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1. Introduction 

1.1  Background 

The Government, through the Ministry of Land, Energy, Environment, Geology, Mines and 

Water Resources , requested assistance from the Australian Agency for International 

Development (AusAID) to provide advice on the options for the extension of the power 

concession agreement at Luganville and on the options to improve the operation and 

management of the Sarakata Hydro Special Reserve Fund as a mechanism to assist in the 

promotion of rural electrification.  

 

Private power provision has a long history in Vanuatu (with arrangements dating back to at 

least 1941).  The Government has contracted with a private company, UNELCO (a subsidiary 

of the SUEZ group) for provision of electricity services in Port Vila, Luganville, East 

Malekula and Tanna.  Outside the areas supplied by UNELCO there are a variety of 

arrangements for electricity provision, all on a small scale independent of UNELCO. 

 

The power supply concession in Luganville commenced on 23 January 1990 and is due to 

expire on 31 December, 2010.  The Government needs to notify UNELCO of its intended 

future course of action by 31 December 2007. 

 

The Sarakata Special Reserve Fund was established on 3 March, 1995 in an addendum to the 

concession agreement with UNELCO . Under the addendum, UNELCO is responsible for the 

operations and maintenance of the Sarakata hydro plant (2 X 300 kW units) and tariffs are set 

for Luganville on the basis that all electricity is produced using diesel fuel. The savings in 

generation costs are credited to the Sarakata Special Reserve Fund and are to be used 

primarily to finance rural electrification. With the third phase of the Sarakata Hydro Project 

(an additional 600 kW unit) about to commence with funding from Japan, the Government 

also wished to review the operation and management of the Sarakata Special Reserve Fund to 

ensure it is fully effective in achieving its stated objective of promoting rural electrification. 

 

In addition to these immediate issues, the Government has a major concern regarding that 

access to power as a key enabler for the economic and social development of the rural 

population in Vanuatu. Out of a total estimated population of 215,000 only 27% of population 

has access to safe and reliable power. The Government is interested in examining other 

options for accelerating the pace of rural electrification without solely relying on the Sarakata 

Special Reserve Fund. 

 

The Government also has a concern about the high cost of electricity although it 

acknowledges that the long history of reliable power supplies is vastly superior to the 

experience of consumer in Papua New Guinea and the Solomon Islands. 

 

One final major concern is the current capability of the Government to properly administer 

the power concession contracts with UNELCO. The Government has decided to address this 

concern the establishment of a semi-autonomous Utilities Regulation Authority (URA). The 

URA will manage the monopoly agreements with UNELCO and TVL and ensure that 

government makes full use of the powers available to it under the franchise agreements, with 

the aim of expanding services and reducing costs.  A program of capacity-building will be 

provided by the Bank, using AusAID GFG funding, to give the new institution the support it 

will require to grow and become effective. As part of this study, the Government was seeking 

advice on which recommendations arising from this study should be carried out by the URA. 
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1.2 Scope of this report 

AusAID, through its Governance for Growth Program, engaged Barry Trembath (an 

independent power sector specialist who worked with the World Bank for several years) and 

Harry Koller from PricewaterhouseCoopers to prepare a scoping study. The scoping study is 

to identify the issues, options and information requirements, and map out a work plan for 

future activities. The work plan will then be implemented in Phase 2 with AusAID assistance 

except for those activities that are recommended for action by the URA. 

 

The overall objective of the study is to recommend the policies and supporting activities the 

Government should consider implementing in order to achieve its policy objectives for the 

power sector in accordance with the Vanuatu Priorities and Action Agenda (2006-2015): 

 

 Ensure the provision of commercial, quality, efficient, and competitively priced 

infrastructure, utilities and services, either through public enterprises or through 

private sector partnerships and competition; 

 Encourage the development of competitive private sector involvement in the provision 

of utilities and services; 

 Minimise subsidy requirements for public utilities; 

 Ensure economic infrastructure and support services are available to other sectors to 

enable all stakeholders to achieve their own sector objectives. 

 

The consultants visited Port Vila and Luganville from 16 to 27 April, 2007 and consulted 

with relevant stakeholders in government, the private sector (including UNELCO), donor 

organisations and broader community concerning the future of the Luganvillle concession, the 

Sarakata  Special Reserve Fund and the delivery mechanisms for rural electrification. A list of 

persons interviewed is given at Appendix A. 

 

This remainder of this report is consists of four sections: 

 

 Section 2 Luganville and Other Power Concessions – discusses the options for the 

renewal of the Luganville power concession and the options for addressing tariff levels 

across all power concessions. 

 Section 3 Sarakata Special Reserve Fund – examines the current performance of the 

fund and the recommendations to improve its performance in meeting the objective of 

rural electrification. 

 Section 4 Rural Electrification – examines the effectiveness of past and current rural 

electrification programs and recommends a strategy to accelerate the current efforts. 

 Section 5 Implementation Strategy – describes the work plan of future activities 

required to carry out the report‟s recommendations. 
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2. Luganville and Other Power Concessions 

2.1 History of the Concession Agreements 

Vanuatu has contracted with a private company, UNELCO (a subsidiary of the SUEZ group) 

for provision of water and electricity services in Port Vila, and electricity services in 

Luganville. Two additional concession contracts were tendered in 2000 and awarded to 

UNELCO for parts of Tanna Island and East Malekula Island. Vanuatu has a long history of 

private supply of electricity, dating back to at least 1941 when a concession for electricity 

supply in Port Vila was signed between the government and l‟Union Electrique Colonial. 

Table 1 below presents a history of the agreements for each concession. 

Table 1 Power Concession Agreements 

 

Luganville Port Vila 

Exclusive right to generate and supply electricity 

to Luganville and within a 15 km radius of the 

city boundaries. 

Concession (separate document) and 

Specifications (separate document): 

 23 January 1990 (signed) 

 Expiry date: 31 December 2010 

Addendum: Sarakata Hydro Power Station 

 3 March 1995 (signed) 

 Expiry date: 31 December 2010 

 Assigns responsibility for operations and 

maintenance of the Sarakata Hydro 

power station to UNELCO. 

 Establishes the calculation of savings 

and governance arrangements for the 

Sarakata Special Reserve Fund. 

Addendum: Temporary tariff subsidy 

 20 August 2002 (signed) 

 Expiry date: 31 July 2004 

 Established the temporary payment of a 

subsidy of 4.6 vatu per kWh to all 

consumers in Luganville by allocating 30 

million vatu per annum from the Special 

Reserve Fund. 

Addendum: Technical Committee membership 

 June 2006  

 Added the Director General of the 

Ministry of Lands & Natural Resources 

and a representative of the Ministry of 

Finance and Economic Management 

Addendum: Release of funds for Land Lease 

Acquisition Purposes 

 18 July 2006 (signed) 

Exclusive right to generate and supply electricity 

to Port Vila and within a 15 km radius of the city 

boundaries. 

Concession (separate document) and 

Specifications (separate document): 

 15 August 1986 (signed) 

 Original expiry date: 31 December 2001 

 Extended to 31 December 2011 in 1990  

 Extended to 31 December 2031 in 1997  

Amendment 1: Extension of concession to 2001 

as payment for UNELCO share purchase 

 23 January 1990 (signed) 

 (Note: shares later sold) 

Amendment 2: Change in tariff formulae to 

include Luganville 

 23 January 1990 (signed) 

Addendum: New power station in Port Vila with 2 

X 4 MW generators 

 25 September 1997 (signed) 

 Expiry date extended to 31 December 

2031 

 Removal of volume adjustment from 

tariff formula 

 Increase in compensation payable if the 

concession is terminated earlier by the 

Government – payment of anticipated 

profits to the end of the concession 

instead of 8 years 

Addendum: Varying the tariff formulae 

 1 September 1998 (signed) 

 Changed the tariff formula due to the 

introduction of VAT on 1 August 1998 
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 One – off release of funds from the 

Sarakata Renewal Fund for land lease 

acquisition costs by the Government 

Tanna Island Malekula 

Exclusive right to generate and supply electricity 

to the areas of Tanna Island covering Insangel, 

Lenakel, Lowkatia, Lownatom, Isini, and Bethel. 

UELCO may supply to customers outside the 

concession area provided such supply is not 

detrimental to supply in the concession area. 

Concession and Specifications (one document): 

 14 July 2000 

 Expiry date: 13 July 2020 

 

Exclusive right to generate and supply electricity 

to the areas of East Malekula including Norsup, 

Lakatoro, Litzlitz, and Tautu.  UELCO may 

supply to customers outside the concession area 

provided such supply is not detrimental to supply 

in the concession area. 

Concession and Specifications (one document): 

 14 July 2000 

 Expiry date: 13 July 2020 

 

 

The terms and conditions of the concessions are broadly the same across all agreements. 

Appendix B presents an index of the provisions across all of the concession agreements.  

In the next section, the Consultants assess the options for the renewal of the Luganville 

concession given the provisions in the contract. This is followed by a discussion of the 

options for addressing tariff levels under the concession agreements. 

2.2 Luganville Options  

2.2.1 Luganville Expiry Provisions 

Under Section 10 subsection 44 of the concession contract, the Government may, subject to 

three year‟s notice (i.e. December 2007)  take over the rights and obligations of the 

Concessionaire and take possession of all the land and facilities necessary for the production 

and distribution of energy.  

The Government must provide compensation to the Concessionaire only for the part of the 

fixed assets (i.e. land, power generating plants, substations, transformers and switching 

stations, mechanical and electrical installations, conduits and service loops) that have not 

been fully depreciated in accordance with subsection 59 of the contract. Such compensation is 

to be payable within six months of the expiry of the concession (i.e. 30 June 2011). 

As an indication of the value of compensation, the value of remaining undepreciated assets in 

accordance with subsection 59 of the contract as at 31 December 2010 is estimated by 

UNELCO to be 136.2 million Vatu
1
. This estimate is based on the following assumptions: 

 For investments up to 2007 and depreciation to 2010, the outstanding non depreciated 

concession assets would be of the order of 29.6 million vatu. 

 Planned investments for the next 3 years are :  

 

2008 = 24 million  

2009 = 15 million  

2010 = 100 million (new generator)  

This an indicative estimate only as the exact amount will depend on the value of remaining 

undepreciated assets as at 31 December 2010. 

                                                      
1
 Email communication from John Chaniel, UNELCO, 14 May 2007. 
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2.2.2 Luganville Renewal Options 

The Consultants considered three options for the renewal of the Luganville concession: 

 Option 1: Extend the concession with UNELCO with or without negotiating a new 

concession agreement; or 

 Option 2: Tender the concession; or 

 Option 3: Appoint a management contractor for the concession. 

 

Of these options, the least attractive is to appoint a management contractor for Luganville. 

Management contracts are typically three to five years and allow the private sector 

responsibility and operational flexibility, in order to accomplish a broader, more extensive, 

and typically outcome-defined scope.  The private sector does not contribute capital and takes 

little or no commercial risk.  The management contractor has full managerial responsibility 

for operation of the assets, and receives a base fee that is adjusted by a set of performance 

benchmarks so as to incentivise them to achieve specific goals. This contrasts with a 

concession contract which is usually fifteen to twenty years. The private sector puts its own 

capital at risk and assumes full operational control of the utility, undertakes capital 

investments, and collects and keeps the revenues from customers for the duration of the 

concession period.  

 

Furthermore, in order for the Government to adopt the management contract option, it would 

have to find funding to pay UNELCO the compensation required when the concession 

contract expires.  

 

The Government could consider the option to extend the current concession contract but in 

doing so it would be preferable to re-negotiate the concession contract to seek more 

favourable terms particularly in regards to the current tariff adjustment formula. As noted in 

section 2.3 below, the current tariff adjustment formula does not provide any benefits to 

consumers from the growth in electricity consumption.  

 

However, during consultations with stakeholders, we were informed by several government 

officials that the power concession on Luganville can only be renewed by conducting a tender 

in accordance with the requirements of the Government Contracts and Tenders Act No. 10 of 

1998 Act and supporting regulations. The Consultants met with the Acting Attorney General 

who informally confirmed this was the case. The Consultants were also confirmed that the 

two latest concessions, Malekula and Tanna Island were awarded through a tender process 

conducted in accordance with the requirements of the Act in 2000.  

 

As a follow up, the Consultants have prepared a draft letter for the Director General of 

Ministry for Lands to send to the Attorney General to seek a formal legal opinion on the 

Government‟s options for the Luganville concession. 

 

Regardless of this legal requirement, our recommended option is to tender the concession 

rather than simply extend or renew with concession with UNELCO. A tender process would 

provide the following benefits to the Government: 

 

 It would provide the best price for the services to be provided at Luganville. 

 It would allow the Government to set its own terms and conditions in the new 

concession contract with the successful tenderer. 

 It would allow the Government to renew the concession without being out of pocket to 

pay UNELCO its compensation payment. As noted in section 2.2.5 below, the selected 

bidder for the concession would be required to pay a fee to the Government equivalent 

to the compensation owed to UNELCO. 
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2.2.3 Tender Options 

 

On Santo Island, the Government owns the Sarakata Hydro plant and the 20 kV and 5.5 kV 

transmission lines interconnecting the plant to the existing thermal power station in 

Luganville. The Government will also own the third stage of the Sarakata Hydro plant (an 

additional 600 kW unit) when it is completed in 2009. The existing thermal power station and 

all other distribution network infrastructure and buildings are owned by UNELCO. 

There are two tender options for the Government to consider: 

 Single Concession Contract: Tender the right to generate and supply electricity to 

the public for the city of Luganville along with the operations and maintenance of 

the Sarakata Hydro power station. 

 Two Concession Contracts: 

 Sarakata Hydro Power Station Concession: Tender the right to operate and 

maintain the Sarakata Hydro power station and to sell electricity to 

UNELCO as an Independent Power Producer. 

 Luganville Concession – Tender the right to generate and supply electricity 

to the public for the city of Luganville and include an obligation to 

purchase electricity from the Sarakata IPP. 

 

Of the two options, the single concession contract is recommended because: 

 One concession contract reduces the complexity associated with two concession 

contracts. An IPP concession would require contractual arrangements for power 

purchases and a connection agreement with UNELCO in addition to the 

concession contract between the Government and the entity operating the hydro 

power station. 

 Under a single concession arrangement, the Service Provider (i.e. UNELCO) has a 

clear responsibility to plan, operate and maintain the power system in Luganville 

to meet expected future demand. With a separate IPP service provider, the 

accountability for planning and investing in additional generation capacity to meet 

future demand becomes less clear. 

 The Sarakata hydro power scheme is too small at 1.2 MW to attract a credible 

service provider. 

 

The concession should be for a period of twenty years consistent with the basis on which the 

two latest concessions (e.g. Malekula and Tanna Island are 20 years concessions) were 

awarded. 

2.2.4 The Tender Process Requirements 

The Government Contracts and Tenders Act No. 10 of 1998 Act and supporting regulations 

set out the legal requirements for the tender process. The major requirements include: 

 Government Contracts and Tenders Act No. 10 of 1998 Act requirements: 

• The Tender shall be conducted by the Tenders Board. The Tenders Board will 

consist of a Chairperson, the Director General of the Ministry for Finance, the 

Director General of the Ministry which is procuring the goods or services (i.e. 

Director General of the Ministry for Lands), a representative from the 

Ministry who has a detailed knowledge of the services to be provided, and the 

Attorney General. 
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• The Chairperson is appointed by the Prime Minister after consultation with 

other political leaders and a recognised representative of the private sector. 

The Chairperson must not be a public servant or a Member of Parliament or 

other public office and must have a wide detailed knowledge and experience 

in the practice of law, commerce, or accounting. 

• The Minister, from the Ministry awarding the contract on behalf of the 

Government must make a written submission to the Council of Ministers 

which includes the contract to be awarded, the process followed, comments 

on the proposed contract by, and under the signatures of the Director General 

of the Ministry for Finance and the Attorney General. The Attorney General 

must certify that the tender procedures in accordance with the Act have been 

followed. 

Tender Regulations Order No. 40 of 1999 requirements: 

• The tender process may include a two stage tendering (e.g. request for 

information followed by a proposals from a short list of bidders). 

• An international tender must be called when it is unlikely that the goods or 

services can be purchased or supplied at the best price or quality in Vanuatu. 

• All tender documents must be approved by the Chairperson or another Board 

member appointed by the Chairperson. 

• The Chairperson will set the time limit for the tenders to be evaluated based 

on the size and complexity of the contract being tendered. 

• Tenders are evaluated by a technical officer who may different criteria and 

weights to the criteria in the evaluation depending on the complexity of the 

tender. 

2.2.5 Recommended Tender Process 

As noted earlier, the Government has already conducted two power concession tenders under 

the Act, one for Malekula Island and the other for Tanna Island. The tender process was 

conducted in from late 1999 to July 2000 when the new concession contracts were signed 

with UNELCO. In the previous process, a two stage tender was conducted and three short 

listed firms were invited to submit tenders. The previous tender specification did not include a 

government mandated contract. Instead the Government agreed to accept a contract put 

forward by UNELCO. 

The tender for the Luganville concession should be conducted on the following basis: 

• The tender will provide for a concession to generate and supply of electricity 

to the city of Luganville (and within 15 kms of the city limits) on the basis 

that all generation is supplied from diesel generation. The tender should 

specify the average cost of electricity to customers in current prices of the 

year of the tender. (Note: This means that the kWh expected to be supplied 

from Sarakata hydro power station must be valued as if they are produced 

using the concessionaire‟s expected diesel generation costs. The Government 
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will calculate the savings resulting from hydro generation based on 

procedures specified in the tender document.) 

• Operations and maintenance costs of Sarakata Hydro Power station will be 

priced separately. (Note: Under the current contract, the expenditures have 

been set on a lump sum basis and have not adjusted since 1995 as 4.0 million 

Vatu per annum for maintenance, 10.0 m Vatu per annum for personnel, and 

6.0 million Vatu per annum for miscellaneous items and overheads.) 

