FOREWORD

Energy is not an end in itself, but an important entry point for achieving the goals of the
three pillars of sustainable development: social equity, economic growth and
environmental protection. Energy, in other words, is central to concerns about sustainable
development. It affects practically all aspects of social and economic development,
including livelihoods, water, agriculture, population, health, education, job creation and
gender-related issues. Unfortunately, current patterns of energy production and
consumption have direct negative impacts on the environment and natural resources at
the local, regional and global level. In order to achieve development objectives,
conventional approaches to energy must be reoriented toward the promotion of energy
systems, among others, based on renewable energy, energy efficiency and conservation,
and cleaner fossil fuel technologies, which will make it possible to address social,
economic and environmental concerns simultaneously.

With regard to the energy sector in Tokelau, several major interventions and changes
have been underway during the last many years and more are being planned for the
future. This underlines the priority the Government of Tokelau in recent years has given
to the development of the energy and the power sector in particular. But until now energy
interventions have been prepared, designed and implemented without a national energy
sector framework. There has thus been no overall framework within which to plan and
make decisions for action. For there to be direction to energy interventions, there must be
some overall guidelines established. Without a policy backdrop and an overall strategic
orientation, interventions easily become arbitrary, inconsistent, haphazard, counter
productive and focused on the short term.

It is the belief that this, Tokelau’s first National Energy Policy and Strategic Action Plan
(NEPSAP) will provide needed overall direction and assist to prioritise interventions. It
will provide a practical blueprint for Government of Tokelau to provide leadership in
planning and management of the nations energy sector. It will improve planning and
management of Tokelau’s energy sector and ensure consistency of efforts towards
Government approved national goals and aspirations. The preparation and adoption of the
NEPSAP therefore will assist Tokelau in ensuring the delivery of consistent long-term
energy sector development. Since the world is always changing and experience is our
best mentor as we move along the road of sustainable development there of course also
will be a need to finetune and revise the NEPSAP. As with the preparation of this policy
document, such changes will be based on extensive consultations. It is the intention,
though, that the overall framework outlined will remain appropriate for some time to
come.

Hon Kolouei O'Brien
Minister for Energy, Government of Tokelau

September 2004
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INTRODUCTION: THE POLICY CONTEXT

An energy policy for Tokelau must recognise the constraints of small population, small
land area, limited developable indigenous energy resources, and its unique governmental
structure. Generic Pacific Island policy papers developed by regional organisations can
provide useful concepts for this Tokelau energy policy document but cannot be directly
applied. Therefore the National Energy Policy and Strategic Action Plan (NEPSAP)
considers these seven conditions specific to Tokelau:

1.

Tokelau is de facto a federation of three roughly equally sized independent
political entities. The primary focus for government in Tokelau is the Taupulega,
the Council of Elders, on each island. The National Government has limited
authority and mainly provides financial and technical support to the three
Taupulega and provides a unified interface for external affairs.

There is no rural population. All population on each of the three atolls is
concentrated in a single urban complex and all households receive essentially the
same quality of energy services.

Physical communication between islands depends on ship schedules and is too
time consuming to allow timely technical support from outside an island. This
makes it necessary for each Taupulega to develop its own human resources for
energy systems operation and maintenance and to establish its own system of
tariffs and administrative structures for energy.

The public energy supply system is completely dependent on imported fuel. There
is some use of solar energy for TeleTok and to support the University of the South
Pacific (USP) extension centre on Atafu but all public energy supply is through
petroleum for outboard motors and diesel fuel for power generation, larger boats,
and land transport.

Land transport energy use is insignificant. The population on each atoll is
concentrated in a very small area and vehicular transport is only needed for the
movement of heavy goods around the village.

Freezers, refrigerators, washing machines, video systems and outboard motor
powered boats are owned by a high percentage of households making the average
household use of energy much higher than is typical of the Pacific Islands in
general.

The majority of Tokelauans are living in New Zealand.

This national policy paper has been developed using these four assumptions:

1.

That the ownership, operation, and maintenance of electricity power systems will
remain with each of the three Taupulega.

That there is agreement by the three Taupulega to accept and enforce a national
set of safety, maintenance, and system monitoring standards common to all three
islands.



3.

That tariffs will be set individually by each Taupulega but that the Taupulega will
place strong weight on advice from the Department of Energy Manager/Energy
Planner.

