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1. Introduction
In RECIPES project, the data collection phase is realised by local
experts in 15 Emerging and Developing countries. Pacific Islands
have been chosen as one of the 15 case studies. 3 islands/groups of
islands were selected to represent Pacific: Fiji Islands, Kiribati and
Vanuatu. The reasons behind this selection are explained in Part F.
Experts are asked to provide 5 parts, describing the Renewable Energy
present and future situation in their country:
- Part A: Questionnaire providing data on RE situation.
- Part B: Energy and Policy
- Part C: Country Maps
- Part D: Description of RE projects
- Part E: Interviews with stakeholders
This document (Part D – RE Projects) aims at providing information
about some projects that have succeeded with special effort of
governments or domestic or foreign organizations, and have the
potential to be replicated.

RECIPES local expert for Pacific Islands is Luis Vega. Mr. Vega
provides consulting services in the renewable energy and resource
assessments fields. He is director of the Renewable Energy Test and
Evaluation Facility in Hawaii.
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2. Fiji Renewable Energy Service Companies
2.1.

Rural Sector Renewable Energy Service Companies in Fiji

The viability of Renewable Energy Service Companies (RESCOs) in
Fiji is discussed. Practical experience was acquired implementing feefor-service solar home systems (SHSs) in remote villages as well as a
hybrid PV/Wind power system for a provincial center.
Presently, in Fiji the only practical way of providing renewable energy
based rural electrification for remote locations is with SHSs. Financing
of SHSs is feasible under two scenarios: (1) concessionary loan from
international organization with tariff covering all costs; and (2) Fiji
Government 90% capital subsidy with balance through commercial
loan and recurring cost covered by tariff. The second scenario only
allows for about 300 installations per year while there are about 12,000
potential users.
2.2.

Background

The 1993 Rural Electrification Policy provides for service tariffs that
reflect true costs. Applicants are required to pay 10% of the total
capital costs and the Government subsidizes the balance. Consumers
are supposed to pay operation and maintenance costs. Most
electrification schemes consist of diesel generators with mini-grids
serving consumers in the evening hours. The average delivery cost is
2.7 F$/kWh with a tariff of only 0.8 F$/kWh resulting in a subsidy of
1.9 F$/kWh (1 F$ ≈ 0.5 US$). That is, in practice the tariff is below
operational costs and substantially lower than costs for similar service
that could be self-supplied or supplied by others. Nevertheless, it is
challenging to collect fees or to disconnect delinquent customers.
This situation led the Fiji Department of Energy (FDoE), with support
from a GEF grant, to the implementation of a project to establish the
legal, regulatory, financial, economic and technical infrastructure
required for renewable-energy based rural electrification with strong
participation of private energy service companies.
2.3.

Solar Home Systems: Service Model Experimental Phase

In remote villages, benzene lamps and dry cell batteries are used for
lighting and radios. FDoE had speculated that a cost effective
alternative might be provided by stand-alone PV-based SHSs. A 20
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Ah/day design was developed by PICHTR1 for installation in Vanua
Levu. While many thousands of SHSs have been placed in service
around the world, this method of delivering electricity is still in its
commercial infancy. This meant that a careful consideration of the
technical and economic factors involved with SHS deployment was
required.
A private Fijian company was trained to install and maintain the SHSs.
These units, equipped with pre-payment meters, have been operational
since December 2000. The private company performs frequent
inspection visits. Users pay a monthly fee of F$ 14 that covers all life
cycle costs excluding equipment purchase. Funds collected are kept in
an escrow account managed by FDoE.
Records indicate that rural citizens are willing and able to pay for
SHSs operated by a responsive service provider.
The modus operandi in Vanua Levu provides a working model for
RESCO operation: equipment is owned by government; installed and
maintained by a private company selected competitively; and, user
pre-pays a monthly fee that covers maintenance and component
replacement as well as amortized equipment cost. Depending in
funding terms and ability to pay, a portion of the equipment cost might
be subsidized by government.
2.4.

Village Survey and Funding Challenge

A socioeconomic survey was performed under the FDoE project.
Analysis of data from representative households indicates that 38% of
the households incur monthly expenditures of at least F$ 20 in fuels
used for lights and dry cell batteries for radios (Figure 1).
Extrapolation of this expenditure criteria to the total number of
households that have applied for rural electrification, and are located
such that grid extensions are not feasible, indicates that at least 4,500
households throughout Fiji could use SHSs similar to those installed in
Vanua Levu and afford a monthly fee of F$ 20. In addition, it was
determined that as many as 7,500 households could afford a lower fee
system.

1

All work described here was implemented by The Pacific International Center for High Technology
Research (PICHTR) of Hawaii working with Fiji Department of Energy with funds provided by the
Government of Japan.
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The capital required for the installation of about 12,000 SHSs amounts
to approximately US$ 17 Million. Therein lies the challenge: where
can the Fijian Government obtain this amount and in the form of
concessionary loans with terms that result in monthly service fees of
about F$20 (~ US$10)?

Figure 1 - Distribution of Monthly Expenditures for Fuels used for Lamps and Dry
Cell Batteries for Radios in Un-electrified Villages.

2.5.

Service Fee

SHSs operations in Vanua Levu have shown that villagers are willing
and able to pay for a service that provides an alternative to benzene
lights and dry cell batteries. Users value the SHS service over what
they had before and are satisfied customers.
Figure 2 provides the baseline unsubsidized monthly cost of providing
20 Ah/day service under three different capital loan conditions. From
left to right: (i) ODA loan 0.75%/30-years; (ii) Commercial loan
7%/10 -years; and, (iii) Commercial loan 9%/8-years. The first column
gives the monthly capital cost per system and the second column the
OMR&R cost (the same for all cases).
The third column provides total cost. Clearly, only the concessionary
loan cost is comparable to the F$20 monthly expenditures discussed
above. It is not reasonable to consider providing SHS service under the
second and third scenarios.
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Figure 2 - All Inclusive SHS Monthly Unsubsidized Fee Comparing Concessionary
Loan with Commercial Loans.

Next we consider scenarios with 90% capital subsidy (per 1993
Policy) to estimate the cost under the two commercial loans considered
above. Figure 3 shows the results obtained. The 10% capital cost
payment is given by the first column, with the second column
representing the OMR&R costs (same as Figure 2) and the third
column the total cost. Clearly with 90% capital subsidy the service
would be affordable by most of the 12,000 potential customers
identified through FDoE’s survey.

Figure 3 - SHS Monthly Fee under a 90% Capital Subsidy with Balance Financed
with Commercial Loan.
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2.6.

