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 Introduction



The provision of affordable and reliable energy is a prerequisite to sustainable development, 
especially in the rural outer parts of Fiji where it is most needed.

Providing locally sourced, renewable and affordable power in Fiji plays an important role in the overall
strategy to provide basic services to Fiji’s households living in the remote and rural areas.

The provision of Biodiesel mills  in rural areas enhances the use of under the utilized coconut 
resources, and open up opportunities for other economic activities, which in   turn will improve the 
overall living standardsof  these rural dwellers. Most of these people fall below poverty level.  

The Government of Fiji committing  itself to the provision of least cost sustainable energy forms of 
energy to the nation. Primarily it is to alleviate poverty and improve the standard of living of people 
living in remote places and the outer islands. The Department of Energy is addressing this by utilizing
abundant biomass resources, such as coconuts, to generate a sustainable energy fuel supply, for 
transport and electricity, as well to amortize the impacts of high annual fossil fuel imports. 

The rationale of setting up a modular scale coconut oil biodiesel   production in the island of Cicia , 
Lau is to assist in achieving these major development goals. The impact is even  moer remarkable if it
is implemented from rural and remote island communities. By changing from mere production of dried
copra, as they have been doing in the past, into value adding activities such as the production of 
biofuel, cooking oil, body lotion, and soap, the communities will increase the income base and 
economic resilience of these communities. 

FDoE spends around FJ$ 6 million annually on rural electrification. Large portions of the allocated 

budget are used for the extensions of the FEA grid and Diesel Schemes for village electrification. The 

current electrification of the villages and the schools are products of the Diesel Scheme program 

 Site visit

As part of a collaborative effort between the Fiji Department of Energy (FDoE), the Ministry Of 

Agriculture, and the Commissioner Eastern’s Office, the island of Cicia  was visited during 19 th -29th 

October  2010, with the objective to make an inventory of the opportunities and benefits derived by 

producing biofuel , and other coconut derivative items which can then be marketed from that island 

location. 

In addition, it is envisaged that the site visits and discussions would pave the way forward for FDoE   

to identify opportunities to increase the economic base

of these communities in Cicia island. The results will not only lead to more agriculturally oriented 

generation of economy, but also play a part of the Government of Fiji’s attempt to reduce its balance 

of payment due to the high cost of  fuel import bill.

Diesel import replacement.

Changing the current diesel power supply to operate on copra oil biodiesel is technically and 

economically essential, if a number of requirements are met. The oil needs to be produced of 



sufficient quality with regards to moisture levels, solids and other contaminants. And to avoid 

solidification of coconut oil in the colder months, it must be blended with diesel. 

 Low production cost .

 The costs of producing copra oil are relatively low due to their close proximity to the coconut 

resources and  the mill, the logistics are very low enabling the  Income from oil sales to cover the 

direct production costs with some margin, But  strategies still need to be developed to sell more oil to 

Suva or other load centers, to achieve economies of scale. With diesel costs at FJ$1.38 per litre, 

direct production costs of coconut oil fuel equivalent price would be FJ$1.12 per litre. 

Compared to, for example, wind energy or solar energy, biofuels provide much more cost-effective 

solutions in terms of investment cost per kWh. However, they come at a significant expense of labour 

input and continuous commitment by the communities. If this commitment does not come with a 

return on time spent, it can hardly be sustainable, as other experiences have shown. The case for 

Cicia looks very positive and encouragingly promising, as the community has indicated it has no other

options but rely on incomes from Coconuts, which have been their lifeline all through the ages.

ROLE OF BIOFUEL IN NATIONAL DEVELOPMENTBIOFUEL

Biofuel can play an important role in strengthening Fiji’s energy security and improve energy supply

mix. When Fiji fully develops its biofuel potential there will be an abundance of fuel which will assist

the government in standardizing our diesel equipment imports from overseas. This will enable Fiji to

save money and foreign exchange from diesel fuel imports. At the moment, biofuel does not take a

prominent role in Fiji’s fuel matrix, even though the potential is very significant.  