That any programmes for energy conservation will be determined and carried out
individually by each Taupulega but that the advice of the Department of Energy
Manager/Energy Planner will have considerable weight.

PoLicYy GOALS

The government of Tokelau has two long-term goals for energy development that are
guiding the NEPSAP. These are:

1.

2.

Achievement of energy independence through the development of indigenous
energy resources.

Provision of affordable, high quality electrical power to all residents.

In addition the following short and medium term sub-goals goals also are addressed in the
NEPSAP:

1.

Minimise the waste of energy resources without reducing the quality of life of
Tokelau resident. Tokelau has one of the highest energy costs in the Pacific due to
its difficulty of access and very small market size. Any waste of energy is a
serious waste of money and development resources.

Minimise environmental damage due to energy development or use. The
environment of Tokelau is fragile and easily damaged by oil spills, inappropriate
land use, and pollution of land, air, and water.

Minimise the need for continuing energy operation and maintenance supply
subsidies. In order for there to be rational use of energy by Tokelau residents,
their payment for energy should be in accordance with its real cost. Also,
providing subsidies for energy prevents the funds used for subsidies from being
used for education, health or other services that are more socially important than
energy provision.

Minimise the need for external assistance for energy systems operation and
maintenance. The time required to obtain external assistance is typically measured
in weeks or months and unless local persons can operate and maintain the energy
systems on each of the three atolls, reliable services cannot be provided. This
implies the need for installing technically simple energy systems that use
standardised components so rapid repairs can be made and spare parts
requirements simple.

Interventions to fit the cultural, political, and physical conditions present in
Tokelau. If the policies and strategies do not fit the conditions in Tokelau, they
will not be implemented and are therefore useless. In particular it must be the goal
of policy development that it is in a form that allows its primary implementation
to be at the Taupulega level.



Roles of Policy at the National Level

The roles of the National Government in energy are primarily to provide technical
support to the Taupulega on each atoll by having on staff persons who have a higher level
of technical training and experience than can typically be retained by each of the
Taupulega. Specific roles are to provide advice to the Taupulegas in the development of
tariffs, development of projects for energy development, establishment of a common set
of standards for energy system installation, operation, and maintenance. Other roles are
developing training programmes for power system technicians, developing processes for
environmental impact assessments for energy systems, reviewing energy system
operations on each island, providing recommendations for actions to improve operations,
and interfacing with external organisations where energy matters are being considered.



PoLICY SUMMARY

Policy Focus

Policy Statement

Energy Planning and
Regulation

(Implementation by National Government) To create and maintain an
institutional structure appropriate for energy planning and development
capable of developing and enforcing standards for energy safety and
environmental protection, developing and enforcing uniform procedures for
proper operation and maintenance of energy systems and advising The
Council for the Ongoing Government and the Taupulega in matters of
rational energy use, the development of energy resources and the
establishment of rational tariffs for energy supply.

Electrical Power

(Implementation by National Government) Support the introduction of
commercially proven technologies and generating systems that are
environmentally, economically, financially and socially viable while
avoiding energy development projects that are experimental, overly complex
or use components that have not been successfully used for more than 5
years in similar projects for other Pacific nations.

(Implementation by Taupulega) Optimise the efficiency of -electricity
production, transmission and distribution.

Energy Efficiency in
Electricity Use

(Implementation by Taupulega) Require all electricity connections to be
metered and charged according to metered use.

(Implementation by National Government and Taupulega) Optimise the use
of electricity through incentives for the use of energy efficient lights and
appliances by government and households.

(Implementation by Taupulega) Air conditioning is recognised as a major
problem for energy supply and will only be used after careful consideration
by the Taupulega and with their express permission.

(Implementation by National Government) All new major buildings and
development projects are to be examined carefully during their design phase
for their energy use requirements and designs will be such as to minimize
energy use without reducing the benefits of the building or development and
to ensure that the existing power system will be capable of adding the
operating load without affecting the system reliability.

(Implementation by National Government and Taupulega) To work toward
independence from imported fuels by progressively increasing the use of

Energy Independence renewable energy with the ultimate goal of 100% renewable energy for
Tokelau.
Transport Energy (Implementation by National Government and Taupulega) Optimise the
Efficiency efficiency of use of fuel for boat and ship transport.
(Implementation by National Government and Taupulega) Optimise the
Petroleum supply and storage of petroleum to maintain good fuel quality and minimize
the risk of supply outages.
(Implementation by National Government and Taupulega) Support
Energy and the international action on reduction of emissions that may cause climate change
Environment and ensure that all energy services are provided with a minimum of risk of
environmental damage to Tokelau.
Local Capacity (Implementation by National Government) Minimise dependence on external

Development for Energy

energy advice and expertise.