RESCO Commercial Viability

From the private sector perspective several issues must be resolved
before energy services with SHSs are commercially viable. By
commercial viability it is meant that a service is provided for a fee that
covers all life-cycle costs associated with providing that service and
that the fee is collectable.
The following issues were identified as pre-requisites to commercial
viability:
 The tariff charged to users must cover all costs: capital
amortization, operations, maintenance, repairs and replacement
through the life of the project as well as a reasonable profit. If
subsidies are available they should only be capital cost
subsidies.
 The contract between service providers and users must
incorporate: Installation deposit; Pre-Payment of the monthly
service fee; Removal of the system for non-payment of fees;
and, tampering fine. Service provider must have legal
safeguards that allow for the removal of equipment from
delinquent users.
 Systems must include electronic pre-payment meters.
 Need to have a critical mass of systems (customers) for viable
service provision venture.
 Competition is welcomed but Government must ensure that
only qualified outfits provide service. Likewise, equipment
sellers must be certified or have some sort of seal of approval
from FDoE. This is to avoid negative reputation that results
when renewable energy equipment is used improperly.
 Must consider the technical aspects regarding appropriate
brands of lights and battery useable life.
 Financing must be in local currency.
2.7.

RESCO Financial Feasibility

Presently, in Fiji there is appropriate private sector human
infrastructure for the provision of electricity service to the rural sector
with SHSs. This infrastructure could handle the introduction of about
1,000 to 1,500 fee-for service SHSs per year.
The FDoE socioeconomic survey indicates that a baseline affordable
monthly tariff is F$20. The determination of the all-inclusive cost of
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providing service with SHSs, using actual maintenance records, leads
to the following financing scenarios:
Scenario-1):

for tariff = cost: this unsubsidized scenario requires a
concessionary loan with terms of no more than 2%
annual interest and at least 20 years and would allow
for installation of about 1,200 SHS per year;

At the other extreme we have,
Scenario-2)

for tariff = cost – 90% Capital Purchase: this scenario,
with capital subsidy, uses a realistic commercial loan of
9% annual interest for 8 years and, given historical
Government budgets, only allows for the installation of
about 300 systems per year.

Clearly, there are other financing scenarios between these two
extremes.
2.8.

Concessionary Loans and Grants Financing

Pursuing of the first financing scenario resulted in a proposal
submitted to the Japanese Government under the ODA loan for
“environmentally benign” projects announced as a consequence of the
Kyoto Accord. This request is under evaluation.
It was also determined that there were three World Bank venues for
financing: (1) a commercial basis loan /grant/equity package arranged
through IFC but for projects larger that those feasible in Fiji; (2)
essentially same as (1) for smaller projects through SolarDevelopment-Fund with the restriction that grant portion not be used
for equipment purchase; and, (3) GEF.
The strategy was to use a GEF mid-sized grant for the project
described above. At the time GEF was considering the concept of
providing grants to cover the difference between the life cycle cost of
the renewable energy system and the conventional (fossil fuel) system.
Grants would only be considered if differential-cost was equivalent to
less than 30% of the conventional system life cycle cost.
It was the possibility of a cost-differential grant that led us to design a
SHS to provide service comparable to that of diesel schemes and to
compare life cycle costs and, therefore, cost-differential. We
determined that the average COE with diesel schemes is at least 2.7
F$/kWh and for the SHSs the equivalent cost of electricity is between
2.5 to 3.9 F$/kWh (depending on financing scenario). Unfortunately,
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GEF is no longer discussing the differential-cost concept and presently
does not fund equipment expenditures of any sort.
In summary, financing of SHSs is feasible under the two scenarios
discussed above: (1) concessionary loan from the Government of
Japan with tariff covering all costs; and (2) Fiji Government 90%
capital subsidy with balance through commercial loan and recurring
cost covered by tariff.
2.9.
Solar Home Systems Installations under Pilot RESCO Model
in Vanua Levu, Fiji
(all photos by RES: private Fijian company trained by PICHTR to
install and maintain equipment under the RESCO model)

Two 50 Wp PV Panels with galvanized support frames mounted on
treated pine pole (5m x 200mm).
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To survive wind gusts of 100 mph (160 km/hour) poles are supposed
to be embedded to at least 1.5 m depths. Not shown in these photos are
the deep cycle flooded lead acid batteries tested to 100 Ah @ 20-hours
discharge rate manufactured to project specifications by a Fijian
Company (Pacific Batteries Ltd., which also recycles used batteries.
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Light fixtures for 11 W DC Compact Fluorescent Lights (several
manufactures have been removed from suppliers list due to excessive
failure rates). Service provides 3 x 11 W interior CFLs plus 1 x 7 W
exterior CFL and a night LED light (<3/4 W) as well as power point
for small DC appliance. Typically AM radios in households are on
during waking hours not only for entertainment but also as a means of
one-way communication.

Some users have a small shop making use of 1 of their 3 interior lights.
Although not formally documented, there is indication that children
benefit the most by having evening lights to do school work after
completing family chores.
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One of the first installations (December 2000) in a relatively modest
home in Vunivau, Vanua Levu, Fiji. Clients are pleased with service
provided for a monthly fee of 14 F$. N.B. Prepayment meters are a
requirement in any SHS installation.

Our support frames and pole embedment were designed to survive
upwards of 160 km/hour gusts but not a falling tree (effects of cyclone
Ami, January 2003 two weeks after system installation in Cakaudrove
Province.
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The walls of this modest home were blown away by cyclone Ami and
somehow the prepayment meter, charge controller and battery with
enclosure survived inside house.
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3. Fiji & Hawaii: Wind/PV/Diesel Hybrid Village
Power Systems
Design, installation and operations of two wind/PV hybrid power
systems are summarized. The 360-kWh/day Hawaii system was
installed by June 1996 and the 720-kWh/day Fiji system by December
19972. These systems consist of wind turbine generators, PV modules,
battery, Inverter, data acquisition and control, and diesel generators.
Highlights of the eight-year long operation, maintenance, repair and
replacement (OMR&R) record for the Hawaii system are provided
along with resulting estimates of the cost-of-electricity production.
Specified electricity production has been achieved with both systems.
The ample wind resource at the Hawaii site allows for a combined
annual renewable energy contribution of 80%. In 1998 and 1999, with
PICHTR3 trained national engineers operating the Fiji system,
renewable energy accounted for 60% of annual electricity production.
Unfortunately, major political turmoil in Fiji resulted in budget and
personnel reductions such that presently the renewable contribution is
only 15%.
In addition to the human infrastructure deficiencies caused by
unforeseen political events, siting of wind turbine generators in the
mountainous terrain found in Pacific Islands, with appropriate wind
resource, presents a challenge.
3.1.