As biofuel can be used for transport and diesel generators, Fiji’s rural areas will benefit from utilizing

biofuel blends. Since it is blended locally, the supply time and costs will be affordable for them. In

addition, rural people who are producing copra for coconut oil will get good money, for producing,

milling, managing and selling the commodity. Proceeds from the mills can then be used to develop

these communities thus decreasing their dependence on the government 

Energy consumption vs Mill Capacity.

Cicia                  =   $146,453.60(56,328litres)

• Vanuabalavu      =  $ 359,644.00

• Lakeba              =   $279,010.00

TOTAL               =  $785,107.60 ( 2009 survey)

In the area of energy use it is estimated that the oil requirement for fuel to Cicia and its 
neighboring islands of Vanuabalavu and Lakeba, would be approximately 314,000 
litres( calculated at $2.60/l)    per year. In addition, it is assumed in this study that 
another 5,000 litres would be utilised for various oil products and soap. 



Therefore, it is proposed to install a biodiesel mill with a minimum capacity sufficient to
produce 314,000 litres per annum. Based on 300 production days per year, this requires
a   mill capacity of 1000 litres per day, or at 8 hours per day operation, 125 litres per
hour. This translates into a capacity to crush 210kg per hour, at typical milling efficiency
of 60% copra to copra oil. 

The use of fossil-based energy is continuing in Cicia with at least 13 petrol generators 
spread out over the villages and schools and government centres , plus vehicles.   

Each community has at least a shop shop. On average these shops consume about 5 
litres of petrol per day . Each village generator supplies power to the communities  for 
about  3-4 hours,  and also powers 4 lights, tv, radios, irons  and charges a large number 
of mobile phones in use by the villagers.

Diesel has increased in price, which in turn increases the commodity price rises in Cicia,
and the whole province of Lau 

200 litre drum diesel $386.00

Freight $56.00

Handling and transport cost 
(inbound)

$40.00

Total $$482.00

 Retailed for FJ$/litre $2.60/ltr.

Sometimes the island communities has to go without fuel for days, waiting for next 
shipment of fuel arrive, averaging about 6-10 days a month.

Table 3 Key indicators of electricity production and cost in Cicia.       

Diesel consumption 56,328 litres/yr

Operational days generator

(assuming power is available 
everyday)

365 days  

Average load 20kw

Coconut oil consumption at 
current load assuming 365 
days operation

56,328 ltrs.

 

During  the  village  visits,  the  concept  of  expansion  and  its  importance,  for  the
sustainability  of  the  community  needs  and  widening  the  projects  impact  has  been
emphasized  and  discussed  with  operation  team  and  board  members.  This  will  be



followed up by the community consultation group, engaging further with the community.
Issues about its implications and how to structure its implementation of  to facilitate
growth of  economy in the island. 

 About Cicia 

Cicia is almost circular in shape with a diameter of 6.5 km and its hills rise two or three hundred feet 

above the sea level.  The total land area is given as 3,315 hectares of which 2785ha  is under 

coconuts, 667 ha is classified as arable land, 2,103 as suitable for tree crops or grazing and 453 ha 

has potential for rough grazing or forestry.  The remaining 92 ha is unsuitable for development.     It 

Used to be the base for the Carpenters copra Trading Group from 1871-1970, having once operated 

3 estates;  Naivakadranu(Natokalau), Lomati, and Tabuta out of the island.

 The estates are now owned by the island cooperative the Cicia Cooperative Ltd.

 There is a VCO operation there run by the Selavo project, a Min of Agriculture, ROI assisted 

scheme.

 Used to be the highest in terms of copra production and Income generated from Copra.

 They have identified a few sites over the island, and have been requesting a Modular biodiesel 

processor for a while.

 They have the a very liquid Cicia Coop having shares in Fijian Holdings and other banks.    

 Centrally positioned in terms of areas between Lakeba and Vanua balavu .