ENERGY POLICIES AND STRATEGIES FOR THEIR
IMPLEMENTATION

Energy Planning and Regulation Policy

(Implementation by National Government) To create and maintain an
institutional structure appropriate for energy planning and development
capable of developing and enforcing standards for energy safety and
environmental protection, developing and enforcing uniform procedures for
proper operation and maintenance of energy systems, and advising the
Council for the Ongoing Government and the Taupulega in matters of rational
energy use, the development of energy resources and in the establishment of
rational tariffs for energy supply.

Justification. While it is recognized that each atoll has the independent responsibility to
deliver energy services according to the specific needs and wishes of their residents, it is
also recognized that it is not practical to assume that each atoll has available locally the
complete set of skills and experience needed to develop and operate modern energy
delivery systems. There is significant risk of death or injury to persons and damage to the
environment due to improper installation and operation of energy production and delivery
systems and the operating cost can be greatly increased if well proven methods of
operation and maintenance are not followed. It is also clear that the atoll energy systems
managers need external assistance in their development of energy efficiency measures,
rational tariffs and accountable management systems.

Strategy for Implementation. At the national level, establish the job positions and hire
personnel to be responsible for general energy planning, electric power planning and
maintenance development, and develop specific standards for electric power installation
and operation and for fuel storage and transport. The staff would act as a national
interface with New Zealand and donor agencies for energy development. Staff would
develop guidelines for the Councils of Elders to establish rational tariffs along with
operational and maintenance procedures for energy supply.

Electrical Power Policy

(Implementation by National Government) Support the introduction of
commercially proven technologies and generating systems that are
environmentally, economically, financially and socially viable while avoiding
energy development projects that are overly complex, experimental or use
components that have not been successfully used for more than 5 years in
similar projects for other Pacific nations.



Justification. Many Pacific Island Countries have had the experience of being advised to
use energy systems equipment that has proven to be unsuitable for the difficult
environment of a Pacific tropical atoll. This has been particularly true of renewable
energy equipment though also seen in the supply of conventional energy systems. Given
its difficult access, small number of persons skilled in energy systems and the high time
and money cost of repair and replacement of components, it is important that Tokelau
only allow the use of energy system components that have clearly been proven in other
similar Pacific island countries conditions for an extended time. Since in most cases,
components that are not appropriate to the Pacific atoll conditions will fail within three to
five years, it is reasonable that the Government only allow the installation of energy
system components that have at least five years of successful use in comparable Pacific
Island Country use. It is noted that manufacturer warranties are often of little value in
Tokelau due to the high cost of making the replacement of a failed component. It is
usually difficult to prove that the component failed due to manufacturer rather than user
causes and then, if the claim is successful, replacing that component can incur a cost as
great or even greater than the component itself. So selection of materials should not be
based on manufacturer claims of warranty replacement for failed parts.

Strategy for Implementation. When considering expansion or modification of the power
system, require the agencies contracting for the design to evaluate the use of non-
conventional energy on a life cycle cost basis but require that any designs use only
equipment well proven to be reliable in the Pacific island context.

(Implementation by Taupulega) Optimise the efficiency of electricity
production, transmission and distribution.

Justification. For every kWh of electrical energy generated, a portion is inevitably lost.
While it is impossible to completely eliminate those losses, they can be reduced, often
dramatically. However, there is a cost to improving energy delivery efficiency that tends
to go up for each added improvement in efficiency and there is a level of loss that is
economically optimum. It can be a reasonable goal of government to determine the level
of loss in electrical energy production, transmission and distribution that is economically
attainable and strive to reach that level of operational efficiency. The first step in
improving the cost effectiveness of the electricity system is effective monitoring of its
operation. Once monitoring has provided the needed information for analysing the system
operation, then proposals for improvement can be made. However, the skills necessary to
analyse the operating data and propose effective and optimum improvements are not
likely to be available within Tokelau. Therefore an external advisory project will be
initially necessary to establish the proper monitoring procedures and to develop methods
for keeping the electricity system efficiency optimised that can continue to be used by
Tokelau energy planning staff and the Councils of Elders.