Hawaii (Kahua Ranch) Hybrid

The three Bergey wind turbine generators (WTGs) produce wild AC
electricity that is transmitted to the electrical room through a 500 m
long buried power cable. Each unit has a rectifier/controller such that
wind energy is made available as DC current at the battery voltage.
The PV array consists of 40 ASE Americas GP-8 modules, with a
rated peak output at standard-test-conditions (STC) of 245 Wp,
resulting in an overall name plate of 9.8 kVA. For our operating
conditions, we expected the actual module output to be in the range of
225 to 232 W at 1000 W/m2. The upper value was used to estimate
2

The system in Hawaii is presented here because it was established to test integrated equipment before
deployment in developing countries like Fiji and also because it was instrumental in determining that the
failure in Fiji was not because of the technology but rather personnel changes due to political events.
3
Pacific International Center for High technology Research (PICHTR) a not-for-profit institution in
Hawaii. All work under the management of Dr. Luis A Vega.
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power feed to the Inverter. The modules are divided into four electrical
sub-arrays oriented toward true south (towards the equator). They are
installed tilted at an angle of approximately 30° (latitude + 10 °). The
DC electricity produced is transmitted through a 60 m long buried
cable to the electrical room.
The original Koehler diesel generator (genset), operated as a 240 VAC
singlephase unit with a nominal name plate of 36 kW, was situated
next to the battery in a building designed to meet the ventilation
guidelines stipulated by battery manufacturers.
The 30 kW static (solid state) Inverter/Controller, custom
manufactured by Advanced Energy Systems of Australia (AES), is a
true sine wave Inverter capable of operating in parallel with the genset,
and therefore, powering loads that are larger than either system can
handle. This unit was chosen (October 1995) because of its stated
ability to operate in parallel with a genset, its surgeability, and its
biomodality.
For energy storage we selected a cost-effective 240 VDC flooded lead
acid battery system with a storage capacity of 428 kWh and a
corresponding 20 hours discharge rate of 1785 ampere-hours. The 120
cells manufactured by Trojan Battery Co. are arranged in ten 12-cell,
24 VDC HDPE trays in series. These deep discharge cells are
primarily utilized in forklifts. The manufacturer indicated that, with
proper maintenance, a life expectancy of 1500 cycles-todeath at 80%
discharge was achievable. Their guideline meant that the battery
should supply 2,142,000 ampere-hours (1785 x 0.8 x 1500) throughout
its useful life. Battery manufacturers in the USA, commonly state this
somewhat crude and unsophisticated guideline. The other common
guideline is “you can get 5 to 7 years with proper maintenance”. It
must be noted that now as in1995, life expectancy information for all
other energy storage schemes is not available or even less rigorous
than the one used here for flooded lead acid batteries.
When the battery, WTGs and PV array are supplying the load (kWsite)
through the Inverter, the energy balance is:
kWsite = ηI (kVAw + kVApv - kVAbatt)
where, ηI is the Inverter efficiency and battery current (Abatt) is
negative during discharge. Data analysis indicates an annual average
consumption of 301 kWh/day with 41.8 kWh/day from the PV array
and 205 kWh/day from the WTGs. That is, approximately 82% of the
electricity consumed at Kahua is generated with renewable energy.
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3.2.

Hawaii System OMR&R Highlights

Table 1 provides maintenance highlights from the OMR&R record.
The PV array is the only maintenance free component. The genset and
WTGs require the most maintenance. The 8-year OMR&R record has
also been used to determine spare parts and labor requirements. An
experience technician is required an average of 4-hours per week to
perform all maintenance. The wind turbine alternators are rewound in
an off-site electrical shop.
It took fourteen months for the AES Inverter to perform as specified.
The problem was caused by self-generated RF interference and the
solution was the addition of an inexpensive ferrite EMI filter. This was
followed by 12 months of 100% availability until it was determined
that the control board and firmware needed to be updated. The Inverter
has performed reliably since August 1998.
The original Koehler genset, operated as a 240 VAC single-phase unit
with a nominal name plate of 36 kW, was situated next to the battery
in a building designed to meet the ventilation guidelines stipulated by
battery manufacturers. After 8407 hours of operation, over a 3.5-year
period, the unit reached its useable life and has been replaced with a 60
kW Onan unit.
One battery cell (out of 120) failed and was replaced after two years.
Subsequently, three additional cells failed and were replaced after four
years. The other 116 cells (96.7%) are still operational eight-years
after battery installation.
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Table 1.- Maintenance Requirements for Hawaii Wind/PV Hybrid Plant
(based on 8-year long record).
3.3.

Nabouwalu Wind/PV Hybrid

The 720-kWh/day hybrid power plant for the provincial center at
Nabouwalu in Vanua Levu, Fiji was designed by PICHTR to integrate
renewable indigenous resources with the existing diesel-generator
electricity distribution minigrid4. Installation by the Fiji Department of
Energy (FDoE) was completed December 1997. The Ministry of
Foreign Affairs (MOFA) of Japan covered equipment capital cost.
Ownership was transferred to FDoE and maintenance was assigned to
the Public Works Department (PWD). Operations and maintenance
cost (including battery replacement) was supposed to be covered by
the consumers. Operators were trained by PICHTR with an operation
and maintenance guideline based on the Hawaii hybrid system.
Nabouwalu includes a Government Hospital (30 beds), Primary
School, Post Office, Provincial Council building, Agriculture and
Fisheries Department, Public Works Department depot and staff
quarters, Police Station and staff quarters, Meteorological Station,
three shops, two bakeries, fisheries ice plant, and the residents of the

4

The wind and solar resource at the Hawaii site, expressed as annual averages, is 9 m/s and 5.2 sun-peak
hours compared to 6.2 m/s and 4.5 sun-peak hours at the Fiji site.
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village. There are a total of 89 electrical meters plus unmetered
streetlights.
The hybrid power system installed in Nabouwalu consists of:
-

Two 100 kVA, F.G. Wilson diesel engine powered generators;
Eight 9 kW, Bergey wind turbine powered generators;
37.4 kW of photovoltaic modules in a fixed array;
1500 amp hour (6 hour rate), 240 Volt battery;
Power Systems and Controls (PS&C) 100 kVA hybrid rotary
Inverter;
DC distribution cabinet with SCADA.