Copra is the main income earner for Cicia,   Next are handicraft items sold to Suva Fleamarket , and 

occasionally   farming and fishing. Currently, Cicia has an average annual production of about 86 

tonnes of dry copra that is sold at a net value of FJ$ 460 per ton. Wet copra is produced by individual 

farmers, sold communally through the village co-operative as the case is in Lomati,  but otherwise 

dried bagged and stored for onwards shipping. Other income opportunities,   in addition to cutting 

copra, it is usually preferred, because the primary focus of pillar 5 & 7 is to achieve economic growth 

while ensuring sustainability hence the design of  an integrated development structure at community, 

and provincial level.

 Household income. 

The average cash income at the present time is within the range of $300 to $2700 per household. In

Mabula the household income ranges from $300 to $1500 with over 50% of the household surviving

with $300 annually in terms of cash income. Tarukua revealed a higher figure averaged at $2700 per

household, while Lomati and Natokalau showed a figure of $900.00 per household.   This is much



less  than  the  total  fixed  cash  costs  which  all  households  are  required  to  contribute  into  their

communities.  The total cash requirements in the islands is approximately within the vicinity of $1000

to $2000 depending on the number of family ,members, hence it could be deduced that villagers have

to ask a lot from relatives in the mainland, or have to forgo and reduce other personal commitments.

The average value of food consumption in the islands is around the $5000 mark per family, showing a

high level of nutrition vs low level of income.. However, the low level of cash income generating

activities, leads to low buying power and low capital developments.  

   Community Consultation . 

 
The trip engaged the communities in the policy alignment of the biodiesel project because there 
needs to be a proper information exchange between the communities and the government, which is 
the implementer of the project, to ensure all parties understand their roles and responsibilities within 
the framework of the program, which covers some basic parameters:

  The villagers are introduced to the members of the team and the Biodiesel project,
and  familiarize the communities  with the issues of the project, and the role they 
will need to play in the program.

 Unite the communities into the concept of developing an integrateddevelopment structure, 

based around the project, thereby reducing poverty . 
 during which the various community groups elaborate further on their specific 

role in the project and a preliminary management structure is established 
 Promote the sustainability of the coconut value adding industry in Cicia and 

provide a “communication bridge” between the villagers and the management or 
technical experts of the coconut oil to biodiesel  production project;

 Assist the community in decision making processes with regard to the transition
from copra, into coconut oil, biodiesel  plus value adding of its by products.; 

 Mobilise the community towards the utilisation of copra, for biofuel and coconut derivatives,
Build their capacity to achieve a higher standard of living.

 Convince  the  communities  that  they  do  have  a  role  in  nation  building,  by
contributing,  and  work  their  out  of  poverty  by  utilizing  their  resources,  whilst



addressing our fuel security at the same time. The assigned individuals selected
from Cicia for the mill operation have been trained and trusted to deliver. They are
to manage the project in basic business ethics and appropriate skills.

 The advisory team from the government is to guide them and monitor the well-
being of the project  during the transition stage
 Provide, in house consultation, identify possible problems and advise solutions
well ahead. 
Be proactive.

 Then the team took time to go through all the ways the project will affect  the 
community and the degree in which the objectives of the coconut  biodiesel and 
value added project will achieve

  Discuss with the communities on lessons learnt and how to ensure the 
sustainability of the project. 

 To be able to deliver on all the KPIs, the communities need to be united, 
hardworking, confident and the Board management has to be made up of visionary
people, prepared, and love to care of the welfare of its citizens, up to the stage 
where the community can sustain itself, and look after its own capital development
projects, from the proceeds and skills gained from the project. 

 Strict monitoring by the Board and advice from the Government advisory team will 
keep the management perform even better.

 Visit all the communities and all the proposed sites, and select the most appropriate one.

 Site selection:

A total of 7 sites was proposed to us.

 2 sites in Mabula; easily accessible, not far from the wharf, but both sites are  surrounded by 

huge rock point which will limit its ability for future expansion, 30m from the beach, and is 
tsunami prone..

 2 sites in Natokalau. This village was 1. 6 m below water during the last hurricane. The sites 

which are close to each other, were also beside the sea, located on a very windy side of the 
island, open to sea spray all the time, a lot of big trees and coconut trees needed to be 
removed to clear 1200square meters of land.