• The selected bidder will be required to pay an upfront fee equivalent to the 

compensation payable to UNELCO upon expiry of the contract. (Note: 

Requiring each tenderer to pay this fee will level the playing field across all 

bidders. In addition, if UNELCO loses the tender, then the Government will 

have the funds to compensate UNELCO upon expiry of the current 

concession from the fee paid by the winning company.) 

• The tender specification will include a draft contract based on best practices 

from overseas. The tender specification and contract will be developed by the 

URA with external assistance. Both documents will be reviewed by the 

Attorney General prior to their release. (Note: In the two previous tenders, the 

Government broadly accepted the contract put forward by UNELCO instead 

of putting forward its own contract.) 

• The tender contract will include a new tariff adjustment formulae developed 

with the assistance of the URA. As noted in section 2.3.3 below, it is 

recommended that electricity tariffs be regulated on a concession by 

concession basis instead of the current uniform tariff adjustment process. 

• A two stage tender process should be conducted with a pre-qualification stage 

conducted to establish a short list of qualified bidders. 

The tender process should commence no later than 1 July 2009 in order to allow sufficient 

time for any handover of facilities to a new concessionaire if UNELCO were not the 

successful company. Based on international experience, the tender process should be 

completed within six months and international consultants should be appointed to assist the 

Tenders Board and Ministry for Lands. 

It will also be important for the Government to conduct an international road show to attract 

potential bidders. The tender for the Malekula and Tanna concessions only had five firms that 

submitted pre-qualification bids. This is not surprising given their small size but the 

Luganville concession is much larger and commercially viable without subsidies. In addition, 

there may be tax benefits for a bidder who shares a subsidiary in Vanuatu. The Government 

can improve the pool of potential bidders if it develops and implements a well structured 

marketing campaign. 

2.3 Electricity Tariff Level Options 

2.3.1 Current Tariff Adjustment Rules 

Electricity tariffs are set on a uniform basis across the four concessions operated by 

UNELCO. The tariffs charged by UNELCO are derived from a base rate tariff Po which is 

indexed quarterly for changes in the costs of fuel, labour, and equipment. Figure 1 below 

illustrates the current tariff formula and structure. 
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Figure 1 Electricity Tariff Adjustment Formula and Structure 

 

 

 

 

 

 

 

 

 

 

 

 

 

The tariff adjustment formula was last modified in September 1998 although it has been 

further modified to include the two new concessions of Malekula and Tanna. The current 

formula and parameters are set out below with the last tariff adjustment made for the period 1 

April to 30 June 2007. 

Figure 2 Current Electricity Tariff Adjustment Formula 
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G= (G‟ x L‟ + G” x L”+G‟‟‟ x L‟‟‟+ G‟‟‟‟ x L‟‟‟‟)/(L‟+L‟‟+L‟‟‟+L‟‟‟‟) 

G‟ – is the average price of a litre of diesel fuel delivered to the Port Vila power 

station calculated by dividing the total amount of invoices received by 

UNELCO for the corresponding amount of diesel fuel delivered during the first 

three months of the four month period preceding the date of adjustment of 

tariffs. 

L‟ – is the number of litres of diesel fuel consumed by the Port Vila power 

stations during the first three months of the four month period preceding the 

date of adjustment of tariff. 

G‟‟‟ and L‟‟‟ are the same information for the Malekula power concession. 

G‟‟‟‟ and L‟‟‟‟ are the same information for the Tanna power concession. 

G‟‟ is the same information for the Luganville concession. 

L‟‟- is the number of litres of diesel fuel which would have been consumed by 

the Luganville thermal power station during the first three months of the four 

month period preceding the date of adjustment of tariffs if the power generation 

had been entirely produced by diesel generators, calculated as follows: 

  L‟‟ = ( Csg/MVg) x (Eh + Ed) 

Where: 

Csg and Mvg – represent the specific consumption of diesel oil ( in 

grams/kWh) and the density of diesel fuel (in grams/litre) 

respectively as defined in section 18 of the addendum dated 03 

March 1999 to the Concession Contract of Luganville.) 

Eh – is the energy produced by the hydroelectric power station (in 

kWh) as defined in the same section 18, during the first three months 

of the four months preceding the date of adjustment of tariffs. 

Ed – is the energy produced by the diesel power station (in kWh), 

during the first three months of the four months preceding the date of 

adjustment of tariffs. 

 M – is the average of the daily wage for a single male not receiving board or lodging 

in Port Vila at IFIRA WHARF and STEVEDORING, classified as an “inexperienced 

labourer”, and of classification “PO2” with the Public Service of the Vanuatu 

Government. (Note: the definition of M may be modified by mutual consent if a cost 

of living index were to be published on a regular basis.) 

 IM – is the average of the indices “Materiel” (equipment) published by the “Journal 

Officel” (New Caledonia Gazette) for the first three months of the four months 

preceding the date of adjustment of tariffs. 

 C – is the average of the daily currency exchange rate for the first three months of the 

four month period preceding the date of adjustment of tariffs, as published by the 

Banque d‟Hawai in the column “selling rate”, for the Pacific Franc (XPF or CFP) to 

Vatu (expressed as Vatu/XPF). 

 

We note that the base indices for equipment (IM0) is defined in the 1998 addendum as 111.78 

but the most recent tariff adjustment for the April 2007 quarter uses a value of 92.38. The 

change in value is not documented in any addendums but may have been agreed during one of 

the quarterly tariff adjustments since 1998. 

The current tariff adjustment formula provides the following benefits to UNELCO and 

consumers: 
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 With fixed weights for fuel, labour and equipment the benefits of all efficiency 

improvements flow to UNELCO as increased profits until the weights are adjusted. 

This provides a strong incentive for UNELCO to be an efficient service provider. 

 All price changes in diesel fuel, labour, and equipment (adjusted for exchange rates) 

flow to the consumer in either higher or lower electricity tariffs depending on whether 

input prices are increasing or decreasing. 

 The increased profits arising from all volume growth in electricity consumption flow 

to UNELCO. On the other hand if volumes decrease substantially then UNELCO 

faces the revenue risk. 

 

It is interesting to note that original tariff adjustment formula included an adjustment for kWh 

sales volumes as illustrated below in Figure 3 below. 

Figure 3 Original Electricity Tariff Adjustment Formula 

 

 

 

 

 

 

 

 

 

 

 

 

 

It can be seen that the previous tariff adjustment formula reduced the changes in costs other 

fuel by the growth in kWh sales volume. V0 was defined as the sales in kWh to consumers 

from the 1
st
 July 1985 to 30 June 1986. V was defined as the sales in kWh in the first 12 

months of the fifteen months period preceding the date of adjustment. An example of the 

original formula is illustrated in the tariff adjustment for 1 April to 30 June 1997 as shown 

below: 

 

 

 

 

 

 

 

It can be seen that if electricity tariffs had benefited from an adjustment to other costs (e.g. 

equipment and labour) since 1998, then the base tariff P would be lower than the current rate 

of 47.98 Vatu per kWh. According to the UNELCO statistics, the kWh sold in 1998 was 

37,861504 which compares to 45,905,808. It is estimated that if the volume adjustment was 
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applied in the April 2007, then the base tariff would be 11% lower than the current level as 

shown below: 

 

 

 

 

 

 

 

 

 

 

 

 

2.3.2 Current Electricity Structure 

Table 2 on the next page presents the current electricity tariff structure by customer segment. 
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Table 2 Current UNELCO Tariffs by Customer Segment (April to June 2007) 

 

B ase R ate    P= 47.98  Vatu per kW h 0.48  U S cents per kW h

1 U SD  = 99.98 Vatu    

P co-efficient  

B  Sm all D om estic C ustom ers 1st b lock up to 60 kW h 0.62 29.75 Vatu per kW h 0.30  U S cents per kW h

Low voltage custom ers 5 or 10 2nd block from  61 to 120 0.93 44.62 Vatu per kW h 0.45 U S cents per kW h

am ps s ingle phase

Above 120 kW h the penalty rate  1.7 81.57 0.82 U S cents per kW h

Fixed C harge   N one     N one

Security D eposit 70 3358.60 33.59 U SD

A O ther Low  Voltage C ustom ers Flat rate  0.96 46.06 Vatu per kW h 0.46  U S cents per kW h

Above 120 kW h per m onth        

F ixed C harge (m onthly) 19 911.62 per subscribed kVA 9.12 U SD

Security D eposit 150 7197.00 71.98 U SD

B  B usiness L icence H older Flat rate  0.87 41.74 Vatu per kW h 0.42  U S cents per kW h

(Low  Voltage) Fixed C harge (m onthly) 20 959.60 per subscribed kVA 9.60 U SD

Security D eposit 150 7197.00 71.98 U SD

F H igh Voltage C ustom ers Flat rate  0.7 33.59 Vatu per kW h 0.34  U S cents per kW h

Fixed C harge (m onthly) 25 1199.50 per subscribed kVA 12.00 U SD

Security D eposit 150 7197.00 71.98 U SD

T  Sports F ield Flat rate  1 47.98 Vatu per kW h 0.48  U S cents per kW h

Fixed C harge (m onthly)  N one    

Security D eposit  N one    

E Public L ighting Flat rate  0.54 25.91 Vatu per kW h 0.26  U S cents per kW h

Fixed C harge (m onthly)  N one    

Security D eposit  N one     
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It can be seen that while the base tariff rate is very high at 48 US cents per kWh, the tariff 

structure also relies on fixed monthly charges for UNELCO to earn sufficient revenues 

because no customer segment, other than sports fields, pays the base rate for energy 

consumption. All customer segments, except small domestic customers and public lighting, 

pay fixed charges as a multiple of their estimated peak demands (e.g. kVA charge). A small 

domestic customer will automatically be transferred to the A-Low Voltage Customer tariff 

if their monthly consumption exceeds 120 kWh per month for three consecutive months. 

The actual average tariff per kWh paid by the customer is a function of their total payments 

(energy charges plus fixed monthly charges) divided by their total annual consumption. For 

example, a business licence holder who consumes a medium amount of 280 kWh per month 

and is a subscribed customer at 10 amps would pay an average of 54 US cents per kWh while 

a small domestic customer pays an average of 36 US cents per kWh. For customers on fixed 

charges, the more the customer consumes the lower the average annual charge. 

B Business L icence Holder   Sm all Dom estic Custom er

154,764.29   Energy charges (280 kW h per m onth) 42,836.54   Energy charges (100 kW h per m onth)

25,332.00   F ixed charges (12 x 2111 Vatu) 0.00   F ixed charges

180,096.29   Total charges 42,836.54   Total charges

48,000   Annual consum ption kW h 1,200   Annual consum ption kW h

53.60    Average rate Vatu per kW h 35.70    Average rate Vatu per kW h

0.54    US cents per kW h 0.36    US cents per kW h  

 

The tariff subsidy to small domestic customers is quite generous compared to other 

developing countries. In many countries, for example Indonesia, a subsidised tariff is only 

offered on the first 30 kWh per month electricity consumption. 

2.3.3 Options for Change 

The 1998 Addendum for the Port Vila and Luganville concessions revised the rules for 

changes to the tariff adjustment formula. Section 7.5 Revision of Tariffs now states: 

“The reference price P0, the quarterly adjustment formula, and the tariff structure may 

be revised at the request of the either the Grantor (i.e. Government) or the 

Concessionaire in the following cases: 

 If more than 5 years have elapsed since the date of effect of this amendment or 

since it was last revised. 

 If the price P has increased or decreased by more than 15% as compared to the 

reference price P0 defined in section 2 (i.e. 30.35 Vatu per kWh), or if one of the 

parameters of the quarterly price adjustment formula increased or decreased by 

more than 25% as compared to the value of the base indices defined in section 

3. 

 If the fiscal conditions used for the establishment of the reference price in 

section 7.1 have been modified. 

 If a revision appears necessary to allocate sufficient funds to the replacement 

and major maintenance fund as defined in section 5 of the Agreement Varying 

Concession of the 25
th
 September 1997, depending on the level of expenses 

debited from the fund. 

 If some new event should cause a major variation in the costs to the 

Concessionaire such that a review of tariffs appears necessary to pass on the 

variation in cost due to the new conditions of power generation and distribution 

in an equitable manner on to the price of electricity. 

 Or if the Grantor and the Concessionaire agree to modify the tariff structure, 

either by creating new categories of consumers or cancelling existing ones, or 
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by revising the coefficients to be applied to the base price used to calculate the 

price of energy for the various categories of supply, provided that such 

modifications cause neither profit or loss for the concessionaire.” 

 

The Government could re-open the tariff formula now with UNELCO since it has not been 

reviewed since 1998. However to do this immediately would be risky because the 

Government does not have sufficient facts to establish whether the outcomes of a revision to 

the tariff formula would be favourable to consumers. Even an adjustment to the formula to 

reinstate the sales in kWh volume adjustment might be negated by changes in the fuel weights 

or other cost weights.  

Also, the Government also needs to establish the potential viability of other sources of 

generation in Efate island, for example wind power and biomass, before deciding on whether 

to open negotiations. As highlighted in section 4.2 of this report, UNELCO is already 

conducting a pilot trial of a 275 kW wind generator. If this pilot is viable, UNELCO may 

install an additional nine wind generators to raise total installed capacity to 2.75 MW. This 

will displace expensive diesel generation on Efate and require a change to the tariff 

adjustment formula because it is solely based on diesel generation (except for the adjustment 

for hydro power in Luganville). UNELCO has already acknowledged that the tariff 

adjustment formula would need amendment if wind generation is established to be a viable 

alternative fuel, and presumably the same would apply if biomass generation is proved to be 

economically viable. In re-opening the tariff formula, the provisions for UNELCO receiving 

funds from the Sarakata for grid extension should also be examined. The provision of funds 

enables UNELCO to increase its sales volume (apparently at no cost) without any tariff 

reductions resulting from economies of scale. 

2.3.3 Recommendation  

It is recommended that an electricity tariff study be conducted by the URA before deciding 

whether to open tariff negotiations with UNELCO under section 7.5 of the concession 

agreement. The electricity tariff study should: 

 review the current costs and the level and structure of tariffs for all concessions; 

 assess the impact on future generation costs of alternative generation technologies 

(i.e. wind power and biomass); 

 determine the impact on consumers from re-opening negotiations on the current 

tariff adjustment formula; 

 recommend a revised formula for tariff adjustments which provides a better 

mechanism for sharing efficiency and sales volume gains with customers after the 

Concessionaire has had time to earn sufficient returns from them (i.e. a five year 

price path where at the end of the five years some of the gains are passed on to 

consumers in the form of lower tariffs);  

 consider moving to a regime where electricity tariffs are set and regulated on a 

concession by concession basis rather than the current uniform tariff policy. This 

will be a fairer system since the majority of the rural population does not benefit 

from the cross subsidies which occur under the current uniform tariff policy; 

 consider how Government funding for grid extensions should be taken into 

account in the tariff setting process; and 

 recommend a negotiating strategy for tariff adjustments if the negotiations are to 

proceed. (Note:  For example, it may be possible to offer UNELCO capital grants 

to connect new customers if in return they reinstated volume provisions in the 

tariff.) 
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The electricity tariff study should not commence before March 2007. This will provide 

sufficient time for the following activities to be in place as inputs to the tariff study: 

 Establishment of the URA; 

 Establishment of technical and financial reporting requirements for UNELCO 

including the regulatory accounts (Note: The regulatory accounting information is 

important because it will allow the URA to better determine the basis of overhead 

and other cost allocations between UNELCO‟s electricity and water sector 

activities.) 

 Wind Power and Biomass generation studies – as discussed in section 4.3 of this 

report, two projects are recommended to assess viability of wind power and 

biomass generation in Efate and other parts of Vanuatu. 

 

2.4 Summary of recommendations 

2.4.1 Luganville Concession 

 

A tender for the Luganville concession should be conducted on the following basis: 

• The tender will provide for a concession to generate and supply of electricity 

to the city of Luganville (and within 15 kms of the city limits) on the basis 

that all generation is supplied from diesel generation. The tender should 

specify the average cost of electricity to customers in current prices of the 

year of the tender. (Note: This means that the kWh expected to be supplied 

from Sarakata hydro power station must be valued as if they are produced 

using the concessionaire‟s expected diesel generation costs. The Government 

will calculate the savings resulting from hydro generation in accordance with 

provisions included in the tender document.) 

• Operations and maintenance costs of Sarakata Hydro Power station will be 

priced separately. (Note: Under the current contract, the expenditures have 

been set on a lump sum basis and have not adjusted since 1995 as 4.0 million 

Vatu per annum for maintenance, 10.0 m Vatu per annum for personnel, and 

6.0 million Vatu per annum for miscellaneous items and overheads.) 

• The selected bidder will be required to pay an upfront fee equivalent to the 

compensation payable to UNELCO upon expiry of the contract. (Note: 

Requiring each tenderer to pay this fee will level the playing field across all 

bidders. In addition, if If UNELCO loses the tender, then the Government 

will have the funds to compensate UNELCO upon expiry of the current 

concession from the fee paid by the winning company.) 

• The tender specification will include a draft contract based on best practices 

from overseas. The tender specification and contract will be developed by the 

URA with external assistance. Both documents will be reviewed by the 

Attorney General prior to their release. (Note: In the two previous tenders, the 

Government broadly accepted the contract put forward by UNELCO instead 

of putting forward its own contract.) 
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• The tender contract will include a new tariff adjustment formulae developed 

with the assistance of the URA. As noted in section 2.3.3 above, it is 

recommended that electricity tariffs be regulated on a concession by 

concession basis instead of the current uniform tariff adjustment process. 

• A two stage tender process should be conducted with a pre-qualification stage 

conducted to establish a short list of qualified bidders. 