Analysis of the 1998-1999 data records, available from the Nabouwalu
hybrid plant, indicates that performance was as specified during
design. With PICHTR involved and qualified engineers at PWD,
renewable energy accounted for 60% of annual electricity production.
Unfortunately, in 2000 an attempted coup d’état resulted in the
migration of several qualified engineering professionals and those that
did not migrate left government employment for the private sector.5 In
addition this incident plunged Fiji into macroeconomic turmoil and
consequently lower operational budgets.
FDoE has not been able to upkeep system maintenance due to
budgetary and staff inadequacies and the system is not working as
demonstrated. Presently, the hybrid plant is operated in the manual
mode and only available about 29% of the time (7 of 24 hours) such
that annual renewable energy electricity production is down to 15%
(e.g., 25% of demonstrated design value). Moreover, the Government
electrical tariff only covers about 20% to 30% of life cycle cost of
production.
This situation could be improved by contracting an energy-servicecompany to operate the hybrid system. In addition, if government
elects to continue subsidizing service this must be done in a
transparent fashion. The portion of tariff corresponding to operation
and maintenance must be made available to the operator.

5

This statement is not meant to imply that presently FDoE does not have dedicated professional staffs but
that those with experience left and have been only partially replaced and with a younger less experienced
staff.
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3.4.

Cost of Electricity Production

Cost of electricity production (COE) estimates must include capital
recovery plus recurring costs due to operation, maintenance, repair,
component replacement (OMR&R) and, when applicable, the fuel
costs. Someday there will be an environmental credit available for
renewable energy electricity production.
COE ($/kWh) = CC + OMR&R + Fuel - Environmental Credit
CC = Capital Cost Amortization
OMR&R = Operations + Maintenance + Repair + Replacement
For a strictly commercial venture the service tariff should be equal to
the COE plus appropriate profit. In the case of rural electrification
there is a social benefit that must be considered in the determination of
the tariff (e.g., subsidy).
Tariff = COE + Profit - Subsidy
The levelized COE with the diesel generator of the hybrid power plant
in Hawaii is summarized in Table 2. The capital cost term is estimated
for a concessionary loan with 0.75% annual interest over 15 years and
annual inflation rate of 2%.

Table 2.- Cost of Electricity Production with Diesel Generator in Hawaii (‘97-‘03).

The COE with the renewable energy components of the hybrid power
plant in Hawaii is summarized in Table 3. It must be emphasized that
the battery charging WTGs used in Hawaii are small compared to units
used to supply the grid (≈ 8 kW vs. 500 kW) and their market is such
that their purchase price ($/kW) is relatively high compared to grid
units. Our estimate of the COE with larger grid-connected WTGs
exposed to the Kahua Ranch wind resource (≈ 9 m/s annual average) is
one order of magnitude lower than the value given in Table 3.
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Table 3.- Hybrid COE with Wind/Solar Energy in Hawaii (‘97-‘03).

The COEs in Tables 2 and 3 are under a concessionary loan that is
available for rural electrification in developing countries. Table 4
provides estimates under commercial loans of 5% and 10% for the
same term of 15 years. The last row in Table 4 includes COE with
diesel fuel at $2/US-gallon corresponding to the COE with the
renewable energy resources.

Table 4.- COE with Diesel Generator and Renewable Energy Resources as Function
of Loan Terms and Diesel Price.
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Photo Record of Wind/PV Hybrid Village Power System in
Nabouwalu, Fiji
3.5.

Project sign given credit to the Government of Japan as well as the Government of
Fiji

One of eight (~ 9 kW each) wind turbine generators (WTGs) and ~37.4 kW PV array
already installed while power house is under construction
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Partial view of the 240 VDC, 1500 AH @ 6-hour discharge rate battery

Installing WTG blades
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Erecting WTG with DC electrical winch driven by truck battery

Power house completed
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4. Kiribati Solar Energy Company6
4.1.

Background

Although solar photovoltaics (PV) have been used to provide remote
power for communications equipment and water pumping since the
late 1970s, until the formation of the Solar Energy Company (SEC) in
1984, the total installed capacity in Kiribati was less than 1 kWp.
From 1984 to 1992, most of the solar PV installations used equipment
sold by the SEC though funding sources varied from private sales to
multilateral donor projects. Except for Public Works Department
(PWD) installed solar water pumps.
4.2.

SEC as a Sales Organization 1984-1990

The SEC was established as a private enterprise by the Foundation for
the Peoples of the South Pacific Kiribati (FSPK), a U.S. based NGO.
The FSPK received USAID funding for the start up costs and the Solar
Energy Company was organized as a private, limited corporation. The
initial majority shareholders were private, being the FSPK and the
Bank of Kiribati. Some shares also held by the Ministry of Works and
Energy. The original charter of the SEC was to act as a retail outlet for
solar PV systems and to provide technical assistance where needed for
their installation and maintenance. The company was organized to
provide installation and maintenance services on demand by
customers. Office space was rented in Betio and a manager and a clerk
were hired.
From 1984 to 1989 the SEC sold solar panels, batteries, controls and
associated DC appliances to outer island customers, mostly for cash
though some credit was provided under special conditions. Most sales
were to households that had a family member as a seaman on a foreign
ship. Around 275 PV systems were sold to outer island customers,
usually with a single panel in the 38WP to 55Wp range. The quality of
products sold was good and comprehensive local language installation,
operation and maintenance instructions were developed and provided
with systems. Although the SEC was willing to provide installations
near the actual cost, the expense of travel to outer islands and the time
involved in waiting for transport made that option viable only for some
larger, private school installations on nearby islands.
6

This document has been exerted from the Pacific Islands Renewable Energy Project (PIREP) report for
Kiribati prepared for SPREP (October 2004). Information was corroborated with other documents from
the Energy Unit of the Ministry of Public Works & Utilities.
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The initial sales were good with a rapid rise in sales the second year of
operations and in that year the company made a substantial profit. In
1986, the FSPK, believing that the company no longer needed its
support, relinquished all its shares in the SEC to the Ministry of Works
and Energy (MWE)7, making the MWE the 99% owner of the
corporation with the Bank of Kiribati retaining the remaining 1%
ownership. Unfortunately 1985-1986 was the peak of the business and
sales fell continuously for three more years. Even with an additional
input of US$25,000 from USAID for more stock to sell, the SEC was
effectively bankrupt by 1989 even though almost all the investment in
stock had come from USAID or FSC and only operating expenses
needed to be paid for by sales. Since the potential market for solar PV
measured in the 5000-8000 household range, it was clear that the
problem was not market saturation.
4.3.