 Another site is a government lease for agriculture, easy access, to all villages  but  needs a lot 

of trees removed and besides it must have been earmarked for other govt projects in the first 
place, lastly a lot of leveling required.

 2 sites in Tabuta, next to each other, one of them was chosen because it was never affected 

during the cyclone in 2010, well protected. A reef passage opposite the site which means boats
can come ashore for loading and unloading if required. Easy access to all the villages and all 
the govt stations. It is approximately half a kilometer from the jetty. It already cleared of big 
trees, apart from a few raintrees. It was an old Carpenters Copra processing Station. A 
concrete  storage shed is already there but will need its roof repaired. A drier is already there 
too and water access still in place.

 After analyzing all the sites the Tabuta site, called Nasawa  was chosen.



  

   

(aClearing of the Bio Mill site , led by Cicia High School Principal,             (b)all cleared and ready for construction  23/10/2010

 Mr Isikeli Karikaritu and his students.    

 Value and Income adding

Opportunities to expand the knowledge of these grassroots people, sustaining their societies 

economically, proved to be the project’s attraction to these villages during the visit, which backed its 

proven viability. The people were very keen because, now they are tooled with a coconut processor 

and trained in the appropriate skills, and given a rare opportunity to be able to generate good income,

and also able to produce many tradable and needed products from coconuts. Coconuts is all they rely

on, and what they do every day, but so far have been getting little in return. They see this as  an 

exciting venture because of the potential benefits that exist therein,  like  the abundance of coconut, 

labour, human resources, and the ability to generate income from their oil based products. and will 

directly impact their lives.

  The project not only produces biodiesel, but other coconut by products as well, which  can be 

produced and easily marketed  , like VCO, soap, charcoal, body lotion, cream, and  coco meal for 

animals etc.



   

1. VCO, soap, coconut flesh, and cooking oil                   2. aromatic body cream,  and soap

3. Charcoal for active carbon,                                4.  animals love coconut meal  

Through higher margins on product, it appears to be economically interesting for the co-operative to 
engage in milling the copra into oil. The demand for oil in the villages of Cicia, considering bio-fuel 
demand, and other uses, is estimated between 10,000 litres and 14,000 litres per year. Small-scale 
oil processing,  with a capacity of  250-300kg/hr are the viable option  for this purpose. It is proposed 
to have a 37 Kva  biofuel-Ultra quiet Shindawa generator installed in the mill to power the mill plus 
other  income generating businesses branching out from the project.

 It is also desirable to   supply power to the Selavo coconut derivative (CNO,VCO,soap,lotion) station 
nearby. It will be used by the women of Cicia to generate income from the by products,  while the mill 
at Tabuta concentrates on generating oil for fuel,  and coconut meal for animal feed. Income from oil 
and coco meal sales can be on used for school development and capital projects in the island. 

Therefore, strategies need to be developed to plant more coconut trees, more copra, therefore  more 
oil, to achieve economies of scale. With diesel costs at FJ$2.50 per litre, direct production costs of 
coconut oil fuel equivalent price would be FJ$1.12 per litre.

Compared to, for example wind energy or solar energy,  biofuels provide much more cost-effective 
solutions in terms of investment cost per kWh. However, they come at a significant expense of labour 
input . The case for Cicia looks promising as the community has indicated it is their only way out of 
poverty and they have very few other options.



Land Resources in Cicia – 

There is a vast amount of land already covered in coconuts but the island possess one of the largest 
piece of un- used arable land in the province  

               

LAND CLASS 1 2 3 4 Total acres 

Land under coconuts    35 1062 1375 313 2785

Potential 271 719 1247 3004 5241

TOTAL ACREAGE 306 1781 2622 3317 8026

Land  under  coconuts  Where

more than 50% of the Trees still

Standing

923 1063 307 2283

Potential 306 858 1559 3010 5733

TOTAL ACREAGE 306 1781 2622 3317 8026

         Land Classification.

Class 1 : Poorly drained land of moderate fertility suitable for rice, dalo, duruka

or pasture.

