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Abstract

Norfolk Island, like many other remote islands, is dependant on the importation of diesel fuel to
generate electricity. Due to high fuel importation costs, the cost of this electricity is high, and electricity
generated from renewable sources can be produced more cheaply. As well as the economic benefit,
there are social and environmental benefits associated with renewable energy such as reduced noise,
clean air, no risk of spillage of fuel, attraction of eco-tourists, and reduction of greenhouse gas
emissions. With economic, social and environmental benefits that a renewable energy system has
over diesel production, it is remarkable that remote developed islands such as Norfolk Island choose
to not use renewables. It is clear that there are complex socio-political factors that are important in the
adoption of renewable energy technologies. This paper outlines my findings from two visits made to
Norfolk Island in 2003, and will form a case study for my PhD research. All currency is in Australian
Dollars.

1. INTRODUCTION

Norfolk Island is a small
subtropical island, 34km2,
located 1500km off the eastern
coast of Australia at the same
latitude as Brisbane. The
island is populated by
Australians, New Zealanders
and Pitcairners numbering
1800, and tourists can double
this number during peak
season. It is a self-governing
territory of Australia.

1.1. Renewable Resources

Norfolk Island experiences high levels of solar insolation, and strong south-easterly winds. The mean
number of daily sunshine hours varies from 5.1 to 7.8, and average wind speeds of 6.2 and 8.3 m/s
were found at two points on the island after 12 months of data collection (Marsden, 1997). There
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appears to be a vast wave energy resource hitting the island from the south, and a significant ocean
current between Norfolk Island and a small island just south called Nepean Island. Rainfall on this
island is 1314mm per annum. However, there are no natural water storages, and high soil porosity
prevents high stream flows, and inhibits water retention for potential hydroelectric systems. There is a
small amount of both wet and dry stream biomass generated from sources such as the sawmill,
garden waste, sewage, butcheries, and piggeries. The tidal range is low, and there are no geothermal
resources.

1.2. Current electricity consumption and production

The Norfolk Island grid consists of 6.6 kV/415VAC HV/LV mains, and has a 0.6MW base load and a
2MW peak load. The centrally located powerhouse contains six 1MW diesel units that are entirely
manually controlled. One of the units is run for the base load and then during peak times of the day, a
member of the powerhouse staff turns on a second unit. There have been attempts at modernising the
system by installing control and automation systems. However, these have met with opposition, and
the small additions that have been made have been removed after technical difficulties arose from
them. In short, the powerhouse contains the bare minimum of equipment, and is designed to be a
small, simple, very reliable but labour intensive system. The powerhouse is supplied with diesel from a
series of storage tanks filled by pipeline from a tanker moored offshore.

Liquid Petroleum Gas is used for cooking, heating and some hot water. It is shipped in and transferred
onshore through a pipeline to two 250 tonne tanks. It is then transferred to smaller tanks by road
tanker or sold in portable 50 kg tanks.

As can be seen in Table 1, Wood cooking and heating and solar hot water systems account for the
rest of domestic energy use. There are a few commercial users of energy such as the supermarket,
the hospital and some large hotels.

Table 1. Domestic energy use by dwelling. Source: (Mathews, 2001)

Electricity Gas Wood Solar Other Not Stated Total

Primary 12 877 19 - - 15 923Cooking
Secondary 135 16 27 - - 745 923
Primary 911 - - - - 12 923Lighting
Secondary - 1 - - - 922 923
Primary 10 260 313 2 7 331 923Room Heating
Secondary 3 26 16 - - 878 923
Primary 21 257 59 575 3 8 923Water heating
Secondary 133 46 29 6 - 709 923

1.3. Economics of diesel and renewables

Norfolk Islanders currently pay 38c/kWh for electricity (September, 2003). It was 34c/kWh in January
2003. It was 25c/kWh in 1998, and has been rising since the Norfolk Island Administration took over
the running of the power station from the Commonwealth in 1987 and lost a fuel pricing agreement.

Figures from a report on electricity generation in 1998 indicate that the marginal cost of production of
electricity was 19c/kWh (Norfolk Island Administration, 1998). Since then, the price of diesel has risen,
and the marginal cost of production is approximately 27c/kWh. If electricity can be supplied from
another source for less than this price, then the diesel system will provide backup but with reduced
fuel consumption.

The Australian Greenhouse Office has a discretionary fund from monies left over from the Australian
diesel fuel excise, and has offered funding for 50% of any renewable energy system installed on the
island. This money is not secured, and the offer is not long term.
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Estimations for the cost of different renewable energy options vary, and for a remote location such as
Norfolk, additional transportation, construction, and maintenance costs should be included. There is
little doubt that with a 50% subsidy, wind comes in below the 27c/kWh threshold. In addition, certain
types of biomass conversion, large solar thermal, and large PV and others options become
competitive.