The concession should be for a period of twenty years consistent with the basis on which the 

two latest concessions (e.g. Malekula and Tanna Island are 20 years concessions) were 

awarded. 

The tender process should commence no later than 1 July 2009 in order to allow sufficient 

time for any handover of facilities to a new concessionaire if UNELCO were not the 

successful company. Based on international experience, the tender process should be 

completed within six months and international consultants should be appointed to assist the 

Tenders Board and Ministry for Lands. 

2.4.2 Electricity Tariffs 

 

It is recommended that an electricity tariff study be conducted by the URA before deciding 

whether to open tariff negotiations with UNELCO under section 7.5 of the concession 

agreement. The electricity tariff study should: 

 review the current costs and the level and structure of tariffs for all concessions; 

 assess the impact on future generation costs of alternative generation technologies 

(i.e. wind power and biomass); 

 determine the impact on consumers from re-opening negotiations on the current 

tariff adjustment formula; 

 recommend a revised formula for tariff adjustments which provides a better 

mechanism for sharing efficiency and sales volume gains with customers after the 

Concessionaire has had time to earn sufficient returns from them (i.e. a five year 

price path where at the end of the five years some of the gains are passed on to 

consumers in the form of lower tariffs);  

 consider moving to a regime where electricity tariffs are set and regulated on a 

concession by concession basis rather than the current uniform tariff policy. This 

will be a fairer system since the majority of the rural population does not benefit 

from the cross subsidies which occur under the current uniform tariff policy; 

 consider how Government funding for grid extensions should be taken into 

account in the tariff setting process; and 

 recommend a negotiating strategy for tariff adjustments if the negotiations are to 

proceed. (Note:  For example, it may be possible to offer UNELCO capital grants 

to connect new customers if in return they reinstated volume provisions in the 

tariff.) 

 

The electricity tariff study should not commence before March 2007. This will provide 

sufficient time for the following activities to be in place as inputs to the tariff study: 

 Establishment of the URA; 

 Establishment of technical and financial reporting requirements for UNELCO 

including the regulatory accounts (Note: The regulatory accounting information is 

important because it will allow the URA to better determine the basis of overhead 
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and other cost allocations between UNELCO‟s electricity and water sector 

activities.) 

 Wind Power and Biomass generation studies – as discussed in section 4.3of this 

report, two projects are recommended to assess viability of wind power and 

biomass generation in Efate and other parts of Vanuatu. 
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3. Sarakata Special Reserve Fund 

The Sarakata Special Reserve Fund was established on 3 March, 1995 in an addendum to the 

concession agreement with UNELCO. Under the addendum, UNELCO is responsible for the 

operations and maintenance of the Sarakata hydro plant (2 X 300 kW units) and tariffs are set 

for Luganville on the basis that all electricity is produced using diesel fuel. The savings in 

generation costs are credited to the Sarakata Special Reserve Fund and are to be used 

primarily to finance rural electrification. With the third phase of the Sarakata Hydro Project 

(an additional 600 kW unit) about to commence with funding from Japan, the Government 

also wished to review the operation and management of the Sarakata Special Reserve Fund to 

ensure it is fully effective in achieving its stated objective of promoting rural electrification. 

 

In this section of the report we review the objectives of the fund and its performance to date. 

This is followed by a discussion of recommended reforms to improve the performance of the 

fund in achieving its objectives. 

 

3.1 Fund Performance 

Under subsection 73 of the Addendum the Fund may be allocated to the following purposes: 

 To assist in extending the electrical networks; 

 To assist in individual connections; 

 To electrify public facilities; 

 To subsidise individual electricity bills (see section 35); 

 To build up the “Sarakata Renewal Fund”, if it falls short by common accord with 

UNELCO; and 

 To assist in rural electrification in Vanuatu. 

The Government has the authority to decide on the use of the Special Reserve Fund and 

appoints a technical committee to submit technical and financial proposals for 

implementation. 

According the Addendum, the Technical Committee is composed of: 

 The Minister responsible for Energy or his representative; 

 A representative of UNELCO; 

 A representative of the Energy Unit; 

 A representative of the SANMA Provincial Council; and 

 A representative of the Luganville Municipal Council. 

The current membership now includes a representative from the Ministry of Finance and 

Economic Management) and the Chairperson is now Mr. Russell Nari, Director General of 

the Ministry for Lands & Natural Resources. (An amendment to the Addendum was approved 

by the Council of Ministers in June 2006 to add these two members.) 

The Technical Committee has met ten times since 1996 and meets once a year usually in 

February. The next meeting for 2007 has been delayed until May 2007. 

Table 3 below shows the total funds available to the Special Reserve Fund from 1995 to year 

end 2005. The total flow of funds into the Special Reserve Fund is 487,173,342 Vatu. 
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Table 3 Inflows into the Sarakata Special Reserve Fund 1995 to 2005 

 
Operation Period (A) 

Gross Revenues 
(B) 

UNELCO 
Management Fees 

 (-) 

(C) 
Plant  Renewal 

Fund 
(-) 

Net Revenues 
(=) 

(D) 
Interest on 
Renewal 

(+) 

(E) 
Reimbursement 
on Connection  

(+) 

Total 
Available 

Funds 
 (=) 

Mar95-Feb96 40,665,952 20,000,000 10,000,000 10,665,952 0 0 10,665,952 

Mar96-Feb97 86,284,823 20,000,000 10,000,000 56,284,823 525,000 523,329 57,333,152 

Mar97-Feb98 91,796,936 20,000,000 10,000,000 61,796,936 656,311 314,804 62,768,051 

Mar98-Feb99 81,684,288 20,000,000 10,000,000 51,684,288 760,297 456,190 52,900,775 

Mar99-Feb00 82,669,765 20,000,000 10,000,000 52,669,765 1,056,574 1,600,398 55,326,737 

Mar00-Feb01 100,473,914 20,000,000 10,000,000 70,473,914 1,356,264 1,501,859 73,332,037 

Mar01-Dec01 80,456,685 16,666,667 8,219,178 55,570,840 634,280 1,044,231 57,249,351 

Jan02-Dec02 59,950,178 20,000,000 10,000,000 29,950,178 725,344 1,404,377 32,079,899 

Jan03-Dec03 57,886,496 20,000,000 10,000,000 27,886,496 725,290 1,663,362 30,275,148 

Jan04-Dec04 61,404,386 20,000,000 10,000,000 31,404,386 796,204 1,741,315 33,941,905 

Jan05-Dec05 49,408,331 20,000,000 10,000,000 19,408,331 715,088 1,176,916 21,300,335 

        

TOTAL 792,681,754 216,666,667 108,219,178 467,795,909 7,950,652 11,426,781 487,173,342 

 

Note:  The total funds available through the period ending 2005 are as follows: 

Sarakata Special Reserve Fund:  487,173, 343 Vatu 

Additional contributions  23, 276,487 Vatu 

 3,876,487 from UNELCO in 1995/96; and 

 19,400,000 from the Ministry of Education in 1998/99. 

Total available funds  510,449, 830 

Less Total expenditures  453, 883, 286 (Table 3 below for an expenditure breakdown through 2004.) 

Unexpended funds  56,563,533 

Held by Government  39,395,307 

Held by UNELCO  17,168237 (end of works) 
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The definition of each financial item is: 

 (A) Gross revenues – this is the reduction in generation costs which results from 

using hydro instead of diesel generation. For example, in 2005 the reduction in fuel 

and lubricant expenditures were: 

o Energy produced by hydro kWh x Average Fuel Oil Consumption (g/kwh) x 

Fuel Oil Average Price (Vatu per litre) = 48,944,382 Vatu 

o Energy produced by hydro kWh x Average Lubricant Consumption (g/kwh) 

x Lubricant Average Price (Vatu per litre) = 463,949 Vatu 

o = 49,408,331 Vatu 

 (B) UNELCO Management Fee consists of the following items which are deemed 

fixed for 3 years or longer until either party seeks a review: 

o Maintenance expenditures: 4,000,000 Vatu per year 

o Personnel expenditures: 10,000,000 Vatu per year 

o Miscellaneous items and overhead: 6,000,000 Vatu per year 

 (C) Sarakata Renewal Fund – 10,000,000 Vatu per year must be allocated to a sinking 

fund for the renewal of the Sarakata hydro plant. 

 (D) Interests on the Renewal Fund - The funds that are set aside for the hydropower 

renewal purposes are put in a bank account under UNELCO‟s name. The interest 

earned is added each year to the funds injected into the Special Reserve Fund.  

 (E) Reimbursements on Connections – Each year an allocation is made from the 

Special Reserve funds to help pay for new connections. The recipients are required to 

pay back this capital grant over a five year period. These funds are re-injected into the 

Special Reserve Fund. 

It is interested to note that the UNELCO management fees have never been reviewed since 

the Addendum took effect in 1995. Under section 25 of the Addendum, the Government or 

UNELCO may request a review of these fees and they will be reset according to the “actual 

level of expenditure incurred” for a new three year term. If the review is requested, only then 

is UNELCO required to submit to the Government (Grantor) full information, cost estimation, 

and documentary evidence in support of the actual costs incurred. The budgeted costs seem to 

be large in relation to those normally incurred.  For hydropower plants it is common to allow 

fixed operating maintenance costs of two percent of capital costs per year.  For the Sarakata 

plant this would amount to about 10,000,000 Vatu per year. 

All of the Committee‟s recommendations for allocations from the Special Reserve Fund 

require the approval of the Minister for Lands. Table 4 on the next page gives a summary of 

the use of the funds in the Special Reserve Fund through 2004. The expenditures for 2005 are 

not yet available. 
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Table 4 Expenditures from the Sarakata Special Reserve Fund 
M ar 95 -Feb 

96

M ar 96 - 

Feb 97

M ar 97 - Feb 

98

M ar 98-Feb 

99

M ar 99-Feb 

00

M ar 00 - Feb 

01

M ar 01-D ec 

01

2002 2003 2004 Total % to  Total

LU G AN VILLE

G rid  Extensions 4,151,203 31,216,646 28,478,895 58,150,974 36,754,300 19,129,594 0 13,244,163 9,263,535 17,442,998 217,832,308 48.0%

N um ber o f C onnections 119 276 177 96 18 686  

Ind ividua l C onnections 7,394,945 0 17,437,002 0 10,341,448 4,135,343 0 322,898 0 0 39,631,636 8.7%

Street L ight M ain tenance 

(inc l. add itiona l ligh ts)

425,000 425,000 462,188 489,376 1,798,876 653,907 1,137,658 1,226,252 1,444,105 1,226,252 9,288,614 2.0%

Total Luganville 11,971,148 31,641,646 46,378,085 58,640,350 48,894,624 23,918,844 1,137,658 14,793,313 10,707,640 18,669,250 266,752,558 58.8%

  

EN ER G Y O FFIC E             

A llocations 1,066,595 5,628,482 18,539,081 15,505,286 15,800,930 21,142,174 16,637,006 8,985,053 5,000,000 15,234,139 123,538,746 27.2%

R ura l E lectrifica tion 

P ro jects

1,279,043 3,588,635 3,173,571 2,647,354 19,135,715 16,477,587 9,312,018 55,613,923 12.3%

Ind ividua l connections   

M aleku la 499 499  

Tanna 543 543  

C ost o f C onnections 13,511,614 13,511,614  

Energy O ffice  

M anagem ent

0 928,452 6,544,393 4,496,032 13,782,388 5,538,101 0 0 5,000,000 5,922,121 42,211,487 9.3%

B alance of funds 0 1,111,395 8,821,117 8,361,900 -17,117,173 -873,514 16,637,006 8,985,053 0 0 25,713,336 5.7%

 

O TH ER  ALLO C ATIO N S 0  

Sanm a E lectric ity B ill 0 0 0 0 0 579,474 0 704,495 933,462 1,143,019 3,360,450 0.7%

Luganville  Tariff Subsidy 0 0 0 0 0 0 14,769,470 29,099,146 15,191,216 0 59,059,832 13.0%

M odifica tion U N ELC O  

b illing  system

0 0 0 0 0 0 1,094,000 0 0 0 1,094,000 0.2%

Allocations 0 0 0 0 0 0 0 0 0 80,700 80,700 0.0%

Total O ther A llocations 0 0 0 0 0 579,474 15,863,470 29,803,641 16,124,678 1,223,719 63,594,982 14.0%

  

G R AN D  TO TAL 13,037,743 37,270,128 64,917,166 74,145,636 64,695,554 45,640,492 33,638,134 53,582,007 31,832,318 35,127,108 453,886,286 100%  

Source: Minutes of the Sarakata Hydropower 10
th
 Technical Committee Meeting, February 27, 2006. 
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It can be seen that in terms of the fund‟s objectives the following outcomes have occurred so 

far: 

Table 5 Allocation of the Special Reserve Fund by Objective 

Objective Total Funds  % 

Grid extensions (Luganville) 217.8 m Vatu 48% 

Individual connections 

(Luganville - 686 connections) 

39.6  m Vatu 8.7% 

Electrify public facilities (street lighting in Luganville) 9.3 m Vatu 2.0% 

Individual subsidies 

 (Sanna Electricity bill + Luganville tariff subsidy) 

62.4 m Vatu 13.7% 

Rural Electrification projects 

 (managed by the Energy Office) 

55.6 m Vatu 12.3% 

Energy Office Management 42.2 m Vatu 9.3% 

Other Allocations (UNELCO billing system) 1.2 m Vatu 0.2% 

Unexpended funds 25.7 m Vatu 6% 

 

These percentage allocations exclude the 13.5 million Vatu spent on new connections for 

Malekula and Tanna Island because the source of funds for new connections on Malekula and 

Tanna Island is not clear. The Statement of Sarakata savings in the 10
th
 Technical Committee 

Meeting Minutes treats it as a rural electrification project funded from the allocation to the 

Energy Office. However as Table 3 shows in year March 2000 to February 2001, the Energy 

Office shows these expenditures separately from the rural electrification projects funded from 

their budget allocation (i.e. 16,477,587 Vatu and 13,511,614 Vatu). 

It can be seen that of the total expenditure allocations only 56.7% has been used for grid 

extensions and new connections and all of these funds have been spent in Luganville. It is 

also noted that the cost of grid extensions at approximately US$3175 per household is 

extremely expensive by current international standards.  Large grid extension programs in 

Lao PDR, grid extension costs average about US$628 per household 
2
  Also in a recently 

completely rural electrification study for Timor Leste (where estimates were deliberately 

inflated in view of post conflict provisions), average cost per household, including medium 

voltage feeders and medium and low voltage distribution (excluding connections), was 

estimated to cost US$560 per household. 

It is also important to note that allocating funds to cover the recurrent costs of the Energy 

Office is not consistent with the original objectives of the Special Reserve Fund. As Table 6 

shows below the allocation to the Energy Office was originally 10 per cent from 1996 to 1998 

and was then increased to the current 30 per cent from March 1998. 

                                                      
2
 See Project Appraisal document at following link: 

http://www-

wds.worldbank.org/external/default/main?pagePK=64193027&piPK=64187937&theSitePK=523679&

menuPK=64187510&searchMenuPK=64187283&siteName=WDS&entityID=000112742_200604121

21052 
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Table 6 Allocations to the Energy Office as Percentage of Sarakata Savings 

 

Savings

Energy 

O ffice 

Allocations % of Savings

M ar 95 -Feb 96 10,665,952 1,066,595 10%

M ar 96 - Feb 97 56,284,823 5,628,482 10%

M ar 97 - Feb 98 61,796,936 18,539,081 30%

M ar 98-Feb 99 51,684,288 15,505,286 30%

M ar 99-Feb 00 52,669,765 15,800,930 30%

M ar 00 - Feb 01 70,473,914 21,142,174 30%

M ar 01-Dec 01 55,570,840 16,637,006 30%

2002 29,950,178 8,985,053 30%

2003 27,886,496 5,000,000 18%

2004 31,404,386 15,234,139 49%

Total 448,387,578 123,538,746 28%  

 

Table 4 shows that of the 123.5 million Vatu allocated to the Energy Office, 42.2 million 

Vatu has been used to cover its recurrent costs while 55.6 million Vatu has been spent on 

rural electrification projects.  

However, the documentation on the outcomes of these projects appears to be inadequate. The 

Consultants examined two data sources: 

 The Minutes of the 10
th
 Technical Meeting provide an expenditure breakdown for 

seven solar power, wind and biogas projects for 2004 but there is no analysis of the 

number of people benefiting from these schemes. Although we did not examine the 

minutes for previous meetings, we were told that they provide similar information on 

the rural electrification projects with no information on the outcomes. 

 The Energy Office prepared a report entitled “The Sarakata Hydropower Scheme 

Generated Benefits Period: From February 1996 to December 2005”. This report 

provides no information the outcomes of the electrification projects from 1996 to 

2004. 

In conclusion, it is the Consultants view that the Special Reserve Fund has not been 

effectively managed to achieve rural electrification outside of Luganville. In total, 72 percent 

of the funds allocated have been spent in Luganville and the costs per household connected 

seem to be inordinately high, another 9.3 percent has been spent on the Energy Office 

recurrent costs and it has not been demonstrated that the money spent on rural electrification 

projects has resulted in viable and on-going rural electrification systems.  

In addition, the operation of the Special Reserve Fund has suffered from three other 

deficiencies: 

 UNELCO has administered the Special Reserve Fund rather than the Ministry for 

Finance. The Consultants were advised that the savings and other income flowing 

to the Special Reserve Fund should be managed by the Ministry of Finance in a 

special account and all funds should be appropriated by the Government from 

Fund 4. (Note: Fund 2 is for expenditures for Government revenues while Fund 4 

deals with special purpose funds established by Government.) 

 There has never been any independent audit of expenditures or any ex-post 

evaluation reviews of the rural electrification projects managed by the Energy 

Office. 