Strategy for Implementation, National Level. Develop an external advisory project to
propose economically attainable operating efficiency goals, establish procedures for
monitoring technical losses and implement them in the electrical production process.
Where technical losses are greater than the goals, develop projects for system
improvement for loss reduction to meet those goals.
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Strategy for Implementation, Taupulega Level. Implement processes for monitoring
power system operations including at least kWh generated per hour, kWh metered per
fortnight, and fuel use in litres per hour. With technical support from the Department of
Energy, work to lower technical losses. Eliminate all non-metered power use to lower
non-technical losses to a minimum. Work to meet established national standards for
power generation efficiency and where standards cannot be met, work with Department
of Energy to develop procedures and install the necessary equipment to meet the
standards.

Energy Efficiency in Electricity Use Policy

(Implementation by Taupulega) Require all electricity connections to be
metered and charged according to metered use.

Justification. Energy waste reduction cannot be a success without all users knowing the
amount of energy being consumed and therefore all use should be metered. While it is
true that for public buildings, the Taupulega will effectively be paying itself for
electricity bills, they need to know their real cost of supplying energy to those buildings.

Metering of all electricity use is a policy also justified by the need to fully understand
energy use for energy planning purposes. Only through metering of energy is the actual
energy use by a site known. Additional justification is that the level of energy waste and
its cost to the community is increased when users do not know (or have to pay) on the
basis of their actual electricity use.

Strategy for Implementation. The Department of Energy will have to provide the meters
and possibly assist the Taupulega in their installation. Taupulega will have to ensure that
all meters are read and that users are promptly billed for actual power usage.

(Implementation by National Government and Taupulega) Optimise the use of
electricity through incentives for the use of energy efficient lights and
appliances by government and households.

Justification. The decision to provide heavily subsidized energy to households carries
with it the problem of energy waste since the cost seen by the user is far below the cost of
the energy itself. Government currently pays around $1.00 of the cost of every unit of
electricity used in Tokelau. The amount paid by Government for electricity use is more
than double the amount paid by the users themselves. Therefore it makes sound economic
sense for Government to invest in energy efficiency measures, even to the point of paying
part of the cost of household appliance efficiency improvements since the long term cost
to Government will be lower than the continued use of low efficiency appliances.

In Tokelau there is a high level of electricity waste as seen by the use of large wattage
lights as the basic unit of lighting, the use of oversized freezers containing largely goods
that have been purchased from the local store, the indiscriminate use of electricity for



cooking and the use of high wattage computer monitors that operate continuously during
working hours.

Strategies for Implementation:

1.

Lighting efficiency improvement. For lighting efficiency improvement, the
Government will purchase a quantity of efficient, electronic ballast fluorescent
lights and offer them at a reduced cost to households (including installation) to
replace existing lights initially as a trial. The replacements could even be at no
cost and the Government will still save money over the long term due to the need
to pay a reduced power subsidy and the improved power factor for the generation
system that will result in lowered generation losses. Note that it will be vital that
local stores maintain a stock of proper replacement bulbs and fixtures.

Energy efficiency for cooking. Ban large electric stoves from import. Discourage
the use of all electric cooking appliances through public information about the
high cost of their use and their negative effect on the electric power system’s
reliability. If a ban is not possible, Taupulega should consider imposing a
substantial electric cooker annual user fee. The Department of Energy can build a
portable electric meter that can be placed on the supply to an electric cooking
appliance and temporarily install it in houses of persons with high electrical
cooking demands to show the real portion of the user’s bill that comes from
cooking with electricity.

Replace electricity for cooking with more efficient Liquefied Petroleum Gas
(LPG). Currently to obtain LPG, individuals must make their own arrangements
for purchase and shipping from Samoa. Taupulega should arrange for the
organised import of LPG through the existing store system to make its use lower
in cost and more convenient. The cost of LPG delivered to Tokelau can be
reduced through bulk delivery and local tank filling or, as Niue has done, arrange
a bulk quantity discount with an overseas supplier of filled tanks for the exchange
of empty tanks for filled ones. Import for sale small and medium sized gas
cookers.