1.4. Benefits of renewable energy

Norfolk Island is supported financially by tourism, and is marketed as a clean, green, pristine,
picturesque destination. The powerhouse is noisy, produces localised air pollution, runs on fossil fuels,
and produces greenhouse gas emissions – all factors that detract from the image to which tourists are
attracted. The powerhouse is located next to the airport terminal, and is the first and last thing tourists
see as they enter and leave the island. A diesel fuel spill would be destructive for the island
environment, and depending on the magnitude, has the potential to damage the tourism industry.
Given the nature of the image of Norfolk Island, a clean, environmentally friendly, sustainable system
of electricity production would almost certainly attract tourists.

The rising cost of diesel is prompting fears of its long-term suitability as Norfolk’s major source of
energy.

1.5. Previous attempts at introducing renewable energy

Several studies have been made on energy options for Norfolk Island. These include two biomass
assessments, two gas switching opportunities studies, one desalination study, one long term solar
monitoring study, one PV assessment, one wind monitoring program, one ocean current study, a
study on the efficiency of the power house and government infrastructure, and one demand side
management study. The Australian Greenhouse Office is currently conducting a study on renewable
energy options for the island.

An energy performance contract was entered into following the demand side management study, and
the contract was broken a few months after being made. A proposal to build, own and operate two
wind turbines and sell electricity to the Administration at 14c/kWh fixed for 15 years at a time when the
cost of production was 16.3c/kWh, and price of electricity was 25c/kWh, was rejected.

Renewable energy is not a new concept on Norfolk Island, as illustrated by the high penetration of
solar hot water systems at 62%.(Mathews 2001). It is assumed that high electricity and gas prices
have driven the move to solar hot water. However, it is strange that energy efficient appliances such
as compact fluorescent light bulbs, and high energy star rated appliances are not widely used.

There are currently two PV systems on the island: one 2.2kW stand alone system and one 1.5kW grid
connect system. The stand alone system was approved under the Norfolk Island Electricity Act (1986)
because it had no affect on the grid, and the grid connect system was approved as an “experimental
system” after lengthy assessment.

1.6. Financial and managerial capacity

Norfolk Island’s economy is almost entirely dependant on tourism. In 1995-6, tourism accounted for
99.97% of exports (Access Economics, 1997). The economic turnover of the economy is estimated at
AUD$80 million p.a. (Commonwealth Grants Commission, 1997). The standard of living is similar to
that of mainland Australia or New Zealand. Most services on the Island are of similar standard.
Policing and national parks are above standard, and health insurance, social security, education and
training are below standard (Commonwealth Grants Commission, 1997). The government owns and
manages the electricity service, the jet standard airport, the postal service, the liquor bond, Norfolk
Telecom, the new waste management facility, and roads. The Norfolk Island Administration employs
220 public servants (20% of the working age population) to administer these and other government
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services. It is therefore safe to say it has the administrative capacity to oversee the construction of and
run a renewable energy facility such as a wind or solar farm.

Options available to the administration for funding a renewable energy facility include the government
raising revenue from tourists, residents, the Commonwealth, or overseas investors to own and operate
the system, or to allow construction of a private build-own-operate facility. There appear to be both
interest in and opposition to all the aforementioned sources of funding. However, they serve as
evidence that funding for a renewable energy facility is not beyond the capability of the island.

1.7. Barriers to renewable energy

Given the financial, social and environmental benefits of renewable energy, and the failure to
implement proposals in the past, it appears that there are significant barriers to the adoption of
renewable energy on the Island. My research aims to investigate both technical and socio-political
barriers, through detailed examination of technical issues, and a longitudinal program of social
research comprising of questionnaires, public meetings, focus group meetings, and case studies.

At this initial stage, it appears the following factors are barriers to the adoption of renewable energy:
• Prohibition of distributed generation (eg. PV on house roofs)
• Attitudes towards penetration limits
• Construction on the island
• Nature of governance
• Exhaustion of the issue from previous study
• Cultural heritage and land availability
• Lack of knowledge and understanding of renewable energy systems

These are explained in more detail below.

1.8. Prohibition of distributed generation

Under the Norfolk Island Electricity Act 1985, no person may generate grid connected electricity
without the permission of the Administration (Norfolk Island Administration 1985). Permission is not
given due to fears of islanding, the perception that distributed generation will cause a reduction in
power quality, and fears of instability in the grid.

1.9. Penetration of renewables

There are technical limitations on the penetration of small grids by sources such as solar and wind.
Rapid reductions in the power output from these sources, caused by the wind dropping off or a cloud
passing overhead must be managed with appropriate control or short term storage systems to
maintain constant power output. There is a perception that it is too difficult to manage power
fluctuations, and therefore variable sources of generation such as renewables should not be
considered. An automated system containing a solar or wind system, diesel spinning reserve, and a
storage mechanism such as a battery could be used to increase the penetration of renewables. For
Norfolk Island, a high level of renewable energy penetration would require automation and
modernisation of the powerhouse, to which there is resistance.