 There is no public process in place to allow other organisations, particularly 

NGOs, to put forward rural electrification projects for funding.  
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3.2 Recommended Reforms 

In the short term, six steps should be taken to improve the administration of the Special 

Reserve Fund: 

1. Financial administration of the Special Reserve Fund should be transferred to the 

Ministry of Finance and all appropriation should be through warrant control under 

Fund 4. (Note: This reform is supported by UNELCO.) 

2. The Auditor General should appoint an external auditor through international tender 

for the Special Reserve Fund and the Sarakata Renewal Fund. The external auditor 

should be appointed for a three year contract with an option for a two year extension 

of the end of the contract. The cost of the auditor should be paid for from the Sarakata 

Savings. Once appointed, an audit should be performed for 2004, 2005, and 2006 

expenditures, and for all contributions to UNELCO grid extension, with a report to 

the Auditor General and Ministry of Finance and Economic Management. 

3. In parallel with the audit a review of actual expenditures occurred in operation and 

maintenance of the Sarakata hydro plant should be carried out, with a view to re-

opening the annual appropriations for operation and maintenance.  The appropriate 

level of funding for renovation and renewal, to be specified in the new tender, could 

also be reviewed as part of this exercise 

4. For 2007, the allocation of savings for any new projects should be suspended except 

for the Port Orly rural electrification project pending the proposed review of rural 

electrification funding as discussed in section 4.11 of this report. Savings may also be 

allocated to complete any current approved projects. 

5. The allocation of funds to cover the recurrent costs of the Energy Office should cease 

after a capacity support project is established with donor funding. This is discussed in 

more detail in the section 4.12 of this report. 

6. The Sarakata Special Reserve fund savings could be merged into a general rural 

electrification fund which will be supplemented by grant aid from various donors. 

The general rural electrification fund will be open to applications for projects to all 

service providers including NGOs. This recommendation is discussed in more detail 

in the section 4.11 of this report. 

Issue for comment by the Government of Vanuatu 

Currently, the Minister for Lands approves all project allocations from the Special Reserve 

Fund based on recommendations of the Technical Committee.  

Will this function need to be assigned to the Minister of Finance if the Ministry of Finance 

and Economic Management is to administer the fund? 

If so, this will require an Addendum to the Luganville concession. 
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4. Rural Electrification 

4.1 Connection Status 

According to the 1999 census (Table 7), Vanuatu had a population of 186,678 in 36,408 

households.   The population classified as urban (in the population centres of Port Vila and 

Luganville), was 40,094 in 8,257 households (4.9 persons per household) and the population 

classified as rural was 146, 584 in 28,157 households (5.2 persons per household). 

Projecting forward at the average growth rates pertaining in the 10 years prior to the 1999 

census, it is estimated that the current population of Vanuatu is about 230,000 people of 

whom some 55,000 (in 20,000 households) are in urban areas and 175,000 (in 33,500 

households) are in rural areas. 
 

Table 7 Population and Households at end 1999 and 2006 (estimated) 

 1999 AAGR (%) 2006 

Location Population Households  Population Households 

Vanuatu Total 186,678 36,408  215,042 42,041 

  of which Urban 40,094 8,257 4.2 53,475 11,013 

    Port Vila 29,456     

    Luganville 10,738     

  of which Rural 146,584 28,151 1.4 161,567 31,028 

    Malampa 32,705 6,478 1.7 36,801 7,289 

    Penama 26,640 5,371 3.0 32,764 6,606 

    Sanma 25,346 4,867 2.6 30,335 5,825 

    Shefa 25,083 4,733 2.5 29,816 5,626 

    Tafea 29,047 5,364 2.5 34,528 6,376 

    Torba 7,757 1,338 2.5 9,221 1,590 

 

The census reported that electricity was the primary source of lighting for 60.6 percent of 

urban households and 6.9 percent of rural households.  This corresponds to 5024 households 

and 1927 households respectively.  However, the urban number is less than UNELCO 

connections at end of 1999 of 6179 households.  To maintain consistency with both census 

and UNELCO, total census numbers have been reclassified into grid connected (6179 

households) and off grid (772 households) with an overall electrification rate of 20%  Since 

1999, UNELCO has made additional connections in Port Vila  (2659), Luganville (765), 

Tanna (554) and Malekula (498).  Without allowing for additional off grid connections, the 

number of which is unknown, it is estimated that at end of 2006, some 11400 households 

have access to electricity.   The overall electrification rate for Vanuatu is therefore about 27%. 

Connection rates in Port Vila and Luganville urban areas are about 75%.  Therefore, there 

appears to be significant potential for consolidation and possibly grid extension.  This may 

not have happened because UNELCO have approached new connections and grid extension 

on a purely commercial basis.  However, it appears that UNELCO connections have 

accelerated in recent years, possibly responding to the introduction of a time payment system 

for connections, and grid extensions financed partly by the Sarakata Special Reserve Fund.  

Since, current initiatives and proposals for rural electrification provide capital subsidies of up 

to 100%, it is reasonable that such measures be available for households in range of the 

UNELCO grid.  However, the amount of subsidy which should be provided and its treatment 

on UNELCO‟s books are amongst the issues that should be discussed when determining the 

eligibility of funding from the Sarakata Special Reserve Fund and other rural electrification 

funding. 

With regard to potential grid based electrification in other parts of the country, it is apparent 

from 1999 census data, that Malekula and Tanna were prime targets for new concessions, 
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with 4,793 and 3,659 households respectively, accounting for about one third of rural 

households in Vanuatu at the time of the census.  Since only about 12% of households in 

these population centres are currently electrified, it appears there is considerable scope for 

increasing connections in these grids, with subsidized connection charges for individuals 

already in reach, and possibly through subsidized grid extensions. 

The rural population is relatively evenly distributed among the provinces with 1999 

populations varying between about 25,000 and 32, 000 per province with only Torba 

significantly less at 7757. It appears that there is little remaining scope for the “utility model” 

of grid electrification, although population centres of Pentecost (2763 households), Ambae 

(1973 households, and rural areas in Efate (2,316 households) and Santo (3,835 households) 

are potential targets for new grids or grid extension. 

In other parts of the world, grid extension, for communities in reasonable proximity to the 

grid, is a relatively low cost method of increasing electrification rates, and is preferred to off-

grid electrification when certain conditions apply.  However, this is not necessarily the case 

for UNELCO connections given its very high tariffs.  If tariffs could be reduced, particularly 

by lowering generation costs, and by reinstating volume reductions, then there might be better 

justification for greater participation of UNELCO grid extension in electrification of Vanuatu. 

 

4.2 Energy Resources 

There are no significant fossil fuel resources in Vanuatu and traditionally all fuel for 

electricity generation and transport has been imported.  In the past, UNELCO has been 

considered to be reasonably efficient at purchasing fuel calling for quotations from the three 

fuel suppliers operating in Vanuatu: BP, Mobil and Shell. Nevertheless, fuel prices were still 

amongst the highest in the Pacific since tankers from Singapore and Australia were not able to 

berth at the fuel port in Port Vila because of depth and height restrictions.  Fuel therefore had 

to be shuttled by a smaller vessel from Fiji or New Caledonia. The system has now changed 

in that Pacific Petroleum Company has purchased the Vanuatu assets of Shell and Mobil in 

Vanuatu, and is now constructing a pipeline from the main port to the fuel terminal.  This will 

allow the larger tankers to enter the port and reduce delivered fuel costs.  However, this may 

not result in any significant reduction of the price charged to UNELCO (and Vanuatu as a 

whole) in view of market power which could be exercised by Pacific Petroleum.  They may 

simply act as a “price taker” charging the same (or slightly undercutting) BP.  This could 

result in BP also exiting the market leaving a monopoly in place.  Price control is available to 

the Government under existing legislation but has not been used since 19--.  Depending on 

unfolding events in the next year or so, the Government could consider reinstating price 

control on fuel imports with the URA as the regulator 

Average UNELCO fuel costs in the December 2006 to February 2007 quarter, in the four 

grids of Port Vila, Luganville, Malecula and Tanna, were 80, 90, 102 and 106 Vatu per litre 

respectively.  These translated into Vatu/ kWh fuel costs of 20, 26, 35 and 39 respectively. 

The average tariff (in all grids) as of April 1, 2007 is 47.98 Vatu/kWh. 

Based on the above fuel costs there is considerable scope for indigenous renewable 

technologies to produce energy at a sufficient cost saving in comparison with UNELCO fuel 

(even without considering potential savings in fixed generation costs) and it is therefore not 

surprising that there has been substantial interest in indigenous resource development in 

recent years. 

The situation with regard to various resource categories is summarized as follows:
3
 

                                                      
3
 A primary reference for this information is Pacific Regional Energy Assessment 2004 Vanuatu 

Country Report prepared by PIREP team for South Pacific regional Energy Program (SPREP) available 

at http://www.sprep.org/att/publication/000427_Vanuatu_PIREP_final.pdf 
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 Hydropower. Vanuatu has considerable technical potential for hydropower generation 

for large as well as small loads.  However, the economics of hydropower are 

dependant on several factors as outlined below. 

Several hydropower studies have been carried out since the early 1980‟s, generally 

concentrating on fuel replacement in Port Vila (Efate) and Luganville (Santo), where 

existing diesel generation capacity is adequate to provide backup.  It is now generally 

agreed that there is no economically viable hydropower generation on Efate, at least 

at a scale that could provide a significant supply to the UNELCO system.  The 

situation on Santo is more promising and based on studies in the 1980‟s, Japan 

financed the Sarakata project consisting of a run of river scheme with two 300 kW 

turbines, which was commissioned in March 1995.  Preparations for the second stage 

involving an additional 600 kW turbine have now proceeded to the stage that the 

grant agreement between Japan and the Government is expected to be signed shortly 

and the new power station will be commissioned at the end of 2008.    

With regard to hydropower for rural power supply, there have been several studies 

carried out since the late 1980‟s.   While some projects have appeared promising, no 

development has ensued.  In 2002, APACE, an Australian non-profit company 

investigated the feasibility of a 75 kW hydropower scheme on Maewo Island, Penama 

Province, which would provide electricity to 361 houses in several villages and a 

school at an investment cost (including power distribution) of A$ 624,000.  This 

project has also not proceeded.  Subsequently, the Energy Unit investigated micro-

hydro potential for 13 sites in six islands concluding that some 1500 kW of available 

power ranging from 15-350 kW per site.  Based on the results of these studies a JICA 

expert recommended four sites for further study: Lowanau in Tanna, Mbe Tapren in 

Vanua Lava, Waterfall in Pentecost and Anivo in South Santo.  While micro 

hydropower may appear to be  economical in comparison with diesel fired generation, 

development is very difficult in view of: (a) the site specific nature of hydropower 

militating against a wholesale approach to power development; (b) the need for long 

term flow records before power availability can be confirmed;  (c) the intermittent 

nature of energy production; (d) the very high capital costs (the investment costs of 

the APACE pilot referred to above are at least double that of the Port Olry pilot based 

on CNO fuelled generation serving a similar community (section 4.6); (e) the 

difficulties of finding a sustainable institutional model to operate and maintain the 

project (it is noted that of several APACE projects constructed in Solomon Islands, 

most are not currently operational); and (f) more difficult land issues when a 

hydropower plant is serving several villages.   While micro hydropower is not ruled 

out as part of the solution to rural electrification, it certainly does not lend itself to a 

wholesale approach.  

However, there may be some potential for pico hydropower, usually defined as 

generation below 1000 W (1.0 kW).  These systems can serve individual households 

or small communities located near to a rapidly falling stream.  They do not require 

any significant site development or civil works such that land is less likely to be an 

issue.  The 2004 PIREP report reported that one private company in Port Vila imports 

pico hydropower generators made in Vietnam by a Canadian Vietnamese joint 

venture with capacities in the range of 100 to 1000 W.  

 Geothermal.  Vanuatu‟s geothermal resources have been studied for at least three 

decades.  Twelve islands have thermal springs and possible geothermal potential, the 

best probably on Efate where two prospective sites have been identified and deep 

drilling has been recommended.  A 2.5 MW power plant (with a later 2.5 MW 

expansion) could probably be developed.  Plans by a private developer to construct 

such a plant for sale of power to UNELCO were well advanced in the late 1990s with 

support from IFC and GEF. However, negotiations broke down when agreement 

could not be reached on a purchase price. The developer (based on certain 
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assumptions with regard to grant assistance in exploration) was willing to develop the 

plant and sell power at 11.74 US cents per kWh.  However, UNELCO would only 

agree to pay 10.0 US cents per kWh.  Subsequent attempts to arbitrate a price within 

this range were unsuccessful.  Since UNELCO‟s current fuel prices for Port Vila 

generation are currently in the range of 20 US cents per kWh, geothermal generation 

should not be ruled out.  However based on the high exploration costs of $750,000, 

and estimated capital costs of $10 to $15 million, UNELCO prefers to concentrate on 

other potential alternatives to diesel generation such as wind and biomass. 

 Wind. At present, data on the potential for wind energy in Vanuatu is limited. Under 

the PIFS‟s Southern Pacific Wind and Solar Monitoring Project, wind speeds were 

monitored in 1995 and 1996 at the White Sands Country Club on Efate. The site is 

north of Port Vila, 12 km from the existing power grid at an elevation of 4 m above 

sea level. The annual average wind speed was 5.0 m/s during 1995 and 4.2 m/s in 

1996. UNELCO in 2003(?) commissioned a wind atlas (based on mathematical 

modelling) for part of the island of Efate.  Based on these results and a subsequent 

wind measurement program, a 275 kW wind generator is being installed at Devil‟s 

Point.  If energy production is as expected then UNELCO will consider installing an 

additional nine generators increasing the capacity to 2.75 MW, which could provide 

about one third of Port Vila‟s current generation.  It is noted that, due to the 

intermittent nature of energy production, wind energy is considered only as a 

substitute for diesel energy generation and not as firm capacity.  In view of the small 

size of the UNELCO system, this is probably appropriate.  The cost of wind energy is 

normally in the range of 5 to 7 cents per kWh, but this is very dependant on wind 

speed. 

Wind may also be a promising alternative for rural electrification. In this context, 

however, the intermittent nature of energy supply (as for small hydropower) is a 

significant drawback.  Back-up arrangements need to be considered.  One such 

solution is described in Section 4.3. 

UNELCO obtained a quotation for extending the current wind atlas to the remainder 

of Vanuatu, but did not proceed since these studies were judged to be Government 

responsibility. Such a study accompanied by a matching of promising wind sites with 

prospective loads, and followed up with a wind measurement program at promising 

sites would be very useful for Vanuatu and is recommended as a follow up activity to 

the current study. 

 Biomass.  Vanuatu is heavily forested. Some 36-41 thousand m
3
 of timber was cut 

annually from 1996-1999, dropping considerably since then as the highly accessible 

eastern part of Santo has little remaining resource. Two large companies and a few 

dozen portable saw millers harvest logs.  At the larger companies, wood recovery is 

about 40-45% so the volume of residue potentially available for energy is at least 

equal to the volume of timber produced. However, a significant portion is already 

used for energy, as compost or sold as fuel wood. The PIREP report concluded that 

the potential for significant wood-based power generation by sawmills, where 

residues are widely dispersed, does not appear promising.  However, UNELCO are 

reportedly studying a potential power plant using sawmill waste.  Another option to 

be explored, beyond use of waste, is that involving biomass plantations where a 

selected species of wood is grown specifically for burning in power plants.  Species 

selected are fast growing and typically are harvested once every three years.   Early 

examples of this practice come from Philippines and Brazil in the early 1980s.  

However, there is renewed interest worldwide in view of high world fuel prices.  

Perhaps the most relevant example is Fiji, where Fiji Electricity Authority is entering 

power purchase agreements for electricity produced from plantation biomass for 

7.5US cents per kWh.  This is well below UNELCO production costs (20 to 39 US 

cents per kWh and has the advantage of being able to provide firm capacity, unlike 



Scoping Study: Luganville Concession and the Sarakata Hydropower Fund 

Version 0.2 30 

most renewable technologies.  The appropriateness of this technology will depend on 

availability of suitable species locally, or ones that can safely be introduced.  The 

economics will depend on availability and cost of non-forested land.  In this regard 

the PIREP report quotes that 41% of all land areas in Vanuatu are cultivable with 

about 14% utilized. 

Small scale biomass generation for use by villages using fuel-wood collected from 

forest areas is also possible, as demonstrated by a pilot application described in 

section 4.3.  For small scale applications a gasification process is appropriate rather 

than the boiler and steam turbine which is generally economic for large scale 

applications.   

It is considered that further investigations into the potential role of biomass in large 

and small scale applications in Vanuatu are warranted and are recommended as a 

follow-up activity to the current study. 

 Biogas.  In this technology, organic wastes are decomposed in an anaerobic digestion 

process to produce methane gas which can be used for heating and lighting and/or 

electricity production.  A Chinese biogas expert assisted the Energy Unit to 

investigate potential for biogas utilization in Vanuatu.  No potential for industrial 

scale biogas generation was found.  However, a pilot power plant serving community 

facilities in a village was set up.  This facility is only used periodically for village 

celebrations, where the digester is prepared some weeks in advance of the 

celebration.  The gas is used for cooking and gas lighting.  Non industrial sized 

biogas digesters are more likely to be applicable for cooking for a community facility 

such as a boarding school rather than for electricity generation.  

 Biofuel. Coconut Oil (CNO) can be used to fuel diesel engines although the energy 

content (MJ/kg) is about 10% lower than for distillate.  It can be used directly with 

little or no processing, semi-refined or with admixtures of diesel or kerosene. It can 

also be fully processed to form bio-diesel which is a very similar composition as 

distillate.  A brief discussion of use of CNO and its derivatives for power generation 

is included in Appendix C. 