Improve freezer efficiency. Freezers are by far the single largest user of electrical
energy in Tokelau. Significant improvements in use efficiency are possible
through the replacement of low efficiency units with those designed to operate
more efficiently. The Department of Energy can, possibly with external technical
assistance, locate a reasonably sized, high efficiency freezer and import a number
of them for sale at cost to households. Even selling somewhat below cost will
result in substantial long-term savings for Government due to the reduction of
expenditures on power subsidies. This approach would allow insuring that
replacement and new freezers would be sized appropriately and would be of a
high efficiency design. Also having essentially the same freezer model for a large
number of households would greatly ease the problem of their repair and
maintenance.

Graduated tariffs. The Department of Energy should encourage Taupulega to
institute graduated electricity tariffs so that the inefficient use of appliances that
results in inordinately high power use would cost much more than their efficient



use. The tariff should allow the use of ‘tssential” appliances at the cheapest rate
(recommended is about 100 kWh/month of use at the subsidised base rate) but for
anything above that base amount the rate should preferably be at the full cost of
generation and in any case should at least be double that of the base rate so it can
be effective in energy conservation. Doubling the tariff above the 100 kWh/month
level would result in a 10% increase in total bill for every 5% increase in energy
use above the base level so moderate use of electricity above the base amount
would have little effect on the total bill but excessive use would be increasingly
penalized.

6. Computer energy efficiency. For the purchase of new computing equipment,
specify low power flat panel displays instead of conventional cathode ray tube
(CRT) type units. The flat panel units are less sensitive to the Tokelau
environment and their cost difference will be returned as energy savings within
two to three years. In addition set computers to automatically turn off displays and
shut down hard disks if not used for 15-20 minutes.

(Implementation by Taupulega) Air conditioning is recognised as a major
problem for energy supply and will only be used after careful consideration by
the Taupulega and with their express permission.

Justification. A major problem for the smaller power systems in the Pacific island
countries has been the proliferation of air conditioning systems. These installations have
almost exclusively been for the comfort of government employees. This often has been
‘Justified” on the basis of the need for computers and other of fice equipment to be
operated in a controlled environment. There is good evidence that there is little difference
in the maintenance requirements for desktop computers that are operated under ambient
conditions with those of computers in an air-conditioned space. Certainly it is difficult to
justify the high cost of air conditioning on the basis of anything but dramatically
improved computer life since the annual real cost of installing and operating a room air
conditioner in Tokelau is itself comparable to the cost of a new desk top computer. An
additional problem with air conditioners is their relatively short life in the atoll
environment. This results in high maintenance and replacement costs and environmental
problems related to the disposal of failed units.

Strategies for Implementation:

1. Standards for air conditioning should be developed by the Department of Energy
that specify a minimum energy efficiency rating and standards for installation of
air conditioners that require condenser installation in shaded areas with good air
flow around the heat exchange component. Where air conditioning is allowed by
the Taupulega, only high efficiency, properly installed split system units should
be the standard, not single unit ‘Window”’types. It is recognis ed that the split units
cost somewhat more than integrated ‘window” units but using spl it units not only
lowers energy use it also lowers maintenance costs and increases the operating
life of the equipment thereby reducing the environmental problem of failed unit
disposal.



2. Establish a review process that requires written justification for air conditioner
installation. Taupulega approval would be required for any air conditioner
installation. The units should be installed strictly in accordance with installation
standards set by the Department of Energy and inspected by the Department of
Energy for compliance with standards.

(Implementation by National Government) All new major buildings and
development projects are to be examined carefully during their design phase
for their energy use requirements and designs will be such as to minimize
energy use without reducing the benefits of the building or development and to
ensure that the existing power system will be capable of adding the operating
load without affecting the system reliability.

Justification. Due to the small size of the generating systems, a single development
project with significant electricity load can easily cause system instability and
unreliability of the electrical supply. Major buildings, particularly for Government, have
been constructed in several Pacific island countries that has become a major drain on
resources due to inordinately high energy bills due mainly to the use of designs that are
inappropriate to the local environment. All projects need to be vetted by someone capable
of projecting the energy supply requirements of the project and determining: (a) if the
project is likely to cause problems with the existing power system and (b) if there are
changes that could be made to the project to reduce energy use without jeopardizing the
utility of the project. While it is not practical to give the Minister for Energy the power of
veto for projects based on energy use, there should always be an analysis of life cycle
energy use by the Department of Energy and the stakeholders advised of the projected
energy cost and of lower cost alternatives if practical. Of particular importance is the
analysis of energy use when contemplating the purchase of ships. There is a very large
variation in energy efficiency in ships. In particular, older vessels or those of military
origin are often very inefficient in the use of expensive fuel.