SEC Reorganization into Energy Service Company

At the request of the MWE through the SEC Board of Directors,
assistance was requested from the Forum Secretariat Energy Division
and the South Pacific Institute for Renewable Energy (S.P.I.R.E.— in
French Polynesia) to determine the causes of the problem that faced
the company and to recommend the actions to take. The FSED agreed
to fund an outer island survey to better understand the market
requirements and the S.P.I.R.E. fielded a consultant to assist in the
development of an action plan.
The S.P.I.R.E. consultant recommended reorganisation into a “solar
utility” structure that would emulate the approach used by a
conventional electric utility: All technical equipment would be
installed, owned and maintained by the SEC, ownership would never
be shifted to users, local committees or Island Councils. Energy
recipients would have no responsibility other than paying a fee for the
energy provided. Non-payment of fees would result in disconnection
of service.
The FSED survey confirmed that the problem with the sales approach
had been greatly reduced customer confidence in solar PV because of
the general lack of reliability shown by the systems that had been
purchased. The reasons were not, however, related to solar technology
in general but rather to improper installations, an almost complete lack
of maintenance and the replacement of failed solar batteries with car

7

Presently, Ministry of Public Works and Utilities
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batteries that lasted only a short time. The survey found 275 PV
systems on outer islands but only around 10% of the systems were still
operation and providing the intended services.
The overall finding was that the end result of the sales approach for
solar electrification was unreliable systems, a high rate of expensive
battery failures and general customer dissatisfaction. This translated
into general distrust of PV as an electrical supply source and that lack
of market confidence reduced sales to the point where the sales
company could not stay in business.
4.4.

JICA Pilot Project (1990-1993)

During the same time period as the shift from a sales to a “solar
utility” company was being contemplated, the Japan International
Cooperation Agency (JICA) agreed to fund a pilot PV based rural
electrification project. Initially the project was intended to provide
lighting for community facilities only but with the strong support of
the MWE, the SEC convinced JICA to instead fund a pilot trial of the
solar utility concept. The pilot project was designed by the JICA team
and consisted of 56 home installations and a maneaba (community
building) lighting installation on North Tarawa. Persons desiring the
systems paid a connection fee of A$20 and agreed to pay a monthly
fee of A$9. The fee was set based on the amount that would have to be
charged for maintenance and repair if 500 systems were installed. Of
the A$9 about 1/3 was intended for deposit in a battery replacement
fund, about 1/3 would go for the field technician costs and the
remaining 1/3 to the SEC for its administrative and supervision costs.
It was recognized that the SEC would lose money at this level of fee
and JICA provided additional funding to subsidies the SEC for the first
years of operation with the expectation that at least 500 systems would
be installed within 5 years if the pilot project was successful.
A pre-installation survey to determine probable acceptance of systems
indicated about 120 households wanted systems. Since only around 55
systems would be available, a lottery was devised to provide for a fair
distribution of units. When it came time to actually pay the deposit for
the systems, less than 40 paid. In order to be able to install all the
available systems, the Island Council agreed to pay the installation fee
for the remaining systems and install them on council employee homes
with occupants paying the monthly fee. The installations were centered
on the Island Council village of Abaokoro and were installed on homes
from Kainaba north to Taborio.
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The home installations included:
2-55Wp panels from various Japanese manufacturers
1-16A shunt type controller (LR-114-12) made by STECA
(Germany)*
1-110Ah C100 Furukawa open cell Battery (12CTE-110)*
1-11W PL lights (From New Zealand)
2-7W PL light (From New Zealand)
1-LED nightlight (locally made)
* Two systems were installed with sealed 120Ah C100 batteries
and Furukawa 30A MD200-PVI controllers for trial.
The maneapa installation at Kainaba included:
12-60Wp panels (Kyocera)
2-16A shunt type controller (LR-114-24) made by STECA
(Germany)*
4-110Ah C100 Furukawa open cell Battery (12CTE-110)
4-20W 24V tube lights (From Japan)
*Circuit board specially coated with a silicone rubber film to
protect against moisture and salt entry
The maneapa system was installed as two separate systems of 360Wp
@24V. This allowed the use of the same specification of batteries and
controllers as the household systems and provided for light even if
there was a component failure in one system.

Household systems were installed on a steel, hot-dipped heavily
galvanized pole. The Maneapa system was installed in two sections
near the ground with PVC pipes filled with concrete acting as the

Pacific Islands - Part D - RE Projects 060209.doc

Page 28 of 41

supports for the hot-dipped galvanized frame. Two household systems
included data loggers that recorded voltage and current parameters and
also the time of turning each light on and off.
Three persons were selected,
based on interviews, by the SEC
as trainees to be field technicians.
The JICA team trained the field
technicians in the installation and
maintenance of the systems. The
persons
receiving
training
installed the systems with the
assistance and supervision of the
JICA team. The North Tarawa
trainee judged to be the best of the
three was hired as the North
Tarawa field technician with the
responsibility of visiting each
installation on a monthly basis,
doing preventive maintenance
(especially
checking
battery
electrolyte levels) and collecting
user fees.
The
battery
manufacturer
recommend that the open cell
batteries be charged up to 15.3V
for best service and the charge controllers were set to shut off the
charge at that voltage. It was soon obvious that although this high
charge limit resulted in a high level of charge for the battery it also
resulted in a high rate of water loss and required the technician to
check at least twice a month to be sure that the electrolyte level was
not too low. To determine what charge cut-off voltage would be
acceptable, several controllers were adjusted to a series of lower set
points and water loss measured. A set point of 14.4V was determined
to provide the best level of charge completion with an acceptable
monthly water loss.
Although there were no significant technical problems, the field
technician had serious problems accounting for the money that he
collected. As a young man, he was unable culturally to say no to his
older relatives asking for “loans” and as a result he was soon more
than A$400 short in his payments to the SEC. The SEC changed its
policy from hiring on the basis of trainability for high technical
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competence (typically young persons) to one based on probable ability
to collect and account for fees – typically older persons with some
social seniority. Since the technical demands on the field technician
are not great, this approach has worked satisfactorily with fewer
problems relating to accountability of collected money but without
compromising maintenance.
4.5.