Class 2 :  Flat  to undulating,  well  drained land of  high to moderate fertility.

Suitable for most arable crops or for cocoa.

Class 3 : Flat to undulating land of low fertility rolling land of moderate fertility.

Unsuitable for intensive arable cropping but suitable for cocoa or subsistence

cultivation (traditional root crops)

Class 4 : Moderate to steep hilly of moderate to low fertility. Unsuitable for

cocoa or subsistence cultivation but suitable for grazing.



  

Half a dozen valleys and mountains of potentially arable land extend inland, three of them almost to

the center of the island, although most of the interior of Cicia is covered by fire climax Miscanthus

reeds and ferns.  There is some surviving indigenous forest along the rocky hills of Naceva and

Natokalau and Mabula.  There are no meteorological records for this island, but those nearby Vanua

Balavu should be relevant, being less than 2,000 mm annual precipitation, and a pronounced dry

season.

Population and Households.

The population of Cicia  recorded some 1,062 persons in 1986, of whom 1,055, or 99.3 percent, were

ethnic Fijians.  There were 176 households, with an average of 6 persons per household.  Cicia

comprises 1 Tikina and  5 villages.

The  population  at  the  times  of  the  1966  and  1976  censuses  were  1,267  and  1,185  persons

respectively so the population has decreased.   At an average net annual population increase of 2

percent, the population should have risen to 1,883 persons between 1966 and 1986, implying that

616 persons,  or  half  of  the total,  migrated from the island during those twenty (20)  years.   The

average number of people per household fell between 1966 and 1986 from 7.7 to 6.1.

A recent survey of population and households in Cicia as per village are as follows.   (Reference :

Provincial Profile)- 

                      AGE RANGE & COMMUNICATION                                                     

VILLAGE NUMBER  OF

H/hods
0-5 06-15 16-21 21-54 55 TOTAL

LOMAJI 50 50 69 7 108 36 270

MABULA 77 74 103 23 131 43 374

NACEVA 20 20 36 11 35 16 118

NATOKALAU 37 33 48 19 56 20 176

TABUTA 1 3 2 3 6 0   14

TARUKUA 35 29 40 10 41 23 143

TOTAL 223 211 305 80 399 139 1095

  



  Housing Conditions:

Apart  from the local  Bures of  Lauan style,  most  of  the villages are predominantly housed by the

Hurricane Relief Housing Scheme constructed after cyclones.  Development of housing is seen only

with some retired  and current civil servants returning to build  their houses in their villages. However,

most villagers have not improved their existing hurricane houses, due to limited household income as

highlighted above.

Urban Migration

The rate of urban migration over the last 20 years has been significant. Population growth in the island

has  been  negative  due  to  migration  to  Viti  Levu  and  Vanua  Levu  and  as  a  result  59% of  the

population have left for greener pastures in the urban areas. The setting up of a bio diesel program

mill  in Cicia will also  aim at reversing this trend.

 VILLAGE RURAL URBAN TOTAL

Mabula 374 537 911

Tarukua 163 250 413

Lomati 264 467 731

Natokalau 176 228 404

Naceva 118   85 203

TOTAL 1095 1567 2662

In order to arrest the high rate of urban drift, economic opportunities have to be developed locally, and

the doorstep solution for Cicia,Lau is by revitalizing the dying coconut industry, and generate other

micro-enterprises in the island, to lift the income generating capacity of the people. This is one of the

reasons why people leave the island, is to seek employment, to pay for school fees and other needs.

 Health Status

The average life span of people in Cicia according to the Medical Officer is 70 years. This is good but

this could be improved if there is a change in lifestyle . The only hospital is in Tarukua village. The

wharf, post office, telecom, vtsat, depot , a primary school, complete the list of services delivered from

the village. The bio diesel mill will also be situated there.



It is interesting to note that majority of those suffering from   hypertension are women showing the

relationship of the disease to the lifestyle. Most of the women who weave in Cicia are not very active

and this is something that they can learn to make time for some active exercises.