Since both copra and CNO are traded commodities, their prices are to some extent 

reflective of world market prices.  According to Vanuatu Coconut Products Limited 

(VCPL), the price of raw CNO is currently 60 Vatu per litre FOB Santo.  Thus, the 

VCPL‟s current ex-factory price in Santo is 60 Vatu per litre for raw oil and 70 Vatu 

per litre for semi refined oil (removal of moisture and fatty acids) However, under an 

existing agreement, VCPL delivers semi-refined oil to UNELCO in Port Vila at 60 

Vatu per litre which translates to an ex-factory price of about 50 Vatu per litre.  The 

price of 60 Vatu per litre for semi refined oil is still substantially less than UNELCO 

distillate price in Vila of about 80 Vatu per litre.  Currently UNELCO blends 10% 

refined CNO with 90% diesel. As discussed in the Appendix C, this seems to be a 

very conservative approach.  Understandably however, any variation in fuel 

specifications has to be carried out with agreement of UNELCO‟s generation 

equipment suppliers. 

For rural electrification, given that most villages in Vanuatu are capable of producing 

copra, then production of electricity in diesel generators burning CNO seems a logical 

solution where the cost of imported distillate is very high and where the export parity 

price of copra is very low.  For the Port Olry pilot project, UNELCO have assumed a 

diesel generator specially designed to burn raw coconut oil, and the following 

discussion of prices is based on this assumption. 

The current world market price for copra (as reported by VCPL) is 26,000 Vatu per 

ton FOB Santo.  The average price paid to farmers by the VCPL mill during the last 

quarter of 2006 was Vatu 22,000 per ton and the production costs of raw CNO based 
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on this price was about 41 Vatu per litre (excluding maintenance, depreciation and 

capital charges) of which copra accounts for about 80% of costs.  Even if the copra 

price were to be increased to 26,000 Vatu per ton, a considerable margin for the mill 

is indicated. However, the Vanuatu Copra Marketing Board (VCMB) has recently 

raised the support price for copra to 31,000 Vatu per ton, which would probably 

translate to a beach price of 26,000 Vatu per ton and a village price of say 24,000 

Vatu per ton.  Whatever the legal price, it is generally agreed the a price of about 

20,000 Vatu per ton is  the minimum at which farmers find it worthwhile to produce 

copra, although at times where there is a cash shortage prices may go considerably 

lower.  At an on site production plant, operating costs are estimated to be in the range 

of 40 to 45 Vatu/litre (excluding depreciation and capital charges).  This compares 

with a diesel oil cost of at least 120 Vatu per litre delivered to the villages.  It should 

also be noted that waste products account for about 35% of copra usage.  These 

products can be used for animal feed, producing an additional source of income.  The 

advantage of on-site production is that the whole system is self contained.  Copra, 

labour and electricity (the main inputs to CNO production) are produced locally.  

Electricity and the by products are both sold locally. Higher copra and labour costs 

will be translated into higher electricity prices for the same participants, and vice 

versa.  UNELCO‟s Rural Electrification Masterplan (REMP) assumes CNO fuelled 

generation to be one of the main forms of electricity generation, and the Consultants 

support this conclusion.  

 Solar photovoltaic (PV). In Vanuatu average annual sunshine hours range from 2000 

to 2300 at an average of 6 kWh/m
2
/day. Solar energy offers substantial technical 

potential in Vanuatu, and it can be used to heat water (using solar water heaters or to 

generate electricity (using solar PV systems). There has been considerable activity in 

providing solar PVs mainly for schools and health facilities since the early 1990s as 

described in section 4.3.  While solar hot water heating is very economical, 

electrification by solar power also has difficulties in the intermittent nature of power 

production such that it must be associated with storage batteries.  On a kWh basis it is 

also very expensive.  However, it becomes economical for households in small 

dispersed communities where the usage of energy is only for lighting and where the 

cost of installation of centralized power generation and a power grid is prohibitive.  

As an extension of this, solar PV is often the only practical alternative for health 

facilities and schools in un-electrified villages where the installation is made large 

enough to power a small refrigerator and fans.  The Rural Electrification Master Plan 

discussed in section 4.4, makes a preliminary identification of population centres 

which should be electrified based on centralized generation, large solar systems 

serving communities and individual solar home systems. 

 Conclusion.  It is considered that increased use of bio-fuel, wind and biomass offer 

the best prospects for reducing generation costs in the UNELCO grids.  For rural 

electrification, bio-fuel supported mini grids and solar PV are likely to be the primary 

methods of generation.  Further studies are recommended to better define renewable 

energy resources with wind and biomass resource studies recommended as priorities.   

4.3 Previous and On-going Activities 

Aside from the construction of the Sarakata Hydropower Project most electrification activities 

have focused on solar PV installations including:  

 A British funded 1992 project involving installation of two community based systems 

to serve dispensaries on West Malo and South west Santo; 

 A French funded 1995 project (through ACCT) involving six community based 

systems on Ambae and Maewo serving schools and health centers; 
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 Sarakata Special Reserve Fund community based solar systems involving seven [to 

be checked] community based systems; 

 A French funded 1996/97 project involving 17 community based systems at schools 

on five islands; 

 A JICA funded 1999 project involving the installation of solar home systems in five 

villages on four islands;  

 A Sarakata Special Reserve Fund financed project in 2000 (implemented by the 

Energy Unit) involving installation of individual home systems at three villages on 

Efate; 

 An AFD (France) funded 2000/01 project involving installations of 201 solar home 

systems at 45 sites (27 schools and 18 heath facilities); 

 A Pacific Rural Renewable Energy France Australia Common Endeavour 

(PREFACE) project in 2001-02, involving the installation of 60 solar PV systems on 

six main islands of the Banks and Torres group (serving 12 schools, eight  health 

facilities and 40 staff houses). 

 Solar systems being installed in schools being constructed under the EU EDUTRAIN 

program. 

Aside from solar PV systems, in the 1980s the EU has funded a biomass gasification project, 

involving a 25 kW wood fueled power plant at Onesua High School on Efate. The EU are 

also planning to finance the Port Orly pilot project with biofuel generation (see section 4.6) in 

conjunction with UNELCO and the Government through the Sarakata Special Reserve Fund.  

They have also submitted a proposal to the EC ACP Energy Facility for three additional bio-

fuel projects in Malekula, Pentecost and Sola in Toba.  

Vanrepa, an NGO, is reported to have implemented several rural wind energy projects.  

Another one to be managed by a community RESCO is currently underway.  Four turbines, 

each of 6 kW capacity, will supply community facilities (school and dispensary) in a village 

of 120 households.  It is hoped to supply 240 volt electricity on a fairly continuous basis to 

the community facilities, and also a charging station for batteries providing household 

lighting. 

4.4 Rural Electrification Master Plan 

At the request of government, UNELCO have developed a Rural Electrification Master Plan 

which is summarized as follows.
4
 

UNELCO studied 3100 potential sites, representing 21,100 household with a (1999) 

population of 110,000 persons.  For each village, factors such as population density, presence 

of community facilities and potential for economic activity were considered to determine the 

appropriate type of electrification for each site. 

Two main technologies were selected: diesel generator sets serving a mini grid, and solar PV 

systems. 

For mini-grids various options were considered for generation technology and fuel types 

(including distillate, raw CNO and bio-diesel).  For larger communities, the favoured solution 

is a diesel generator designed for burning raw CNO which is produced on site.  A minimum 

standard low cost, low voltage grid is also proposed appropriate to rural electrification. 

Solar PV systems fall into two categories: community based systems where it is necessary to 

serve facilities such as dispensaries and schools; and solar home systems for individual 

                                                      
4
 This treatment is based on the March 2006 Executive Summary , with some modifications based on a 

presentation to government dated March 2007. 
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houses in areas where there is little potential for economic growth and where there are no 

central facilities. 

While wind and hydropower production were not ruled out, further studies are required before 

one can identify appropriate sites. 

As a result of these studies, the chosen means of production were the following
5
: 

 Solar PV systems serving isolated households without significant income: 954 sites 

serving a population of 23,900. 

 Community solar PV for villages of 10 to 30 households without significant potential 

for economic activities: 656 sites serving a population of 49,500. 

 Small diesel or CNO fuelled generator less than 10 kVA for villages around 60 

households where monthly consumption per household would be around 5 kWh per 

month and not more than 10 kWh per month: 30 sites serving a  population of 6600.. 

 Larger diesel generator sets or similar equipment designed to burn CNO where 

monthly consumption would average 40 kWh per month.  These are generally centres 

of administration, commerce, dispensaries, schools or cooperatives: 62 sites covering 

a population of 35,400. 

Current energy expenditures per month for traditional energy were calculated to be as 

follows: 

 Kerosene lamp three hours per day: 1750 to 2000 Vatu/month 

 Candles: 900 to 1200 Vatu per month. 

 Batteries: 800 to 1600 Vatu/month (radio or torch used in conjunction with a 

kerosene lamp) 

 Small diesel generator four to 10 hours per day: 7200 to 45,000 Vatu/month (e.g. for 

a shop). 

In comparison, expenditures for proposed new generation would be: 

For solar PV 

 550 Vatu/month for two lamps four hours per day; 

 1600 Vatu per month for lighting and television 

 8,700 Vatu/month for a community installation, covering lighting, television and 

refrigeration 

For a larger community served by a thermal power station and distribution grid serving 

villages within a radius of one km of the power plant indicative costs would be: 

 620 Vatu per month for two lamps four hours per day for low income households; 

 900 to 1200 Vatu per month for normal domestic consumers for lighting and 

television; and 

 9,000 Vatu/month for large consumers: shops, cold storage, pumping, cooperatives. 

The production costs for fuel for a thermal power station operating on a 24 hour basis is in the 

range of 50 Vatu per kWh for large villages.  Considering the continuing increases in costs of 

diesel oil in recent years, environmental factors including those associated with inter island 

shipping, the availability on site of copra and the economic boost to the local economy 

through  additional sales of copra, the use of CNO as fuel is clearly favoured. 

                                                      
5
 The numbers quoted here are from the  presentation to Government dated March 2007 which are 

somewhat different to those quoted in the March 2006 Rural Electrification Master Plan. 
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Investment costs are assumed to be financed by grant funds from international donors and 

funds allocated by national and provincial governments. It is necessary for government 

authorities to establish tariffs that will provide for maintenance and equipment renewal costs 

over and above direct operating costs 

Connections to the grid will include prepayment meters to facilitate on site billing and 

collections. 

The tariff will include a small surcharge, the proceeds of which will be used to finance 

connections for low income consumers. 

Institutional arrangements would involve local government, the community itself and a 

technical assistance provider.  The latter would guarantee efficient implementation and 

technical sustainability. 

The estimated investment cost is Vatu 7100 million of which Vatu 3000 million would be for 

mini grids served by central power plants, Vatu 2,700 million for community solar systems 

and Vatu 1400 million for individual solar home systems.  The population served by these 

investments would be 115,400 or about 50% of population reducing the unserved population 

from 80% to 30%.  It is proposed that the investment in the mini grids would occur over 10 

years and the solar systems investments over 20 years. 

4.6 Comments on Rural Electrification Master Plan 

In general, the Consultants are very supportive of the Rural Electrification Master Plan.  This 

is regarded as an essential first step in any major rural electrification initiative.  The chosen 

technologies also appear to be appropriate, although clearly the choice of technology for a 

particular site is subject to refinement: 

The Government and UNELCO stress that the master-plan is a living document which will be 

revised periodically to take into account changing circumstances. The Consultants are in full 

agreement with this approach.  The following comments are made in that context: 

It is considered that for each site, economic parameters such as: capital cost per connection; 

capital cost per kW served; and cost per kWh should also be calculated.  These are important 

parameters needed to prioritize sites, although it is agreed that distributional considerations 

will also play a role in this regard. 

It seems that the estimated investment costs are on the high side and could come down if a 

wholesale approach is taken and efficient procurement procedures are put in place (it is 

recognized that this might not apply for initial implementation).  For example: 

 For solar home systems , the system selected is quite large by current standards; the 

trend is to reduce the size of the system by using energy efficient lighting such as 

compact fluorescent lights and LED‟s.  Therefore, where systems have been designed 

as 50 Wp for individual households requiring only two lights, modern practice would 

be to provide systems of 10 to 20 Wp for such installations.  The assumed cost of 

US$ 14.50 per Wp also seems to be somewhat high in comparison with current FOB 

prices from China of about US$8 per Wp. 

 Costs of generation plant burning CNO are also very high.  It is recognized that these 

costs are based on actual quotations from European suppliers.  However, similar plant 

is likely available from Asian suppliers at substantially reduced costs. 

 The REMP does not seem to take account of population growth since last census and 

up until the end of the planning period.   In general, this would tend to increase the 

number of households to be served and therefore the cost.  However, assuming most 

of these households are in the major population centres, the marginal cost of 

additional connections is quite low and this will bring down the average connection 

cost. (this aspect is considered in section 4.10). 
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 The connection costs within the areas served by mini grids are about $270 per 

household (based on Port Olry pilot).  This seems to be very high in comparison to 

normal rural electrification standards where connection costs including IC prepaid 

meter would not exceed $150 per connection.  

 The RE plan does not consider the potential for new connections within the UNELCO 

grid, or grid extensions.  Grid extensions would normally cost in the range of $500 to 

$800 per household (including an allowance for new generating plant) compared with 

about $4000 per household for the population served by mini grids and small 

generating stations. 

Taking these factors into account, it is considered that the estimated investment costs could be 

reduced substantially.  This matter is further discussed in section 4.10. 

4.6 Port Orly Pilot Project 

The objective of the Port Olry project is to operationalize one of the four chosen solutions for 

rural electrification i.e, the larger mini grid serving several hundred households and 

community facilities. 

The project would serve the community of Port Olry 65 km (1.5 hours by road) north of 

Luganville on the island of Santo. The population is estimated at 3000 and economic 

activities are essentially agricultural based with copra and fisheries the main source of 

income.  Power would be provided to 305 households 95% of whom are classified as low 

income.  Three percent are higher income households who would probably use electricity to 

power a refrigerator and other electric appliances.  Larger customers are a primary school of 

100 students, a bakery, a dispensary, a water pumping station, a copra producing cooperative 

producing 100 tons per year and a large cold storage facility owned by a fisheries cooperative.  

Initially, service will be provided for 10 to 14 hours per day progressing to 24 hours per day 

depending on the needs of the large customers.   

The generation equipment would be fueled by raw CNO produced on site.  Current generating 

needs are estimated at 25 kW.  Taking into account anticipated growth of 6% per year similar 

to that which occurred in the new concessions of Tanna and Malekula, and the 10kW needs of 

the oil production equipment an installed capacity of 40 kW in two units will be provided.  

The population to be served is located within a 500 m radius of the centre of the village, 

allowing the establishment of a low voltage power grid and a power station close to the town 

centre.  The catholic mission will provide free to the community land for the construction of 

the powerhouse. 
6
 

The project would be constructed in two phases
7
: 

 Stage 1 consisting of one 40 kW generating unit designed to operate on CNO and an 

2600 m long underground low voltage with a budget of Vatu 14,700,000.  not 

included in this budget is the cost of 200 individual connections with an estimated 

cost of 5,200,000.  also not included is the cost of the CNO production equipment 

which is expected to be provided by [to be checked] 

 Stage 2 consisting of a back up diesel generator, a further 2600 m of low voltage 

network, an electric motor for the pumping station and a public lighting network with 

a total cost of Vatu 6,390,000.  Not included in the estimate are 100 additional 

individual connections costing Vatu 2,600,000 

                                                      
6
 It is understood that land issues have not been completely resolved with two customary landowners 

claiming ownership of the land 
7
 These figures are taken from the REMP Chapter 6.  Another modle provide by UNELCO provides 

investment costs which are different in detail but add to a similar overall investment 



Scoping Study: Luganville Concession and the Sarakata Hydropower Fund 

Version 0.2 36 

Implementation schedule after approvals and provision of funds is planned to be three 

months. 

Various options are proposed for financing household connections including advances from 

the Sarakata Special Reserve Fund with repayments over 50 months. 

A tariff of Vatu 90 per kWh is proposed which would cover full operating costs (but not full 

depreciation costs).  This is apparently based on a production cost of CNO of Vatu 70 per litre 

which is somewhat higher than derived in section 4.2.  Moreover, there is no allowance for 

income from sale of by products for animal feed and excess production of CNO. 

4.7 Comments on Port Olry Model 

In general it seems that the Port Orly model is a good one learning from lessons of failed 

community management models in other parts of the world: 

 Ownership of the plant by the community rather than an outside party or Government 

increases chance of success. 

 It provides appropriate technical assistance in implementing the project, training 

operators and monitoring operations. 

 With the CNO production on site it avoids transport costs and reduces time between 

copra and oil production thus minimizing the opportunity for acidification. 

 The diesel generation set is of a design that can run on raw coconut oil. 

 The tariff is set such that reserves will be accumulated for equipment overhaul and 

renewal. 

 The economics of the project can be improved by: reducing cost of CNO production, 

sale of excess CNO to other smaller communities and sale of by product for animal 

feed. 

The key success factors will be institutional rather than technical and the Port Olry experience 

will be very important in designing arrangements for replication throughout the country. 

4.8 Funding Availability 

Up until the present, Japan has been the largest donor to the power sector due to its grant 

funding of the Sarakata hydropower project.  As noted in section 4.3 above, other donors 

including France, Germany, UK and Australia have contributed smaller amounts primarily to 

support installation of solar systems to serve community facilities such as schools and 

dispensaries. 

The Sarakata Hydropower Project results in reduction of fuel costs to the Luganville system 

which are accounted for each year and amounts transferred to the Sarakata Special Reserve 

Fund (see section 3.1).  Provided this fund is devoted to rural electrification, it has the 

potential to be a major contributor to rural electrification, to the extent of at least US$500,000 

per year, increasing to at least $1,000,000 per year with the addition of the third generating 

unit to the power station.  