EU Lomé II PV Follow-Up Project (1992-1995)

In 1994, to close out the long running Lomé II Pacific Renewable
Energy Programme, five countries, including Kiribati, were selected to
receive solar PV projects. Since the JICA pilot ran very well with a
high percentage of fee collection and excellent technical performance,
the Kiribati project was designed to expand the initial JICA pilot
project to reach more distant islands while using the same institutional
structure and the same size of system. The EU project was considered
as a pilot trial for outer island electrification using PV while the JICA
project was considered as an institutional and technical pilot for the
“solar utility” concept. The project was designed and managed by
S.P.I.R.E. and operated from 1992 through 1994.
Capacity building was a major component of the project and week
long training courses in PV technology, PV system design,
specification and tendering, and project development were provided by
S.P.I.R.E. over the term of the project and local staff were intimately
involved in the design of their project and its implementation.
For Kiribati, the project allowed the further electrification of North
Tarawa by making an additional 100 PV systems available to
households. With this increase in the number of systems and the
expanded size of the electrified area, a second technician was hired for
North Tarawa. The basic rule of thumb used by the SEC is that one
technician can typically handle no more than 125 households and in
some cases where the distance between villages is great, that number
may have to be reduced.
The islands of Nonouti and Marakei were selected to each receive 75
PV systems. Components for all five countries were tendered at the
same time and Kiribati elected to tender for the production of
controllers using the well-tested and reliable Pacific Controller design
developed by S.P.I.R.E. in the 1980s. The SEC was awarded the
contract for all controllers under the EU project for five countries and,
though it was the first time any electronic manufacturing had been
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tempted in Kiribati, the controllers were delivered and accepted by all
five countries.
For the Kiribati project the components selected under the tender were:
2 – 55W p solar panels (Siemens)
1 – 20A SEC manufactured charge/discharge controller
1 – 100 Ah @ C10 open cell, tubular positive plate battery
(Oldham)
1 – 11W PL 12V light (New Zealand)
2 – 7 W PL 12V lights (New Zealand)
In this case, the good results from the earlier North Tarawa
installations helped with customer acceptance and the 100 systems that
were allocated for North Tarawa were all taken quickly. Skepticism
remained on Nonouti and Marakei and several site visits were
necessary to get all available systems accepted by households.
Most installations had panels installed on treated wooden poles with
treated wooden mounting racks for the panels. In a few cases where
the best solar access was at the house, a roof mount was used. Since
Kiribati residences typically consist of several small structures instead
of a single multi-room building, underground connection between
structures was commonly used. Three technician trainees were selected
from each of the three islands and brought to Tarawa for training in
installation and maintenance. The systems were installed using SEC
technical staff and contracted supervisors from Tarawa with trainees
from all three islands participating. After installations were completed,
the EU consultant made a final inspection and the crews corrected the
few problems that were found and the systems placed in service.
Even with over 300 installed systems, the SEC could not break even
on just user fees. Various estimates for break-even numbers were made
with 1000-2000 systems considered necessary for profitability of the
SEC on user fees alone. Although government subsidies were offered,
the SEC management rejected the offers in favor of increasing their
profitability through implementation of additional donor, private or
government projects. The SEC actively promoted the sale of private
installations and donor projects for public infrastructure including
clinics, schools and telecommunications installations. The success of
the existing project prompted acceptance of many project proposals.
Canadian aid provided funding for large outer island clinic
installations, UNDP funded a series of solar pumping projects and
installations were ordered by private institutions, mostly schools and
churches. Also, the SEC continued manufacturing the S.P.I.R.E.
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controller for sale internationally with orders from Tonga, Fiji and
Bhutan. These sales, which in most cases included installation
contracts as well, provided the additional funds necessary to maintain a
positive cash flow for the SEC while awaiting an expansion project to
take the total user base beyond 1000 systems.
Additional income came from contracts with the Department of
Education and Department Health for maintenance of their PV systems
on outer islands. By 2000, all the islands of the Gilberts group (except
Banaba) had an SEC agent/technician on island available to do PV
repairs under contract to private or public customers with payment to
the technicians made on the basis of the systems to be maintained.
4.6.

The EU Solar Rural Electrification Project (1999~2006)

Between 1994 and 1999, JICA and the EU both sent inspection teams
to determine the relative success of their projects. Both recommended
that additional systems be installed to increase the user base and work
toward completion of Kiribati’s rural electrification. A proposal was
sent to JICA in 1996 but the Government of Kiribati placed harbour
development as a higher priority than solar. In 1998, the EU inspection
team encouraged the submission of a request for additional systems
and in 1999 the request was granted and the process begun for a major
expansion project.
A budget of €4 million was provided and tenders sent out for the
management firm. Work on development of the project actually started
in Kiribati in 2001, over a year later than originally estimated. Since
the SEC was anticipating being fully occupied with the expansion
project in 2000 and 2001, the company had not developed side projects
for cash generation and found themselves in a difficult situation
regarding cash flow. The Government of Kiribati was approached for
PV project funding and agreed to fund solar streetlights for the BetioBairiki Causeway. However even with
that project, it was necessary for the SEC
to draw down the battery replacement
fund and cut back on Tarawa labour
expenses to maintain operations while
awaiting the cash flows from the EU
project. By 2003, some of the original
JICA batteries were beginning to fail but
funds were not available for their proper
replacement. From late 2002 through
2003, the quality of service to many
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customers deteriorated and fee collections fell making the cash flow
situation worse. Low cost car type batteries were purchased to at least
temporarily restore service to many customers and a loan/grant was
requested from the Kiribati government to keep the company solvent.
The component tenders were sent out in 2002 and purchases made in
2003. The components selected for the new EU project are identical to
those that used in the 1994 PV Follow-Up project that had provided
nearly 10 years of high reliability service. By late 2003 services
provided to the EU project began to bring in cash and by May 2004,
when installations began on North Tarawa the cash flow crisis
appeared to be over.
Approximately 1500 household systems and around 140 maneapa
systems will be installed by the end of 2005. It is understood that €2.3
M of the €4 M budget was for equipment costs. Therefore, a rough
estimate is 1400 €8 (1730 US$ at 2004 exchange rate) per SHS
excluding installation costs. The intent is to complete full
electrification of North Tarawa, Nonouti and Marakei, providing
systems to all households who want them. The remaining systems will
be distributed to all the remaining islands of the Gilberts group that
can assure a minimum of 75 paid installations. Political pressure may
require the installation of a smaller number on some of the small
islands, particularly Banaba where there are less than 75 households on
the island.
A major problem facing the SEC is the fact that inflation has increased
the company operating costs but the SEC failed to follow the
recommendation of both the JICA team and the EU PV Follow up
team to annually review the fees and raise them as necessary to
compensate for cost increases. From a marketing point of view, it
would make placing the new 1500 systems difficult if there were an
immediate increase in user fees so at least at the time of installation it
was considered important not to increase fees above the existing A$9
per month9. One option would be to request an operating subsidy from
the Government but the stated policy of the SEC is to operate without
subsidy in order to avoid the government interference and operating
efficiency problems faced by other government owned corporations
that depend on subsidies.
The approach being taken is to start the new systems at the existing
A$9 per month rate (plus added fees for extra services, e.g. A$1 per
8

Equivalent 1730 US$ using the 2004 average exchange rate
9 Average exchange rate in 2002 was 1.84 A$/US$; and, in 2004 it was 1.36 A$/US$
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month for the addition of a high efficiency DC/DC converter to
operate a home radio) and over the next 10 years gradually ramp up
the fees to ensure sufficient cash income to meet the cost of future
battery replacements as well as day to day operating expenses.
All 2000 rural PV systems should be operational by the end of 2005.
The challenge will be for the SEC to smoothly expand its capacity
from management of 320 systems on three islands to 2000 systems
spread over the Gilberts group.
With the completion of the EU project, approximately 25% of outer
island households in the Gilberts will be PV electrified. Based on past
experience, approximately 50% of rural households can be expected to
accept solar electrification from the SEC. For the future, the goal is to
further expand with at least another 2000 installations by 2010. This
will require external funding.
4.7.

