proposed development was in line with the world standards, the FSC through the Fiji Embassy in Brazil had engaged P.A. Sys to review the Detailed Project Report. 

Apart from other observations the review had concluded that the size of the plant was restrictive in the long run and not sustainable. Even though it may have been designed to optimum capacity the review was of the view that the bigger the plant the lower the production costs and higher capacity of the fixed absorption costs.

3.7 The Additive Market

Apart from the mainstream development in the fuel industry, companies have been working to produce additives that are capable of improving the overall efficiency, combustion and opacity of conventional fuels. The additive market does little in terms of improving fuel availability or security of fuels. It is a solution that allows you to maximize on resources.

Basically with an addition of Viscon in the fuel tank it drastically improves safety aspects and lengthens the life of the engine. Even with an old equipment, it produces acceptable air quality standards. Viscon has shown (with stringent tests) to improve or reduce particulate emission by 64% in idle mode and about 45% whilst in operation. Tests (load and others) conducted locally with PWD Mechanical Section have shown that Viscon is a promising fuel and ideal for business. In addition it has also been observed that it has out-performed other additives.

It is safe to use, store and is also safe to the environment. It does not affect air quality or the quality of ground water. It is not miscible in water and will not contaminate the ground water. It portrays a reduction in diameter of sprayed fuel from the injector and by making droplets size distribution across the injector spray cone more uniform. The result is a more uniform mixture of air and fuel in the cylinder prior to ignition and throughout the burn. This means combustion is less erratic and less engine vibration reduced. The uniform droplet size causes more complete combustion and even burn of fuel and more complete combustion yields lower combustion temperature. This in turn causes lower nitrogen oxide as heat is a major catalyst to nitrogen oxide. In addition with more complete and even burn of fuel it causes lower particulate matter and lesser amount emitted to the atmosphere. In addition it does lessen harm to engines and lengthens its life but more importantly reduces fuel consumption (Viscon International, 2014)


4.0 DEMAND ON BIOFUEL MILLS IN MARITIME PROVINCES IN FIJI

The Biofuel Development Unit at FDoE had set-up nine (9) biofuel mills in rural and maritime areas with the intention to provide communities with sustainable and affordable energy solutions, utilizing copra as a feedstock. Unfortunately, just before February 2016, (prior to cyclone Winston) seven (7) biofuel mills were struggling in terms of sustaining operation. The mills included Koro, Rotuma, Cicia, Gau, Rabi, Vanuabalavu, and Lakeba. Some the issues affecting the mills were highlighted by the CATD team following their assessment and survey of the three mills in late 2014. The mills included; Koro, Rotuma and Cicia (Ravouvou. S, et. al, 2014). Additional information was obtained following the analysis and evaluation of the questionnaires that were used for the Lakeba, Cicia and Rabi mills. 
Details on the observation made are outlined below;
a. It was noted that basic business procedures / standard operating procedures for the mill in terms of the provision of data had been lacking for most or all of the mills. This was a serious issue and it had also been noted that it was prevalent for almost all  the seven mills. The poor reporting and omission of critical information such as cash on hand and stock value was found to be a normal practice from the mill managers even though according to the FDoE warning letters had been issued to mill managers. Some managers had even threatened to quit when  the Department tried to enforce proper reporting. As a result, there was significant deterioration in the information that were coming from the mills  which in turn has largely affected the operation of the mills. 

b. The bank account balances for all the mills were very low and more importantly the mills were operating on cash as opposed to cheques.

c. The communities had reduced or had discontinued usage  of the renewable diesel and other products produced at the mill. They were using diesel that were bought from mainland that despite the price differences was still considered ideal by communities on the island.

d. In addition any small problem arising from the generating plant was attributed by the community on the quality of fuel that was produced at the mill.

e. In addition it was observed that there was overall absence of cohesiveness and meaningful interactions between the mill management and the village committees that operate or run the village generators. 

f. The success of the operation of the biofuel mills basically depended on the use of generators in maritime communities. In addition the renewable diesel purchased and used by the communities had resulted in the success of the mills. However, it was noted that through a change in government policy, communities had also become eligible to apply for solar home systems. The latter was found to have promoted an individualistic lifestyle as opposed to a more communal one that was promoted through the provision of a diesel generator in the community or villages. 

However, it was noted that due to the size of power(electricity) that was provided through the community generators, it was still considered a better option for meaningful economic development as opposed to solar home systems that only provided lights and electricity for smaller appliances.

Conan Hales on his Master of Science thesis at the Imperial College of London in 2011 carried out a supply chain analysis of Decentralized Mini-mills (Koro Bio-fuel Mill) for coconut bio-fuel. He recommended that if properly managed, the mills could be profitable and should also access outside market. Unfortunately for the local mills, most of the generators on the islands have switched or reverted to the use of conventional fuels. The switch to conventional fuel is due to the fluctuation in conventional fuel price or due to the standard of bio-fuel produced on the island.  ‘Diesel creeping’ has happened for several other bio-fuel mill based rural electrification projects in Pacific Island Countries including in Fiji as experienced in other mills (even with the newly built ones). The current demand for these projects has dwindled to very low levels and affecting the overall profitability and sustainability of the mills.