A substantial boost to rural electrification is also expected to result from the Global 

Environmental Facility (GEF) Sustainable Energy Finance Project which has been approved 

by GEF and is expected to be presented to the World Bank Board in June, 2007. The direct 

objective of this project is to significantly increase the adoption and use of renewable energy 

technologies and energy efficiency measures in participating Pacific Island states by 

providing a package of incentives to encourage local financial institutions to participate in 

sustainable energy financing of equipment purchases. This is a regional project covering five 

Pacific Island countries of Papua New Guinea, Fiji, Solomon Islands, Vanuatu and Marshall 

Islands.  The World Bank is the executing agency for the first three countries and 
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International Finance Corporation (IFC) is the executing agency for Vanuatu and Marshall 

Islands.  

Under the project an energy risk sharing fund will be established with US$5.2 million of GEF 

resources, which will be utilized by commercial banks to establish affordable financial 

products for renewable energy and energy efficiency investments. The banks will on-lend to 

micro and small enterprises (MSEs) involved in the business of solar PV,  pico-hydro and 

CNO fueled power generation systems, and to end users wishing to purchase or connect to 

such systems.  It is expected that the GEF funds will catalyze total funding of at least US$30 

million across the region.  There is no fixed allocation of the risk sharing fund to any one 

country.  This fund will be administered by a Fund Manager (ANZ Bank Melbourne) who 

will provide the partial risk guarantees to the banks 

A further $4.2 million will be provided for technical assistance in areas such as: (a) market 

development, putting retailers in touch with prospective supplier and purchasers; (b) 

development of approved product catalogues; (c) training of retailers and purchasers of SHSs 

in operation and maintenance to ensure sustainability; (e) assistance to MSEs to prepare 

business plans.  The technical assistance component will be managed by a management 

contractor in each country. 

While the fund will be open to all renewable and energy efficient technologies, it is expected 

that the primary technologies supported will be solar home systems and pico hydro serving 

individuals, since with modest guarantee support, these systems can be made affordable to 

end users in comparison with kerosene based lighting without the need for grant funding.  

Similarly the generation component of mini grids based on CNO fired generation can also be 

made affordable in comparison with kerosene based lighting.  However, the construction and 

renewal of the grid itself is likely to need the addition of grant funding which has not yet been 

identified (at least for Vanuatu). 

In collecting information for the current study, it became evident that there is renewed interest 

from various donors in rural electrification particularly based on renewable technologies.  

AusAID and GfG expressed interest in funding a rural electrification program extending over 

an extended period.  Similarly a World Bank representative advised that Global Partnership 

Output Based Aid (GPOBA) (a trust fund administered by the World Bank) have expressed 

interest in providing funding to support private sector led rural electrification. Chinese 

Embassy staff in Port Vila, advised that, while they could not envisage a Chinese contribution 

to an umbrella fund, they could foresee a favorable response to a GoV request for a package 

of rural electrification equipment to certain specifications.  This assistance could be very 

valuable since most rural electrification equipment can be economically sourced from China. 

The EU also indicated its increased support for rural electrification (including a current 

proposal from the EC ACP Energy facility), but mentioned the difficulties of mixing funds 

with other donors because of the requirement to source equipment only from EU and ACP 

countries.  The World Bank coordinator of Asia Technical Alternative Energy (ASTAE) also 

expressed interest in funding renewable resource studies and other studies to support 

renewable energy development. 

Clearly, there is a need for coordination of efforts between potential donors and perhaps for 

the establishment of a Rural Electrification Fund (REF) which is discussed further in section 

4.11. 
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4.9 Institutional Resources. 

While it is apparent that funds could be available for an intensive rural electrification 

program, experience has shown that institutional arrangements are extremely important to the 

efficient use of such funding.  For example, there is a history of failure of solar electrification 

programs because of lack of sustainable commercial and maintenance arrangements.  The 

JICA / Energy unit program to fund solar home systems can be placed into that category.  

Despite the best efforts of ERU to collect repayments from individuals and to follow up with 

disconnections and equipment removal, political intervention eventually led to failure of the 

program.  The SEFP will be concentrating on institutional arrangements for solar home 

systems and pico hydro.  These have been successfully trialed in many countries but will 

require adaptation to Vanuatu conditions.  There has been a long history of solar 

electrification in Vanuatu and a comprehensive review of programs to date will be very 

important in devising suitable models for use in the SEFP program. 

There are similar experiences with the “community management model” in operating mini 

grids in other countries.  The main lesson to be learned is that there has to be an appropriate 

combination of community ownership, technical assistance and financial discipline. 

With regard to technical resources, UNELCO is an obvious asset and the Port Olry model is a 

good example of the marrying of community ownership, technical assistance and government 

and the Consultants look forward with interest to the implementation of this model and the 

lessons to be learned from it.  However, there is a widespread feeling among other interested 

participants in rural electrification (and the Consultants share this view) that the UNELCO 

model might still be too “heavy” a solution to rural electrification where low initial cost is 

always considered to be essential to get projects off the ground.   

Moreover, there is a widespread feeling that UNELCO should not be allowed to dominate 

rural electrification.  Opportunities should also be provided for other participants such as 

small entrepreneurs and NGOs.  In this regard, it is encouraging to note that there are several 

small entrepreneurs and NGOs that have already been involved in renewable technologies and 

rural electrification who are interested in participating in a coordinated rural electrification 

program.  These include two companies that are already marketing biofuel, a government 

owned CNO production company, the company that managed the biomass gasification 

project, an NGO currently implementing rural wind projects, and three companies retailing 

solar PV systems.  These entities are available in sufficient numbers to pilot various models 

of rural electrification.  Successful pilots will encourage other entrepreneurs or technical 

assistance providers to enter the field. 

With regard to Government role in rural electrification, the Energy Unit currently has 

responsibility.  While this is considered to be appropriate, it is clear that the Energy unit is 

currently under resourced to fulfill such a role.  The SEFP project foresees a management 

contractor (presumably located in the Energy Unit) taking on a large part of the responsibility 

and similar arrangements could be envisaged for a broader rural electrification program.  

However, there is a clear need for reinforcing the Energy unit.  This is discussed further in 

section 4.12. 

4.10 Rural Electrification Program 

The UNELCO program provides a good starting point for a rural electrification program 

although as noted earlier, it does not allow for growth in number of households over the 

period, it does not take into account likely increased grid connection and solutions are 

probably somewhat “heavy” such that costs are overestimated. 

In Table 8, an attempt has been made to incorporate these factors in the following manner: 

 Households included in the UNELCO program apparently refer to 1999 census 

numbers.  Therefore in estimating rural electrification rate from their program they 
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should compare with 1999 census total households.  This would indicate a 1999 

electrification rate of 20 % and a rate with proposed additions of 80%. 

 It is assumed that household growth rates beyond 1999 will be within existing 

villages or settlements.  Therefore the number of households served by the program 

will increase with time.  However, extensions of UNELCO grids also occur with 

time, such that at end of 2006, the estimated electrification rate of Vanuatu is 27% 

and with planned RE additions would be 87% (not allowing for any off grid additions 

between 1999 and 2006) 

 Allowing continued growth in grid connections up until the end of 2017 (such that the 

urban centers would be fully connected) and assuming the full off grid program is 

completed at that time, overall electrification is projected at 90% (of which grid 

connection would be 34%) 

 With some moderate reduction to UNELCO costs, taking account that additional 

households within villages will add to village electrification costs, and addition of 

grid extension costs, overall cost of the electrification program is preliminarily 

estimated at Vatu 5,885 million. 

Table 8 Population and Electrification Projections 

 Year Growth Year Cost Vatu(2006)*10^6 

 1999 2006 Percent 2017 UNELCO Consultant 

Population       

  Urban 40094 53475 4.2 84081   

  Rural 146584 161567 2.2 216872   

  Total 186678 215042  300953   

Households       

  Urban 8258 11475 4.2 17318   

  Rural 28157 31463 2.2 41658   

   36415 42938  58976   

       

Households Electrified       

Grid Connected       

  Urban 6179 9603 5.5 17305   

  Rural 0 1035 7.0 2179   

  Total 6179 10638  19484  575 

       

Off Grid       

  1999 Base 772 772 0 772   

  Planned Additions       

    Solar Home Systems 4596  0 4596 1400 750 

    Community Solar 9519  2.2 14084 2700 2160 

    Power Station , 10kW 1269  2.2 1878 500 450 

    Power Station >10kW 6808  2.2 10072 2500 2000 

    Total Planned Additions 22192  2.2 32834   

  Total Off Grid 22964 26743  33606   

       

Total Connections 29143 37381  53090   

Total Cost     7100 5885 

Electrification Rate 0.19 0.27  0.34   

Inc RE additions 0.80 0.87  0.90   
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4.11 Rural Electrification Fund 

As noted earlier, there are several potential sources of financing of rural electrification 

financing.  These include, including the Sarakata Special Reserve Fund, bilateral donors 

(including Australia, EU, China and Japan), GPOBA, GEF, the banking system, UNELCO 

self financing of grid extension; entrepreneurs, customer contributions, and potentially 

Government budget allocations. 

It is considered that with Government prioritization and coordinated action, that the 

electrification program could be implemented over a 10 to 12 year period. 

While some donors may prefer to maintain separate programs, it is recommended that the 

Government considers establishment of a Rural Electrification Fund to receive cash 

contributions from various donors (supplemented by contributions in kind where preferred by 

individual donors) to provide capital subsidies for rural electrification.  The REF could be 

modeled on the SEFP in its provision of technical assistance in parallel with finance to ensure 

efficient implementation and sustainability of the investment.  There are several questions that 

would need to be answered in relation to such a fund including: 

 Location of the Fund. It could be located In the Ministry of Finance as for the 

Sarakata Special Reserve Fund or in the charge of a Fund Manger as for SEFP. 

 Relationship with the Sarakata  Fund.  The two funds could be merged or operated 

separately with the Sarakata Special Reserve Fund providing Government 

contributions to the REF. 

 Relationship with SEFP Fund. The REF fund provide capital subsidies to 

complement loan funding provided under the SEFP, or alternatively the two funds 

could be operated separately with the SEFP fund concentrating on lending to 

individuals and retailers (not requiring capital subsidy), and the REF concentrating on 

larger projects requiring capital subsidies. 

 Approach to subsidies and tariffs.  The Port Olry pilot assumes 100% capital subsidy 

except for connection charges.  The tariff is then based on operation and maintenance 

charges and payments into an investment renewal fund.  On this basis tariff will vary 

for every village.  An alternative approach would be to fix a uniform tariff for off grid 

electrification (possibly indexed) and calculate the capital subsidy required so that the 

uniform tariff can be maintained.  Funds not covered by subsidies could then be 

borrowed from the SEFP fund.  Another approach would be to provide a 100% 

capital subsidy for grid development but require generation to be financed on a 

commercial basis (albeit with subsidized loans from SEFP).  

 Eligibility of Projects. What projects would be eligible for financing and who should 

decide among competing priorities?  The REMP provides the facility to rank projects 

based on numerical indicators such as: cost per connection; cost per kW of connected 

load; cost per kWh. As far as practicable, prioritization should be based on such 

indicators.  However, it is recognized that there will be distributional considerations. 

Should UNELCO projects be eligible and if so how should Government contributions 

be treated in their books? 

 Establishment of Technical Standards for Approved technologies.  This should at 

least cover the distribution grid and CNO generation technology.  If other generation 

technologies are proposed by developers, these would have to be negotiated on a case 

by case basis. 

 Disbursement Arrangements.  Traditionally for public projects, funds would be 

disbursed against actual expenditures on contracts procured in accordance with 
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agreed procedures. This is the method proposed for the Port Olry Pilot.  However, 

GPOBA would normally disburse on an output based indicator, such as households 

electrified.  These two disbursement methods could be complementary. 

 Institutional Arrangements within Government. If a management contractor is 

appointed to provide technical services to complement fund management services (as 

per the SEFP model), it is necessary to define the role of the MC, the Energy Unit and 

the URA in establishing tariff and subsidy policy.  It is also necessary to define the 

arrangements for selecting projects to be financed and the procedures for approving 

expenditures. 

It is recommended that a study is undertaken to define the structure and arrangements of a 

REF. 

4.12 Government Institutional Arrangements for Rural Electrification 

In parallel with consideration of the structure and detailed arrangements for an RE fund, it is 

necessary to also consider Government institutional arrangements to administer the rural 

electrification program.  Responsibilities include: 

 Taking over the rural electrification program from UNELCO, and continued 

modification and updating as new information becomes available such as costs, 

resource availability; based on interaction with UNELCO incorporation of customer 

connection and grid extension programs 

 Management of renewable resource studies. 

 Technical and policy aspects of the design of the Rural Electrification Fund 

 Management of management contractors for SEFP and REF, including bringing to 

bear local experience in RE models. 

The Energy Unit is clearly the appropriate organizational unit of Government to take on such 

responsibilities.  However, it is clearly under resourced.  In the short term, it is recommended 

that it is reinforced by two part time advisers.  One would assist in taking over the UNELCO 

REMP and establishing it within the Government.  The other would assist the Energy Unit in 

managing all of the other activities in the sector, including donor coordination.  The adviser 

would also carry out an overall review of the Energy unit to fully define its responsibilities, 

review its organization and staffing, define a recruitment strategy and capacity building 

program such that it is able to fulfill its responsibilities with minimum assistance in a target 

period of say five years. 
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5. The Way Forward  

5.1 Implementation Strategy 

The Government is invited to consider this report‟s recommendations, and decide how it 

wishes to proceed.  If the Government wishes to adopt the recommendations, it should adopt 

an implementation strategy with four major programs moving forward in parallel. 

 URA Establishment – set up the URA to administer the Government‟s 

responsibilities as guarantor under the four power concession contracts. (Note: 

Appendix D gives a list of the concession contract provisions that will be administered 

by the URA.) 

 Sarakata Special Reserve Fund Reform Project – implement the recommended 

reforms to the Special Reserve Fund to provide a more effective mechanism to support 

rural electrification. 

 Energy Office Capacity Building Project- provides capacity support to assist the 

Energy Office in administering the rural electrification program as discussed in section 

4.12 above. 

 Rural Electrification Program– take over the rural electrification plan from 

UNELCO and implement a number of rural electrification projects as discussed in 

section 4 (i.e. renewable energy studies, design of the Rural Electrification Fund, and 

management of the management contractors appointed for the SEFP). 

 

The projects in each of these programs and their potential funding are discussed below. 

5.2 Proposed Projects by Program 

5.2.1 URA Establishment 

 

The URA Establishment Program is expected to consist of two projects that will be funded by 

the World Bank and one project that may be funded by AusAID. A description of these 

projects is given below. 

URA Establishment (July 2007 to March 2008) 

Funding: World Bank 

1. Agreed steps and timeline for establishment of the URA  

a) Advice and support on appointment of the Chairman and Commissioners. 

b) Clarification and more detailed specification of the role of the URA and 

relationship with Ministers and other agencies. 

2. Resourcing and process mapping 

a) Resource requirements and budget 

b) Organisation chart and position descriptions 

c) Process maps for key regulatory tasks  

3. Provision of regulatory „toolkit‟ 

a) Manuals that provide a guide for staff to each of the „standard‟ regulatory 

processes, including internal processes such as requirements for organization 

of Tribunal meetings and preparation and submission of papers. 
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b) Templates for financial models and collection of financial and technical 

performance data. 

4. Training and development (training for Commissioners and staff, especially 

on 2(c), 3(a) and 3(b)). 

5. Establishment of Memorandum of Understanding on roles and 

responsibilities with relevant Ministries. 

6. Agreement on contract for administration and IT support for the URA by 

Ministry of Finance and Economic Management. 

7. Agreement on flexible resourcing arrangements to facilitate short and 

medium term sharing of staff between the URA and other Government 

agencies. 

8. Establishment of ethics policy for the URA (e.g. avoidance and declaration of 

conflicts of interest). 

9. Public awareness and education program to increase awareness of the URA 

and its functions (including media support and training). 

10. Approval of customer dispute resolution policies and arrangements. 

URA  Energy Sector Work Program (from January 2008) 

Funding: Year 1 World Bank (Trust Fund) – Year 2 Top up by AusAID 

1.  Establishment of technical and financial information reporting requirements 

consistent with supervision of concession contract and requirements for 

future price resets: 

a) In particular, specification of accounting and reporting requirements for 

UNELCO concessions, audit of current reserves and disbursements and 

projection of future flows.  

b) Note: The establishment of an independent audit of Sarakata Special 

Reserve Fund will be carried out under the Sarakata Reform Project since the 

Special Reserve Fund will be administered by the Ministry of Finance and 

Economic Management. 

2.  Benchmarking of the costs and technical performance of UNELCO against 

comparable service providers. 

3.  Advice on pricing policies for rural electrification schemes. 

a) Advice on other elements of rural electrification policy as requested by 

Government (e.g. subsidy arrangements, prioritization and allocation of funds 

for rural electrification projects). 

b) Assistance in managing/supervising rural electrification program as 

requested by Government. 

4.  Vanuatu Tariff Study (see section 2.4.2) – review of current and future tariff 

levels and recommend a negotiating strategy for tariff adjustments if the 

negotiations are to proceed. 

URA  Luganville Tender Support Project (2009) 

Potential Funding: AusAID 

1.  Prepare tender specification including a new concession agreement. The new 

agreement should be developed based on a review of the international 

experience with power concession contracts. 
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2.  Provide advisory support to the Tenders Board in the management of the 

recommended two stage tender process (see section 2.2.5). 

 

5.2.2 Sarakata Special Reserve Fund Reform Project 

 

This project should be managed by the Ministry of Finance and Economic Management and 

be implemented from June to December 2007. The project scope is to implement the 

recommended reforms to the Special Reserve Fund: 

 

1. Financial administration of the Special Reserve Fund should be transferred to 

the Ministry of Finance and all appropriation should be through warrant 

control under Fund 4. (Note: This reform is supported by UNELCO.) 