Lessons Learned

Technical






100 Wp is the minimum acceptable panel capacity for rural
Kiribati
Good quality batteries can provide continuous service for 10
years and more if reliable charge controls and adequate panel
capacity are included in the system design
Rainwater can used for battery water replacement if carefully
collected and stored
Positive displacement pumps are not a good choice for ground
water pumping in an atoll.
The S.P.I.R.E. Pacific Controller design can be successfully
manufactured in Kiribati and can provide substantially higher
reliability and longer battery life than off-the-shelf commercial
controllers.

Institutional





A majority of rural households in Kiribati can and will pay
A$10 for basic lighting and radio services.
Fee collection rate depends on quality of service provided and
on willingness to disconnect for failure to pay fees
Field technicians need to be sufficiently mature to have the
respect of the community and to be able to fully understand
their responsibility for funds management
One field technician can successfully manage 100-120
household systems for maintenance and fee collection
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Commercial



4.8.

Development of reliable energy service company operations
increases the opportunity for the sale of PV systems and for
service of private installations
Management of personnel is the most difficult part of energy
service company operations
Good quality accounting and records management are essential
to successful energy service company operations
Other Solar Projects in Kiribati

SEC Private Sales
By 1990, the SEC as a sales organization had sold approximately 275
PV systems to outer island customers representing around 14 kWp of
solar capacity.
After 1990, although reorganized as a solar utility, the SEC also sold
PV systems to more than 300 households on the outer islands totaling
about 20kWp of panel capacity. By the late 1990s, there were enough
private installations and installations at schools and clinics for contract
maintenance to allow the SEC to train and station maintenance agents
on all islands of the Gilberts except Banaba.
There has been no specific programme by the SEC to extend the solar
utility to the Line and Phoenix Islands because of the problems of
logistics and the small market. However, there are both government
and private solar PV installations already in place and future
electrification of households in the Line and Phoenix group under the
SEC is planned. However, the rapid development of tourism in the
Line Islands makes it of some urgency to commence development of
rural electrification by the SEC.
Solar Pumping
About 1993, ten Southern Cross positive displacement pumps were
installed for village water supply under donor funding in the Gilbert
Islands. All those pumps failed within a few years and are being
replaced as funds become available by less complex centrifugal
pumps. Early failures were mainly attributed to failures of the
associated electronic package that provided the high starting current
needed by the pump. The manufacturer refused to provide circuit
diagrams and other repair information, requiring that the units be sent
back to Australia for service, an expensive and time consuming
process that seriously reduced the average time of pump operation.
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The electronic package had as its purpose the delivery of a short pulse
of high power for starting the pump to rotate. Once started, the pump
would run as long as the sun was shining brightly on the panels.
After the electronics failed, the pump would not start automatically,
but if started by hand it would continue to rotate, so some villages
posted a person at the pump all day to manually start the pump early in
the morning and after passage of a cloud. Panels were also added to
some systems to increase the current available for starting.
Unfortunately, as the pumps aged, they became harder and harder to
start and ultimately would not run even if manually started.
In 1995, UNDP funded village water supply pumps for Miana (2),
Aranuka (1), Nonouti (2), Tabiteuea South (2), Beru (1) and Arorae
(1). The systems included a Mono brand positive displacement pump,
a storage tank and 550 Wp of panel capacity per pump. All the pumps
failed within 5 years. Based on the uniformly poor performance of the
positive displacement pumps, the PWD is replacing them with
Dankoff brand centrifugal pumps that have a low starting current and
no requirement for an electronic interface. Those installations have
thus far performed well.
As rehabilitation takes place, other water system design changes, such
as increasing the delivery pipe size, are also being incorporated based
on analysis of the problems found in the earlier failed projects.
Solar Clinic Electrification
In 1994, Canada Aid funded 18 clinic installations for the Gilbert
Islands. Each installation consisted of two separate systems. One just
for the solar vaccine refrigerator (24V Sun Frost refrigerator and 282
Wp of panel capacity except on Makin and Butaritari where the more
cloudy climate required 376Wp of panel) and a second system (12V
110Wp) for lights and communications radio. The SEC made the
installations with maintenance provided by SEC under contract to the
Department of Health. The most significant problem has been the
mechanical thermostat used on the refrigerators that fails after a few
years due to corrosion.
One reason for success appears to be the highly efficient Sun Frost
refrigerator that has a small storage capacity, entirely sufficient for the
small island vaccine storage needs but not large enough for staff to be
tempted to use the refrigerator for food storage that might overload the
PV system.
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Telecom
Telecom Services of Kiribati Ltd. (TSKL) has installed and maintains
at least one PV powered public phone on most of the islands within
VHF radio range of Tarawa. The units allow direct dialling to all
islands having a dial-up capability through Tarawa. The quality of
installation and maintenance of the systems on the outer islands has
been only fair and system reliability has been an issue. With SEC
agents now available on all islands of the Gilberts, TSKL should
consider contracting with the SEC for maintenance and installation
support.
Approximately 5 kWp of solar panels are estimated to be installed on
outer islands for telephone operation and another 5kWp installed at the
TSKL earth station in Kiritimati. Plans are in place for multiple earth
stations serving groups of islands interconnected by microwave or
VHF links. All will all be solar powered and will greatly increase the
solar capacity installed by TSKL.
Street Lighting
Four streetlights on North Tarawa and 40 on South Tarawa (for the
Betio-Bairiki causeway) were installed in 1999 and have performed
well. The Pecan brand units utilize a sealed battery that is installed in
an underground box to provide a cool, dry environment for long
battery life. Power to operate the single high efficiency 20W tube light
is provided by 80 Wp of panel capacity.
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5. Vanuatu: experiences with hydro and solar
technologies10
The practical experience in Vanuatu with hydro and solar renewable
energy technologies is summarized here. Most of the information is
not complete. For example, information about the following topics has
not been documented by the Government of Vanuatu (GoV): planned
versus actual costs, energy output and running costs, maintenance
experiences, institutional arrangements, expectations of the users
compared to actual experience, and capacity building.
5.1.