The attempts by the FDOE to install Duel Fuel Kits to facilitate the use of straight CNO into the communities Diesel Generators needs to be commended. It is hoped once this is done the demand of CNO from the villages for their energy needs will improve and hopefully it will bring about more profitability of the mills.

However, in the wake of the Cyclone Winston all except the Vanua Balavu  mill suffered extensive damages. The Koro mill shed was used as the evacuation center during the Cyclone as there was major destruction on the island. The main problem now affecting the mills and also the industry in Fiji is the lack of supply of copra that was caused by the overall damages on the coconut plantation throughout the country by Cyclone Winston. 
Specific details on the demand on the mills are outlined on the table below;
	No.
	Mill
	Forecasted Fuel Demand (liters / month)
	Fuel Demand (liters/ month) – R20
	Current Demand (liters / month) – R20
	REMARKS

	1.
	Lakeba 
	12,824.00
	2,564.80
	400
	Demand also includes Government Station that provides electricity to the villages of Tubou and Levuka. Only 4 villages are using R20 at 100 liters per week for each village.

	2.
	Cicia
	7,000.00
	1,400.00
	200
	Only Mabula and Tarukua are using the fuel R20 on an average of 20 liters daily. 

	3.
	Rabi
	4,145.00
	829.00
	200
	There are 10 generators on the island however only two occasionally use the biofuel produced.

	4.
	Koro
	10, 400.00
	5,200.00
	300
	Uptake of the mill products had started off well in Koro where 13 villages had used the fuel. The numbers have now decreased to 3 villages (Mudu, Nasau & Nacamaki) with only 300 liters on a weekly basis. 

	5.
	Rotuma
	8,505.00 (est.)
	1,701.00 (est)
	840
	From the start of the project only 3 out of the nine villages were using the R20 mill product. 

	6.
	Gau
	5,036.00
	1,007.20
	NA

	Existing demand of fuel on the island. The performance of the Gau Biofuel has been thwarted by the unavailability or lack of data.



Outlined below is a graphical illustration on the dwindling demand on the biofuel mills. There have been various reasons that have been put forward on the cause of the existing situation however, it is largely attributed to a combination of factors emanating on the lack of managerial capacities for the individual mills and also the absence of standard operating procedures for each of the mill.  

[image: ]
Fig 9 : Shows the Graphical Illustration on the demand on Biofuel Mills


The green shaded component on the graph depicts the current demand on the biofuel mills. Even at the moment some of the mills are no longer in operation and apart from the low supply of copra (from the impacts of Cyclone Winston), the uptake of the products from mill by the island communities has ceased altogether. This is after the decrease in the number of villages in each island that were using the products from the mills.

In addition from the three mills where the survey was conducted (Cicia, Lakeba and Rabi) it was noted that agents buying copra were only present in Lakeba.  Copra producers on the  other two islands  depend on the mills or the transport of copra from the islands to either Suva or Savusavu. It was also obvious that a campaign to bring about consistency in the price of copra is currently underway and efforts through Government and the Ministry of Agriculture in this regard needs to be commended.

As outlined in the previous report the survey also indicated that there was a sense of fear in the utilization of the mill products particularly the use of renewable diesel in generators for all the three mills. This became apparent on the quickness in the communities moving away from the use of the products. It is important that an awareness campaign and also a “laboratory tests” are conducted to raise the profile of the products and also maintain the confidence of the people. However, the communities on the island had preferred the use of copra meal as an animal feed for their livestock. 

In addition it was also evident from the survey that Mill workers still preferred more training in the operation of the mills and also on the financial side of the operation. Unfortunately this important aspect has only been discovered following the current situation or the near collapse of the biofuel mills. 

Moreover all the three mills had stated that the incubation and follow up work undertaken by the FDoE was rather poor. The trip to the mills was not consistent or infrequent and was rather on an ad hoc basis. This did not help the mills in terms of the financial and management part of the work which was more structured and as a result there were significant gaps in the reporting from the mills. In addition it was also noted that there was no attempt in terms of increasing the coconut part of the renewable diesel and was maintained throughout at 20%.

5.0 CONCLUSION

There has been incremental development of biofuel over the years. The summation of all these efforts is quite significant. Unfortunately, the very important effort to dispense biofuel from our bowsers has remained elusive up till today. The choices for the country include either to take a giant leap or continue with the incremental development. It can take a giant leap to open up the investment in ethanol and allow new companies to take up ownership in this area. In addition it can also do the same in the area of biodiesel production. Alternative, through policy instruments make it mandatory to have the options of biofuels traded in the country. 

On the Biofuel Mills that were set up in the maritime provinces, the issue of sustainability of the mills is certainly being challenged. It is obvious the communities no longer have the enthusiasm in terms of operating the mills. There is a need to relook at the wider coconut oil industry in terms of improving the operation of the mills. The choice whether to trade renewable diesel as an option for communities in the islands, need to be thoroughly evaluated and the decision made should be based on the sustainability of the mills.  
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