2. The Auditor General should appoint an external auditor through international 

tender for the Special Reserve Fund and the Sarakata Renewal Fund. The 

external auditor should be appointed for a three year contract with an option 

for a two year extension of the end of the contract. The cost of the auditor 

should be paid for from the Sarakata Savings. Once appointed, an audit 

should be performed for 2004, 2005, and 2006 expenditures, and for all 

contributions to UNELCO grid extension, with a report to the Auditor 

General and Ministry of Finance and Economic Management. 

3. In parallel with the audit a review of actual expenditures occurred in 

operation and maintenance of the Sarakata hydro plant should be carried out, 

with a view to re-opening the annual appropriations for operation and 

maintenance.  The appropriate level of funding for renovation and renewal, to 

be specified in the new tender, could also be reviewed as part of this exercise 

4. For 2007, the allocation of savings for any new projects should be suspended 

except for the Port Orly rural electrification project pending the proposed 

review of rural electrification funding as discussed in section 4.11 of this 

report. Savings may also be allocated to complete any current approved 

projects. 

5. The allocation of funds to cover the recurrent costs of the Energy Office 

should cease after a capacity support project is established with donor 

funding. This is discussed in more detail in the section 4.12 of this report. 

6. The Sarakata Special Reserve fund savings could be merged into a general 

rural electrification fund which will be supplemented by grant aid from 

various donors. The general rural electrification fund will be open to 

applications for projects to all service providers including NGOs. This 

recommendation is discussed in more detail in the section 4.11 of this report. 

 

5.2.3 Energy Unit Capacity Support Project 

 

As noted in section 4.12, it is recommended that the Energy Office be made responsible for 

the following rural electrification activities: 

 Taking over the rural electrification program from UNELCO, and continued 

modification and updating as new information becomes available such as costs, 

resource availability; based on interaction with UNELCO incorporation of customer 

connection and grid extension programs 

 Management of renewable resource studies. 

 Technical and Policy aspects of the design of the Rural Electrification Fund 
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 Management of Management Contractors for SEFP and REF, including bringing to 

bear local experience in RE models. 

In the short term, it is recommended that it is reinforced by two part time advisers.  One 

would assist in taking over the UNELCO REMP and establishing it within the Government.  

The other would assist the Energy Unit in managing all of the other activities in the sector, 

including donor coordination.  The adviser would also carry out an overall review of the 

Energy unit to fully define its responsibilities, review its organization and staffing, define a 

recruitment strategy and capacity building program such that it is able to fulfill its 

responsibilities with minimum assistance in a target period of say five years. 

5.2.3 Rural Electrification Program of Projects 

 

The Rural Electrification Program consists of several projects some of which were discussed 

in section 4 of this report. A description of each project is given below. 

Rural Electrification Master Plan (on-going) 

Potential Funding: AusAID 

Procure a technical advisor to support the Energy Office in taking over the REMP 

from UNELCO, enhancing it as necessary such that it provides an interactive data 

base of planned projects with the facility to automatically update the program as new 

information is collected.  As discussed in section 4.5, the enhancement work should 

include: 

 a) Calculation of the economic parameters for each site: capital cost per 

connection, capital costs per kW service and cost be kWh. 

 b) Review and revision as appropriate of the investment costs for solar home 

systems and generation plant burning coconut oil. 

 c) Review and revision of the proposed connection costs in light of 

population growth since the last census. 

 d) Assessment of the potential for new connections within the UNELCO grid 

or grid extensions. 

Wind Generation Study 

Potential Funding: ASTAE 

As discussed in section 4.2, UNELCO obtained a quotation for extending the current 

wind atlas to the remainder of Vanuatu, but did not proceed since these studies were 

judged to be Government responsibility. Such a study accompanied by a matching of 

promising wind sites with prospective loads, and followed up with a wind 

measurement program at promising sites would be very useful for Vanuatu and is 

recommended as a follow up activity to the current study. 

Procure a firm (or firms) to carry out a wind generation study for Vanuatu. The study 

will include: 

a) Preparation of a wind altas forVanuatu based on mathematical modelling and 

correlating with existing measurements at Devil‟s Peak and other locations 

where wind measurement have been made. 

b) A desk study to match areas of high wind potential with load, and on this 

basis determine a number of potential sites for field visits. 

c) Identify sites for installation of wind measurement equipment, install such 

equipment at the potential sites and gather wind data. 
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d) Prepare the site analysis and input the favourable sites in the Rural 

Electrification Master Plan for potential donor funding from the Rural 

Electrification Fund. 

Bio-Mass Generation Study 

Potential Funding: ASTAE 

As discussed in section 4.2, small scale biomass generation for use by villages using 

fuel-wood collected from forest areas is possible, as demonstrated by a pilot 

application described in section 4.3.  For small scale applications a gasification 

process is appropriate rather than the small scale boiler and steam turbine which is 

generally economic for large scale applications. It is recommended that further 

investigations into the potential role of biomass in large and small scale applications 

in Vanuatu are warranted and are recommended as a follow-up activity to the current 

study. 

1. Procure a technical advisor develop a bio-mass study for Vanuatu. 

2.  The technical advisor will: 

 a) In a desk study, determine a number of potential sites for field studies. 

 b) Carry out field studies at the potential sites and determine a list of priority 

areas for detailed studies. 

 c) Carry out the detailed studies. 

 d) Prepare the site analysis and input the favourable sites in the Rural 

Electrification Master Plan or to UNELCO: 

i) Preliminary Projects > 2MW offer to UNELCO 

ii) Preliminary Projects < 2 MW to RE Master Plan 

Rural Electrification Willingness to Pay and Economic Opportunities Study 

Potential Funding: AusAID 

As discussed in section 4.4, the REMP provides national data on expenditure on 

electricity and alternative fuels. While this provides a positive overall indication of 

potential willingness to pay and benefits of electrification, further analysis is required 

to demonstrate the feasibility and benefits of the electrification proposals and assist in 

project selection and prioritization.  

The objective of the project is to provide better information on the feasibility of the 

projects and their developmental and social impacts, especially the extent to which it 

will provide affordable energy services to the poorest groups in the community. 

1. Procure a consultant to conduct the RE WTP and EO study. 

2.  The Consultant will: 

 a) In a desk study, select around 5 – 10 villages that the REMP indicates may 

be prospects for electrification.  The selection should cover a range of village 

sizes, circumstances and possible loads 

 b) Survey the village households to identify current sources and spending on 

energy for residential energy (e.g. use of oils and other fuels for lighting) and 

income levels.  This will provide better information on the willingness and 

capacity to pay. 

 c) Quantifying the potential supply of copra by households within the village 

(where generation based on coconut oil is proposed). 
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 d) Identifying current and potential uses of energy for agriculture and other 

local production. 

 e) Provide these inputs in the RE Master Plan. 

Rural Electrification Fund Study 

Potential Funding: AusAID or GPOBA 

As noted in section 4.11, it is recommended that the Government considers 

establishment of a Rural Electrification Fund to receive cash contributions from 

various donors (supplemented by contributions in kind where preferred by individual 

donors) to provide capital subsidies for rural electrification.  The REF could be 

modeled on the SEFP in its provision of technical assistance in parallel with finance 

to ensure efficient implementation and sustainability of the investment. 

The objective of this project is to engage a financial consultant to work with the 

Technical Consultant responsible for the RE Master Plan to provide advice on 

structure and arrangements for the RE Fund. 

1. Procure a financial consultant to advise on the establishment of the RE Fund. 

2.  The Financial Consultant will work with the Energy Unit and its advisors to  

provide advice on the following questions: 

a) Location of the Fund. It could be located In the Ministry of Finance as for 

the Sarakata Special Reserve Fund or in the charge of a Fund Manger as for 

SEFP. 

b) Relationship with the Sarakata Special Reserve fund.  The two funds could 

be merged or operated separately with the Sarakata Special Reserve fund 

providing Government contributions to the REF. 

c) Relationship with SEFP Fund. The REF fund provide capital subsidies to 

complement loan funding provided under the SEFP, or alternatively the two 

funds could be operated separately with the SEFP fund concentrating on 

lending to individuals and retailers (not requiring capital subsidy), and the 

REF concentrating on larger projects requiring capital subsidies. 

d) Approach to subsidies and tariffs.  The Port Olry pilot assumes 100% 

capital subsidy except for connection charges.  The tariff is then based on 

amortization of connection charges, operation and maintenance charges and 

payments into an investment renewal fund.  On this basis tariff will vary for 

every village.  An alternative approach would be to fix a uniform tariff for off 

grid electrification (possibly indexed) and calculate the capital subsidy 

required so that the uniform tariff can be maintained.  Funds not covered by 

subsidies could then be borrowed from the SEF fund.  Another approach 

would be to provide a 100% capital subsidy for grid development but require 

generation to be financed on a commercial basis (albeit with subsidized loans 

from SEFP).  

 

e) Eligibility of Projects. What projects would be eligible for financing and 

who should decide among competing priorities.  The REMP provides the 

facility to rank projects based on numerical indicators such as: cost per 

connection; cost per kW of connected load; cost per kWh. As far as 

practicable, prioritization should be based on such indicators.  However, it is 

recognized that there will be distributional considerations. Should UNELCO 

projects be eligible and if so how should Government contributions be treated 

in their books. 



Scoping Study: Luganville Concession and the Sarakata Hydropower Fund 

Version 0.2 48 

f) Establishment of Technical Standards for Approved technologies.  This 

should at least cover the distribution grid and CNO generation technology.  If 

other generation technologies are proposed by developers, these would have 

to be negotiated on a case by case basis. 

g) Disbursement Arrangements.  Traditionally for public projects, funds 

would be disbursed against actual expenditures on contracts procured in 

accordance with agreed procedures. This is the method proposed for the Port 

Olry Pilot.  However, GPOBA would normally disburse on an output based 

indicator, such as households electrified.  These two disbursement methods 

could be complementary. 

h) Institutional Arrangements within Government. If a management 

contractor is appointed to provide technical services to complement fund 

management services (as per the SEFP model, what should be the role of the 

MC, the Energy Unit and the URA in establishing tariff and subsidy policy.  

It is also necessary to define the arrangements for selecting projects to be 

financed and the procedures for approving expenditures. 

3.  The Financial Consultant will provide an indicative estimate of future 

funding requirements by drawing upon the REMP to identify feasible targets 

for new connections and the likely funding requirements and estimate the 

funds that will be available from the Sarakata Special Reserve Fund. 

4. The Financial Consultant will provide advice on the requirements on scheme 

participants (e.g. technical or prudential requirements, provision of project 

evaluations, or review of proposals) to manage the risks of project failure. 

 

5.3 Work Plan 

A GANT chart of the proposed work plan for the recommended program is given below. 
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Appendix A List of Interviews 

 

Person Organisation Position 

Russell Nari Ministry of Lands and 

Natural Resources 

Director General 

Jean Sese Prime Minister Department Director General 

Dadley Aru State Law Centre Acting Attorney General 

Benjamin Shing Ministry of Finance and 

Economic Management 

Director 

Thomas Bangalini Ministry of Finance and 

Economic Management 

Sectoral Analyst 

Leo Moli Energy Office Director 

John Chaniel UNELCO Managing Director 

Stephane Garlopeau UNELCO, Luganville Area Manager - Santo 

Nick Soni 

David Stein 

VANREP General Manager 

Advisor 

Stanley Temakon VCPL, Luganville  General Manager 

Li Guangjun Chinese Embassy First Secretary 

J. Sowan  Chamber of Commerce Deputy Manager 

Atsuko Orimoto-Eheridge 

Albert Karlosaruru 

JICA Project Formulation Advisor 

Senior Program Officer 

Michael Flowers ANZ Bank  

Alex Bodium Bodium Engineering Owner 

Tony Dema Motor Traders Owner 

John Mala JEM Solar Trading Owner 

Ron Newell Renereltech Ltd Owner 

Nicolas Martinez 

Adrien Morgan 

European Union Charge de Affairs 

Attache (Cooperation) 

Eric Groom World Bank Projects Officer 

David Ehrhardt Castalia Chief Executive 
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Appendix B Index of Provisions in the Concession Agreements 

 

Provision Port Vila (1986) Luganville (1990) Malekula (2000) Tanna (2000) 

Purpose and term of concession Section 1 

(1997 Addendum Section 12 

Port Vila area amends Section1 

paragraph 1.) 

Section 1 Article 1 Article 1 

Concession equipment Section 2 

(1997 Addendum Section 3 

Power Stations amends Section 

2.) 

Section 2 Article 2 Article 2 

Substitution Section 3 Section 3 Article 3 Article 3 

Power purchase agreement N/A N/A Article 4 Article 4 

Powers pursuant to the 

Electricity Act 

N/A N/A Article 5 Article 5 

Concession fixed assets and 

depreciation 

Section 4 

(1997 Addendum Section 4 

Revaluation index amends 

Section 4 paragraph 13 and 

Section 8 paragraph 36.) 

Section 4 Article 6 Article 6 

Replacement  Section 5 

(1997 Addendum Section 5 

Replacement and Major 

Maintenance amends Section 5 

and Section 9.) 

Section 5 N/A N/A 

Investment Support Section 6 Section 6 N/A N/A 

Private assets Section 7 Section 7 N/A N/A 
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Provision Port Vila (1986) Luganville (1990) Malekula (2000) Tanna (2000) 

Common Provisions concerning 

fixed assets and depreciation 

Section 8 Section 8 N/A N/A 

Maintenance and Major Repairs Section 9 

(1997 Addendum Section 5 

Replacement and Major 

Maintenance amends Section 9 

and Section 6 Events of Force 

Majeure replaces Section 9) 

Section 9 Article 7 Article 7 

Transfer of assets upon expiry 

of the concession 

Section 10 

 

Section 10 Article 8 Article 8 

Expert Referrees N/A N/A Article 10 Article 10 

Purchase of the concession Section 11 

(1997 Addendum Section 13 

Purchase of the Concession 

replaces Section 11 paragraph 

47.) 

Section 11 Article 11 Article 11 

Forfeiture Section 12 Section 12 Article 9 Article 9 

Miscellaneous expenses Section 13 Section 13 N/A N/A 

Currency of account Section 14 Section 14 N/A N/A 

Cession or modification of the 

concession 

Section 15 Section 15 Article 11 Article 11 

Verification Section 16 Section 16 Article 12 Article 12 

Jurisdiction Section 17 Section 17 Article 13 Article 13 

Registration Section 18 Section 18 Article 14 Article 14 

Text of reference Section 19 Section 19 Article 15 Article 15 
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Provision Port Vila (1986) Luganville (1990) Malekula (2000) Tanna (2000) 

Taxation From 1997 Addendum 

Section 7.6 

N/A N/A N/A 

Investment Plans From 1997 Addendum 

Section 10 

N/A N/A N/A 

Type of fuel From 1997 Addendum 

Section 11 

N/A N/A N/A 

General conditions From 1997 Addendum    

Arbitration Section 8.1 N/A Article 16.01 Article 16.01 

Consent and authorisations Section 8.2 N/A Article 16.02 Article 16.02 

Force majeure Section 8.3 N/A Article 16.03 Article 16.03 

Waiver Section 8.4 N/A Article 16.04 Article 16.04 

Severability Section 8.5 N/A Article 16.05 Article 16.05 

Revocation Section 8.6 N/A Article 16.06 Article 16.06 

Compensation to 

Concessionaire 

Section 8.7 N/A Article 16.07 Article 16.07 

Exceptions to the 

Concessionaire‟ obligations 

Section 8.8 N/A Article 16.08 Article 16.08 

Not to appoint a third party Section 8.9 N/A Article 16.09 Article 16.09 
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Appendix C Coconut Oil as a Fuel in Compression Ignition Engines
8
 

 

Diesel engines were originally designed to burn vegetable oils.  However, for many years the 

economics have favoured the use of petroleum derived product diesel oil or distillate rather 

than vegetable oils.  However, with the large increase in international oil prices there is a 

renewed interest in using vegetable oils, and there are many diverse activities in research, 

equipment development and field studies currently being carried out around the world.  While 

there is not yet general agreement in all areas, a substantial convergence of views is now 

emerging. 

Production of Coconut Oil (CNO) 

Copra is produced by drying the coconut kernel.  The copra quality is strongly dependant on 

the drying techniques.  It is important to reduce the water content to about six percent (from 

about 50%).  To achieve this, husking and drying of the copra should take place within 48 

hours of harvesting.  It is understood that copra drying in Vanuatu utilizes modern processes 

and that moisture contents would be in the acceptable range.  

Oil extraction equipment is manufactured in various sizes with production rates varying from 

50 to 50,000 litres per day.  To keep production cost at economic levels it is important to 

match the production plant to the requirements and where practicable to centralize production 

facilities within a particular region.  

Difficulties Using CNO as Fuel 

Viscosity. The kinematic viscosity of CNO is many times higher than distillate at room 

temperature.  The viscosity decreases exponentially as room temperature increases.  

Iodine Value. Oils react with water and air to form polymers at high temperatures.  This 

tendency is measured by the Iodine value of the oil.  CNO has the smallest iodine value 

among the vegetable oils which makes it a better fuel. 

Soap Build up.  Fuel Oils react with lubricant oil in the engine. 

High Boiling Point.  CNO has a much higher boiling point.  The engine temperatures have to 

be very high 500 to 600 0C to ensure complete combustion. 

High Cloud Point / Wax Formation: Cloud point is the temperature at which oil starts to 

solidify.  This property is related to the presence of free fatty acids (FFAs).  Solid fat particles 

in the oil form waxes.  If the temperature drops to around 240C the oil solidifies and blocks 

the fuel lines. 

Water in the Oil.  If copra is not properly dried, high moisture content in the oil will cause 

ignition difficulties. 