1.10. Construction on the island

Most of Norfolk Island is surrounded by 100m cliffs. Hence importation of large pieces of hardware
and machinery is difficult. There is no harbour, and currently cargo ships are moored offshore, and
goods are ferried to one of two jetties using manually powered longboats. Each of the four boats is
10m long and can carry a payload of 9 tonnes. The roads leading from the jetties are both narrow
winding and steep. For transportation and construction of for example a large wind turbine, these
physical limitations are constricting.
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A 20 tonne crane was recently used to construct the new Bureau of Meteorology Office on the Island,
and there is a small amount of public works machinery such as trucks, and bulldozers. Sky crane
helicopters visit the island from Australia during the bush fire season. These are resources that could
potentially be used for construction of a facility.

1.11. Nature of governance

Norfolk Island is a self-governing territory of Australia, as defined by the Norfolk Island Act, 1979. Nine
citizens are elected to a legislative assembly, four of whom are nominated as ministers. Members are
elected independently for a three-year term. Due to the small population of the island, members have
a large amount of personal contact with the electorate, and it is claimed that government policy can
swing quickly, mirroring opinions of strong lobby groups at the time. The composition of the Legislative
Assembly changes most years, and therefore long term planning for the island is problematic.

Commonwealth involvement in the affairs of Norfolk Island has always been contentious.
The Commonwealth retains ownership of the island and treats it as an external territory. However,
many of the Pitcairners, descendants of the Bounty mutineers, claim ownership over the Island and
are averse to Commonwealth involvement in its matters.

1.12. The history of research on Norfolk Island

Norfolk Island has had a long history of government and industry experts visiting the island, and
conducting studies on a whole range of topics including renewable energy. Due to a variety of
reasons, such as changing governments and importance of other topical issues, the outcomes of
these reports are not always properly considered. There is also a history of sales people visiting the
island marketing one particular type of renewable energy technology. Unfortunately some of these
sales people cast dispersions on the competing technologies in order to sell their technology. The
Norfolk Administration does not have a comprehensive technical understanding of matters relating to
renewable energy, and hence when more than one salesperson makes self-serving
recommendations, the Norfolk Administration does not know who or what to believe. This leaves it
vulnerable to exploitation from sales people.

Paradoxically, the outcome of much research, and industry focus is a tiredness of the topic. Many
people feel the issues have been canvassed in the past and come to no result, so there is little
impetus to renew interest.

1.13. Cultural heritage and land availability

The Island itself plays a large part in the identity of Norfolk Islanders, and hence development is a
sensitive issue. The Principle Aim of the Norfolk Island Plan is to provide for development whilst
“recognising that Norfolk Island is first and foremost home to its residents”(Crombie, Brown et al.
2002). A commonly used rule of thumb for evaluating the visual acceptability of a new development is
to determine if it can be seen from offshore, and if Captain Cook could have seen it when he arrived,
then it shouldn’t be there. Due to the large numbers of tourists visiting the island each year, Islanders
are weary of the character of their home being changed by large developments. One of the drawcards
of the island used to attract tourists is the perception of a green and clean, picturesque environment.
Visual disturbances are seen as detractions from this image that will destroy the character of the
island and deter tourists.

One third of the Island is covered by a National Park, and the Kingston and Arthur Vale Historic Area
(KAVHA) on the southern coast has been classified as an area of significant cultural heritage.
Development on these two areas is virtually prohibited. There is a moderately developed township
near the centre of the island called Burnt Pine, and most of the rest of the island is lightly and evenly
populated private land. The airport could be a possible site for the location of a renewable energy
facility, provided that it complies with building height regulations, or private land is an option. There is
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no obvious location for siting a facility, and the tradeoffs that must be made have posed problems in
the past.

1.14. Current perceptions of energy and renewables

It appears that residents are familiar with the concept of renewable energy, and from what they have
heard, can see its suitability for a place such as Norfolk Island. However, they lack basic knowledge of
the technology relating to issues such as the cost, amount of energy produced, size and shape,
lifetime, reliability, and maintenance requirement.

Further, more detailed, social research is needed before firm conclusions can be made as to the
public perception of renewable energy.

1.15. Conclusion

Renewable energy can provide economic, social and environmental benefits to remote developed
islands such as Norfolk Island. In the face of these benefits, it is strange that renewables are not being
pioneered on islands like Norfolk. It appears that there is a complex interaction of socio-political
factors that inhibits the adoption of renewable energy. Through further research, I aim to investigate,
define, and address these issues.
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