Hydropower

The government’s only experience with hydropower has been the
Japanese International Cooperation Agency (JICA)-built, GoV-owned
and UNELCO11-operated Sarakata system, consisting of 2 x 300 kW
turbines which have been used for base load at Santo and produced on
average about 4.5 GWh per year since early 1995. However, it is noted
that the planned expansion of Sarakata to 1,200 kW has been delayed
pending possible future Japanese support.
5.2.

Solar PV

For at least the past decade, the GoV has in effect promoted the use of
solar energy to generate small amounts of electricity for individual
homes and community facilities in areas remote from the grid. Since
1992, the Energy Unit (GoV) has been involved in eight PV projects,
under which solar panels producing approximately 63 peak kilowatts
(kWp) have been installed under Energy Unit supervision. These are
summarized in the Table below.

10

Information provided by Mr. Anare Matakiviti of Fiji in his role as consultant to the Vanuatu PIREP
project (Anare@sopac.org) and in the Pacific Islands Renewable Energy Project report (October 2004)
prepared for SPREP.
11 Union Electrique de Vanuatu Ltd (UNELCO) owned by Lyonnaise des Eaux of France. UNELCO, a
private company, has received concessional French finance for some of its investments in conventional
power systems. UNELCO, does not pay import duty on fuel used to generate electricity in Port Vila,
effectively a subsidy for petroleum fuel and a disincentive to consider locally produced biofuels.
UNELCO has no apparent financial incentive to adopt RE as their concession contract allows them to pass
on all fuel price increases to the consumer at the time of quarterly price adjustments.

Pacific Islands - Part D - RE Projects 060209.doc

Page 38 of 41

A report for the SPC’s Pacific Rural Renewable Energy FranceAustralia Common Endeavour (PREFACE) programme summarizes
the equipment, maintenance and payment issues of earlier Vanuatu PV
projects as follows:
• Equipment. No problems were identified with solar modules
and support structures, but sometimes the regulator or controller
was incorrectly chosen or not properly designed for the tropical
climatic conditions. Electric wiring and appliances must also be
well constructed and adapted to the conditions, which was not
always the case. Early failure of open cell batteries was partly
the result of improper attention to the maintenance of water
levels in the batteries. Such attention requires training and
management of technicians who need to have access to the high
purity water needed for electrolyte replacement.
• Maintenance. Maintenance was poor in the early projects due to
inadequate support from the responsible service company and
the lack of a technician near the site. The provision of a trained
“caretaker” with spare parts responsibility was tested in the
JICA project and seemed effective after 2 or 3 years. The same
approach has been replicated for the AFD and PREFACE
projects. In the latter, caretakers are to make quarterly visits to
each system whereas a qualified Energy Unit technical staff is
to visit each system twice per year. The caretakers receive
commissions for their activities from the money collected from
government staff that receive electricity services. Caretakers as
well as users receive training on site and in their own language.
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Payment approach. The approach adopted for PREFACE was
based on previous experiences in Vanuatu, mainly that of AFD.
Due to the remoteness of Torba province, government staff had
priority for PV systems, with monthly payments of Vt 15003
deducted from their salaries. For the community systems, the
Ministry of Education and Health had agreed to pay Vt 36,000
per annum for every 150 Wp of installed capacity into a special
government account. However, this payment is often in arrears.
This payment approach appears to be replicable for government
departments and staff but not for other domestic users. Another
approach must be tried when general household electrification is
provided.
The report states that past lessons were taken into account for the
design of PREFACE. The organizational structure (local maintenance)
and technical specifications were improved but concerns remain
regarding money collection from the Ministries of Health and
Education, so a disconnection policy is suggested.
•

The solar home systems in Efate (see Table above) had the Suncard®
pre-payment system installed but this has never functioned properly.
The Energy Unit experienced problems with Suncard access codes,
which must be punched in by hand to continue energy supply. The
Energy Unit staff member responsible for the project recently resigned
and the New Zealand supplier of the South African Suncard has ceased
business. Apparently the PV system supplier was unable to find an
acceptable solution.
Approximately ten (out of 60) systems installed in Epau, and five (out
of 21) installed in Mangaliliu had been removed due to non-payment
of the monthly fee (Vt 1500 additional to Vt 9,000 upfront installation
costs).
5.3.

Other solar photovoltaic projects

Although the bulk of donor funded PV projects have been
implemented through the Energy Unit, there is at least one exception.
Recently the Vanuatu Renewable Energy and Power Association, a
locally owned non governmental organisation (NGO), installed twenty
portable solar systems at aid posts in Tafea Province. The systems
each include a 10 Wp solar module and provide village heath workers
with basic lighting at night.
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Telecom has installed 283 solar PV systems for telecommunications
power but unfortunately there are no details on the size of the Telecom
PV installations, or their operational experience.
5.4.
•

•

•

•

Organizations involved with PV in Vanuatu
JICA provided technical assistance for PV projects through a
resident expert based at the Energy Unit for at least 5 years
(October 1998- October 2003).
Pacific Energie (New Caledonia) and its Vanuatu representative
SOCOMETRA have been involved with the installation of
almost all donor-funded PV projects in the 1990s.
SOCOMETRA used to sell solar home system kits.
A company called ACTEK was involved with the installation of
the AFD-funded solar PV systems but it is understood that its
performance was poor and that the National Technology
Institute (INTV) is to upgrade the systems.
JEM Solar Trading sells small solar systems of two types: a
‘regular’ solar home lighting kit (approximately Vt 40,000 for a
battery, 10 Wp panel and 3 x 9 watt lights) and ‘portable’ solar
lanterns (approximately Vt 13,000 for a battery, 3 Wp panel and
a small lamp). Some 300 systems (73 lighting kits and 226
portable lanterns) had reportedly been sold by early 2004.

There are no accurate costs of PV assistance to Vanuatu from donors.
Equipment, transport and installation costs for the 47 kWp installed
through the ACCT/Fondem, JICA and AFD (see Table above) projects
together cost about 5,800 million French Francs or nearly US$
800,000, assuming the average 2001 franc/US$ exchange rate of
0.1367, this is nearly US$ 17,000 per kWp. The PREFACE project was
budgeted at A$367,629 of which A$240,000 was for equipment,
transport and installation of the 60 PV systems indicating a cost of
A$40,000 per kWp, (about US$ 23,000). Overall, donors provided
approximately US$1 million for PV equipment and its installation
from 1992-2002.
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