Dealing with the Difficulties 

There are many approaches to dealing with the difficulties, which can be grouped into three 

main categories: (a) improving the quality of the oil; (b) choice of appropriate engine or 

engine modifications to allow it to successfully use the oil; and (c) blending with other fuels.  

Measures from these categories may be used in combination. 

Improving the Quality of the Oil. 

Copra Production Process.  As mentioned earlier it is important to dry the copra within about 

48 hours of harvesting the coconuts.  It is also important to convert the copra into oil and use 

the oil as soon as possible to minimize acidification.  In the oil production process a high 

                                                      
8
 A major reference for this discussion is “Status of and potential for Utilizing Coconut oil (CNO) in 

power Generation and Industrial use in Pacific Island Countries” prepared by Atul K. Raturi for SEFP, 

World Bank. 
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degree of filtration should also be provided.  If these processes are followed, difficulties based 

on water content and FFA may be overcome. 

Removal of Water, Acids and Gum. Processes to achieve this are relatively simple.  Current 

refinement processes used in the food industry would lead to satisfactory outcomes.  A 

refinement process is carried out using VAST technology in the plants of VCPL in Santo and 

will be shortly introduced in port Vila by Bodium Engineering.  Motor Traders also employ 

similar technologies.  However, it is not known how successful these are in reducing the 

impurities.  

Conversion to Bio-diesel.  Biodiesel is produced by the process of transesterification of the 

CNO by reacting it with the methanol in the presence of a catalyst (e.g. NaOH).  However, 

the quantity of methanol is three times that of CNO, and unless there is viable local methanol 

production, this process is not economically viable. It is also a complicated chemical process 

not suited to rural areas.  It is therefore not considered to be a viable option in Vanuatu. 

Choice of Appropriate Engine or Engine Modifications. 

Preheating of Fuel Oil.  A pre-heater can be incorporated into the fuel system to heat the 

CNO to about 80 0C lowering its viscosity to about that of diesel. 

Engine Modifications.  Modified engines and conversion kits are available from some 

manufacturers to address some of the difficulties associated with burning CNO.   

Modifications are made to injection systems, filtration and cylinder head and pistons to 

accommodate higher temperatures.  It is understood from UNELCO that Deutz now markets 

an engine which is designed to burn raw CNO, and that other European engine manufacturers 

are also developing such engines. 

Indirect Injection Engine. Most modern engines are of the direct injection type.  However, 

indirect injection engines are available from some manufacturers.  These have the advantage 

that they have a preheating chamber, and very high engine temperatures.  Such temperatures 

are beneficial in achieving complete combustion of the CNO including FFAs. 

Blending 

Blending can be carried out with diesel or kerosene.  Both have been used throughout the 

Pacific.  However, the cetane number of kerosene is substantially different from distillate 

which results in two separate ignitions during the ignition cycle which is assumed to stress the 

engine and result in reduced design life. 

Blending with distillate, or starting and stopping with distillate is preferable (the cetane 

numbers of CNO and diesel are quite similar). There have been many trials in the Pacific with 

blended fuels and Vanuatu is one of the more advanced countries with such trials.  VCPL 

(with VAST technology) is producing a semi-refined product which is sold at the pump in 

Santo (with a 20% diesel blend as an option).  Bodium Engineering is also setting up a similar 

refining operation in Port Vila to be supplied with raw CNO from the VCPL plant at Santo.  

They will market oil to large construction equipment operators. 

Dual Fuel System.  In this approach the engine is started with distillate and after a certain 

temperature is reached the fuel line is switched to a CNO tank.  Just before stopping it is 

switched back to diesel to cleanse the system. 

Use of CNO in Large Medium Speed or Low Speed Engines 

The discussion above generally relate to smaller diesel engines which might be used in rural 

power plants or motor vehicles. 

Larger engines used in utility power plants are much more forgiving particularly plants that 

are designed to burn Heavy Fuel Oil. 

Fiji Electricity Authority researched the question of biofuels very extensively, for potential 

use in their 10 MW Caterpillar and 4.2 MW Wartsilla engines in Kinoya power plant.  They 
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reached the conclusion that refined (deacidified and de-gummed) 100% vegetable oils could 

be used in diesel engines with distillate used for starting and stopping, and that crude 

vegetable could be used if blended with diesel. They have planned extensive (long period) 

trials with bio-fuels in full cooperation with engine manufacturers.  It is not known whether 

these have proceeded. In this context UNELCO trials using only 10% refined CNO seems 

very conservative. 
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Appendix D Powers Conferred Upon the URA for the Power Concession Agreements 

 

Part A  Powers conferred under Sub-section 38 (3) of the URA Act 
 

38 Functions and powers conferred on the Authority in respect of electricity and water 

services 

 

(1) The functions and powers set out in Part A of the Schedule to this Act are 

delegated to the Authority. 

 

Convention relating to the Concession for the Generation and Public Supply of Electric 

power in Luganville 

 Power / function / responsibility 

Section 6, 

paragraph 29 

Approval of withdrawal from investment support fund 

Section 9, 

paragraph 43 

Drawing up of a list of renewable elements 

Section 12, 

paragraph 55 

Giving of notice to concessionaire fixing a reasonable time limit either to ensure 

the future safety of operations or to resume normal services 

Section 17, 

paragraph 60 

(should read 

paragraph 69) 

Should any dispute arise between the Grantor and the Concessionnaire as to the 

interpretation of the application of the Convention (or specifications) it shall be 

submitted to two arbitrators, one appointed by the Grantor and the other by the 

Concessionnaire 

 

Specifications relating to the Concession for the Generation and public supply of electric 

power in Luganville 

 Power / function / responsibility 

Section 3, 

paragraph 4 

Concession fixed assets: Agreement as to the fixed assets that constitute 

concession fixed assets 

Section 3, 

paragraph 5 

Power generating plant: the power generating plant may be kept on a piece of 

land owned by the Concessionaire 

Section 3, 

paragraph 7 

Provision of an up to date design drawing of the power generating plant 

Section 3, 

paragraph 9 

Provision of plans for high voltage and low voltage networks 

Section 4, 

paragraph 12 

Notification of dates and times of interruptions in the delivery of electricity 

Section 7, 

paragraph 31 

Decision as to what constitutes a “reasonable period of time” for electricity 

delivery 

Section 8, 

paragraph 34 

Initial cost of construction of extension facilities 

Section 8, Decision as to what constitutes a “reasonable period of time” for a network 
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 Power / function / responsibility 

paragraph 35 extension to be in service 

Section 11, 

paragraph 57 

Appraisal of any dispute concerning the nature of extension works or  service 

loops  

Section 11, 

paragraph 58 

Preparation of a scale of standard charges 

Section 12, 

paragraph 59 

Approval of meters 

Section 13, 

paragraph 66 

Designation of a expert to check measuring and controlling apparatus 

Section 14, 

paragraph 67 

Agreement with the Concessionnaire as to the form of agreement for the supply 

of electrical energy 

Section 14, 

paragraph 73 

Resolution of disputes as to the measures to be taken to remove any cause of 

disruption 

Section 17, 

paragraph 75 

Request of certified copies and invoices in relation to services, studies and other 

assignments 

Section 18, 

paragraph 76 

Provision of certified accounts 

Section 18, 

paragraph 78 

Provision of statistical statement of previous year‟s operations 

Section 21, 

paragraph 81 

Disputes with customers 

 

Convention relating to the Concession for the Generation and Public Supply of Electric 

power in Port Vila 

 Power / function / responsibility 

Section 6, 

paragraph 29 

Approval of withdrawal from investment support fund 

Section 9, 

paragraph 43 

Drawing up of a list of renewable elements 

Section 12, 

paragraph 55 

Giving of notice to concessionaire  fixing a reasonable time limit either to ensure 

the future safety of operations or to resume normal services 

 



Scoping Study: Luganville Concession and the Sarakata Hydropower Fund 

Version 0.2 60 

Specifications relating to the Concession for the Generation and public supply of electric 

power in Port Vila 

 Power / function / responsibility 

Section 3, 

paragraph 4 

Concession fixed assets: Agreement as to the fixed assets that constitute 

concession fixed assets 

Section 3, 

paragraph 5 

Power generating plant: the power generating plant may be kept on a piece of 

land rented from the Grantor 

Section 3, 

paragraph 7 

Provision of an up to date design drawing of the power generating plant 

Section 3, 

paragraph 9 

Provision of plans for high voltage and low voltage networks 

Section 4, 

paragraph 12 

Notification of dates and times of interruptions in the delivery of electricity 

Section 6, 

paragraph 29 

Decision as to what constitutes a “reasonable period of time” for electricity 

delivery 

Section 7, 

paragraph 32 

Initial cost of construction of extension facilities 

Section 7, 

paragraph 33 

Decision as to what constitutes a “reasonable period of time” for a network 

extension to be in service 

Section 10, 

paragraph 55 

Appraisal of any dispute concerning the nature of extension works or  service 

loops  

Section 10, 

paragraph 56 

Preparation of a scale of standard charges 

Section 11, 

paragraph 57 

Approval of meters 

Section 12, 

paragraph 64 

Designation of a expert to check measuring and controlling apparatus 

Section 13, 

paragraph 65 

Agreement with the Concessionnaire as to the form of agreement for the supply 

of electrical energy 

Section 14, 

paragraph 71 

Resolution of disputes as to the measures to be taken to remove any cause of 

disruption 

Section 16, 

paragraph 73 

Request of certified copies and invoices in relation to services, studies and other 

assignments 

Section 17, 

paragraph 74 

Provision of certified accounts 

 

 

Section 17, 

paragraph 75 

Provision of revised accounts within three months following the Grantor‟s request 

for revision 
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 Power / function / responsibility 

Section 17, 

paragraph 76 

Provision of statistical statement of previous year‟s operations 

Section 20, 

paragraph 79 

Disputes with customers 

 

Agreement varying concession between the Government of the Republic of Vanuatu and 

the Honourable Minister of Lands, Geology, Mines, Energy and Rural Water Supply 

and Union Electrique du Vanuatu Limited (dated 25 September 1997) 

 Power / function / responsibility 

Section 11 Type of fuel: if the Concessionnaire wishes to change the type of fuel used it shall 

inform the Grantor 

 

Concession contract for the Generation and Public Supply of Electric Power in 

Malekula Island and Tanna Island 

 Power / function / responsibility 

Article 2, Section 

2.03, paragraph 

12 

Concessionnaire to provide to the Grantor an up to date drawing of the power 

generating plant 

Article 2, Section 

2.03, paragraph 

14 

Concessionnaire to provide to the Grantor plans for the high voltage and low 

voltage networks 

Article 9, 

paragraph 30 

Giving of notice to Concessionaire fixing a reasonable time limit either to ensure 

the future safety of operations or to resume normal services 

Article 18, 

paragraph 70 

Notification of interruptions 

Article 19, 

paragraph 75 

Decision as to what constitutes a “reasonable period of time” for electricity 

delivery 

Article 23, 

paragraph 104 

Appraisal of disputes relating to the nature of works (extension or connection) 

Article 23, 

paragraph 105 

Preparation of a scale of standard charges for works in agreement with the 

Concessionaire 

Article 24, 

paragraph 107 

Approval of meters 

Article 25, 

paragraph 119 

Designation of a expert to check measuring and controlling apparatus 

Article 26, 

paragraph 120 

Agreement for the supply of electrical energy established in the format agreed by 

the Concessionaire and the Grantor 
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 Power / function / responsibility 

Article 27, 

paragraph 128 

Determination of dispute as to measures to be taken to remove any cause of 

disruption 

Article 28, 

paragraph 129 

Submission of disputes arising between Concessionaire and customers as to the 

execution and interpretation of the contract 

Article 31, 

paragraph 154 

Agreement as to the method of calculating recommended power rating 

Article 32, 

paragraph 160 

Request of technical and financial information 

Article 34, 

paragraph 165 

Inspection of inventory by Grantor 

Article 34, 

paragraph 166 

Appointment of a quantity surveyor to validate inventory 

 

Part B  Powers conferred under Sub-section 38 (3) of the URA Act 
 

38 Functions and powers conferred on the Authority in respect of electricity and water 

services 

(3) The powers and responsibilities set out in Part B of the Schedule to this Act are 

conferred on the Authority but may only be exercised by the Authority upon 

receiving the approval of the relevant Minister. 

Convention relating to the Concession for the Generation and Public Supply of Electric 

power in Luganville 

 Power / function / responsibility 

Section 5, 

paragraph 20 

Approval of rates for new installations that cannot be included in the specified 

categories 

Section 8, 

paragraph 38 

Agreement on the choice of new indices where they cease to be published 

Section 13, 

paragraph 62 

Grantor may request a revision of the prices should some expenses be reduced or 

cancelled 

 

Specifications relating to the Concession for the Generation and public supply of electric 

power in Luganville 

 Power / function / responsibility 

Section 5, 

paragraph 24 

Revision of specified price parameters where indices cease to be published 

Section 5, 

paragraph 27 

Request to revise the base price and the adjustment formula 
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Convention relating to the Concession for the Generation and Public Supply of Electric power in 

Port Vila (as amended) 

 Power / function / responsibility 

Section 5, 

paragraph 5.2, of 

amending 

agreement dated 

25 September 

1997 

Approval of annual allocations for new works that do not fall in any of the 

specified categories 

Section 5, 

paragraph 20 

Approval of different depreciation rates for new installations not relating to 

specified categories 

Section 7, 

paragraph 32 

Determination of appropriate depreciation rate for any type of fixed asset which 

cannot be included in the specified categories 

Section 13, 

paragraph 62 

Grantor may request a revision of the prices should some expenses be reduced or 

cancelled 

 

Specifications relating to the Concession for the Generation and public supply of electric 

power in Port Vila (as amended) 

 Power / function / responsibility 

Section 5, paragraph 23, as varied by 

agreement dated 1 September 1998 

Revision of specified price parameters where indices cease 

to be published 

Section 5, paragraph 26, as varied by 

agreement dated 1 September 1998 

Request revision of base price and adjustment formula 

 

Concession contract for the Generation and Public Supply of Electric Power in 

Malekula Island and Tanna Island 

 Power / function / responsibility 

Article 6, 

paragraph 23 

If new works not included in the specified list are constructed, their useful life 

shall be determined by agreement 

Article 7, 

paragraph 26 

In the event of assets being financed by the Grantor or third parties, special 

agreements may be established 

Article 31, section 

31.07, paragraph 

157 

Revision of the reference tariff and price adjustment formula 

 

 

Part C  Powers conferred under Sub-section 39 of the URA Act 

 

39 Provision of information to the Minister or the relevant Minister  

Where the Authority is provided with information or documents in relation to, or in 

connection with, the Authority‟s functions and powers set out in Part C of the 
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Schedule, the Authority must provide a copy of the information or documents to the 

Minister or the relevant Minister. 

Instrument Function / power / responsibility 
Specifications relating to the Concession for the 

Generation and public supply of electric power in 

Luganville 

 

Section 3, paragraph 7 

Section 3, paragraph 9 

Section 11, paragraph 57 

Section 14, paragraph 67 

Section 18, paragraph 76 

Section 18, paragraph 78 

Specifications relating to the Concession for the 

Generation and public supply of electric power in 

Port Vila 

 

Section 3, paragraph 7 

Section 3, paragraph 9 

Section 10, paragraph 55 

Section 13, paragraph 65 

Section 17, paragraph 74 

Section 17, paragraph 75 

Section 17, paragraph 76 

Agreement varying concession between the 

Government of the Republic of Vanuatu and the 

Honourable Minister of Lands, Geology, Mines, 

Energy and Rural Water Supply and Union 

Electrique du Vanuatu Limited (dated 25 

September 1997) 

Section 11 

Concession contract for the Generation and Public 

Supply of Electric Power in Malekula Island 

Article 2, Section 2.03, paragraph 12 

Article 2, Section 2.03, paragraph 14 

Article 23, paragraph 104 

Article 26, paragraph 120 

Article 31, paragraph 154 

Article 32, paragraph 160 

Concession contract for the Generation and Public 

Supply of Electric Power in Tanna Island 

Article 2, Section 2.03, paragraph 12 

Article 2, Section 2.03, paragraph 14 

Article 23, paragraph 103 

Article 26, paragraph 119 

Article 31, paragraph 153 

Article 32, paragraph 160 
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Part D  Powers conferred under Division 1 of Part 7 of the URA Act 

 

PART 7 – CONSULTATION AND DECISION MAKING PROCEDURES 

Division 1 – Mandatory consultation procedures 

Instrument Function / power / responsibility 
Convention relating to the Concession for the 

Generation and Public Supply of Electric power 

in Luganville 

Section 5, paragraph 20 

Section 8, paragraph 38 

Section 13, paragraph 62 

Specifications relating to the Concession for the 

Generation and public supply of electric power in 

Luganville 

 

Section 5, paragraph 24 

Section 5, paragraph 27 

Section 14, paragraph 67 

Convention relating to the Concession for the 

Generation and Public Supply of Electric power 

in Port Vila (as amended) 

Section 5, paragraph 5.2 of amending agreement 

dated 25 September 1997 

Section 5, paragraph 20 

Section 7, paragraph 32 

Section 13, paragraph 62 

Specifications relating to the Concession for the 

Generation and public supply of electric power in 

Port Vila 

 

Section 5, paragraph 23, as varied by agreement 

dated 1 September 1998 

Section 5, paragraph 26, as varied by agreement 

dated 1 September 1998 

Section 13, paragraph 65 

Concession contract for the Generation and Public 

Supply of Electric Power in Malekula Island 

Article 6, paragraph 23 

Article 7, paragraph 26 

Article 26, paragraph 120 

Article 31, section 31.07, paragraph 157 

Concession contract for the Generation and Public 

Supply of Electric Power in Tanna Island 

Article 6, paragraph 23 

Article 7, paragraph 26 

Article 26, paragraph 119 

Article 31, section 31.07, paragraph 157 

 