  Government Services and other Amenities

Power …Power under the REU Scheme has been supplied to all of the  villages, 4 primary schools,

and the High school. 

Water.. Reasonable quality potable water is available in most villages, from springs or roof water

collection systems.  More water tanks should be constructed  to  improve roof water collection in  the

island.  

 Health… A medical centre at Tarakua is supported by a network of smaller nursing homes in other

villages.  There is a central government station at Tarakua and the provincial Fijian administration is

represented during visits to the island by the Assistant Roko for Lau.  

Works The PWD Depot is located near to the Jetty and Tarakua.  

Communications. There is a satellite Telephone link between Tarakua and the main Fiji System and a

radio telephone service at Mabula. The Post office is in Tarukua with Vodafone, TFL  and Digicell can

be accessed. The other 2 villages including Lomati and Natokalau are still travelling to Tarukua to

make calls and Naceva are using Mabula for this service.

 Roads, Jetties, Shipping   

There is a main jetty at Tarukua that has bee fully restored, after its destruction during a hurricane in

April 2010.  

It is also the port of entry into the island. Cargo in and out of the island is moved through the jetty.

Copra sometimes stays on the wharf  rotting because the return boat is full  of cargo and cannot

accommodate the extras. 



 

 Fig a.                                                                               Fig b.

(a) A view of the jetty from the Post Office,  

(b) Another constraint faced by Cicia coconut farmers is related to the shipping schedule, cargo 

limitation and night loading on Sundays, a day of rest to the Christian island.

 Fig c                                                                          Fig d

(c)  Loading copra into the boat on a Sunday night.

(d) boat limitation of 30 bags per producer, and 70 bags per cooperative means some bags will be left

behind and wait for the next trip 4 weeks later.

Roads- There is a reasonable road encircling the island, totaling some 32-km in length.  A poor quality

road also exists, running east from Tabuta to join the inland road; 

PWD have  plans as yet to upgrade this road, especially around the front of Tarukua,  towards Lomati 

village, as a shorter option to the inland crossing they are doing currently , probably since there are    

6 vehicles currently running on the island. If this inland road is constructed, it would open the inland 



areas into the development of coconut replanting and transportation of copra to the mill. It was used 

for that purpose during the days of Carpenters.  

Hire rates. The hiring charges of carriers from these villages to Tarukua are expensive. Rates are as 

follows:

              Mabula to Tarukua      $28 per trip

              Lomati  to Tarukua      $35 per trip

              Natokalau to Tarukua   $48 per trip

              Naceva to Tarukua       $30 per trip

              Tabuta  to Tarukua      $10 per trip

              Aiport to Mabula or Tarukua  $20 per trip.

There is an airstrip near Tabuta. Pacific Sun operates a weekly flight every Tuesdays to and from 

Suva, at a one way fare of $190.00. The plane is only scheduled to stop in Cicia for twenty (20) 

minutes. 

There is a general purpose store at the jetty built by MAFFA during the CDF era. It is a run down and 

un-used at the moment.  

 Shipping services to Suva operate on a monthly basis, although the schedules are irregular. Cicia is 

served by MV Sulliven and MV Lau Trader. The Sailing time directly to Suva is about 18 hours, 

depending on the vessel.  The official marine Department shipping charges are as follows (F$ per one

way trip) :

Shipping charges

Passenger

Deck                  $130.00

Saloon               $160.00

General cargo, 

                         $72.00   per ton Outward, 

                         $45.48   per ton inward

Copra and Coconuts,      $85.00 per ton  



Concrete Blocks, each    $ 0.53

2 to 3 ton truck                 $480.00

Softwood, strapped,          $57.68 per cubic meter

Hardwood, strapped,         $84 per cubic meter  

Benzine, in Drums ( 20 ltr)          $56.00 per drum

Cattle, each (excluding feed)      $45.00

Calves, each (excluding feed)    $36.00   

Large Pigs, each (excluding feed) $15.00                               

 Freezer and Reefer Space, Inward, per ton    $87.00 

 

 ===============================================

                             ‘’’’’’’ Sa malo ‘’
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