Strategy for Implementation: Require external agencies, government agencies and local
developers to submit concept plans for major buildings and development projects to the
Department of Energy during the initial design feasibility stage for evaluation as to
probable energy use. This will enable the timely modification of designs to reduce
unnecessary energy use before the final plans are drawn. For major projects, seek
external and independent analysis for energy use and cost or require project designers to
show projected energy use complete with assumptions and analysis procedures that can
be independently checked.
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Energy Independence Policy

(Implementation by National Government and Taupulega) To work toward
independence from imported fuels by progressively increasing the use of
renewable energy with the ultimate goal of 100% renewable energy for
Tokelau.

Justification. The high vulnerability of Tokelau to foreign manipulation of prices and
supply of petroleum products plus the importance of making a positive international
statement regarding greenhouse gas (GHG) emissions makes the conversion of Tokelau’s
energy supply to renewable energy appropriate and economically reasonable. The initial
step towards this long-term goal for Tokelau is the trial of the approximately 10 kWp
photovoltaic (PV) 240 V AC stored power system for Fakaofo. This trial system is not so
large as to create serious problems with the power system should there be difficulty in
operating or maintaining the solar unit yet it is large enough to significantly reduce diesel
fuel requirements and provide vital experience for local staff in operating and
maintaining solar based power generation. Several years of experience with operating and
maintaining the solar power system will be needed before Tokelau can confidently place
reliance for power production on the solar generators. It is reasonable to gradually expand
the system in stages over a 15-20 year period until finally solar is capable of supplying up
to 70% of the electricity needs of Tokelau.

To achieve 100% of energy supply, a renewable substitute for diesel fuel will need to be
developed. Coconut oil is technically feasible to use as a diesel fuel substitute with little
processing and no modification of diesel engines. Therefore as the solar component of the
electrical supply is being expanded, it will be appropriate to develop local coconut oil
production to gradually replace diesel fuel for transport and for the electricity generation
that cannot economically be provided by solar energy.

Strategies for Implementation:

1. At the time of installation of the solar power project for the Fakaofo electricity
supply, develop and submit a project document to funding agencies for
significantly increasing the solar component at the project site to bring the
installation to at least to 30 kW delivery capacity and for providing 10-15kW of
solar power generation on the other two atolls. Once those system are operational,
a final project should be submitted to bring the Fakaofo system to supply 70% of
electrical energy and to expand the other two atolls to 50-70% solar capacity.

2. Request funding for a detailed study of the use of coconut oil as a diesel fuel
replacement in Tokelau. The study should build on the similar study for the
Samoa Electric Power Corporation begun in 2004, the study by the Renewable
Energy and Energy Efficiency Program of the Asian Development Bank in 2005
and the various trials of coconut oil as a diesel replacement in New Caledonia,
French Polynesia, Vanuatu and Fiji. The study should take into consideration the
land tenure issues of Tokelau that affect access to existing coconut resources, the
limited labour availability in Tokelau, the effect of using a significant amount of
those labour resources for coconut collection and processing and the fact that the
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labour is concentrated in one place while the coconut resource is dispersed
throughout the atoll.

Transport Energy Efficiency Policy

(Implementation by National Government and Taupulega) Optimise the
efficiency of use of fuel for boat and ship transport.

Justification. Tokelau has one of the highest delivered fuel costs in the world. It is very
poor practice to waste fuel under those conditions but at the same time, using fuel for
boats and transport is an essential economic activity. Presently in Fakaofo where
outboard engine use is highest, petrol is rationed to households at around 40 litres per
month because of limited on-island stores. As stated elsewhere in this policy document
there should be expanded storage of fuel on-island to lower the risk of running out, but
that could lead to waste as people realize that more fuel is available and want access for
additional non-essential use. To keep fuel use as efficient as possible, a system could be
established that continues to allow for example 40 litres per month of petrol purchase at
the normal price but also allows the purchase of additional fuel at double or more of the
base price.

Since a major user of fuel is inter island shipping, money is also well spent on keeping
ship engines well maintained and operating efficiently

Strategies for Implementation:

1. Through public workshops and information programmes, show outboard engine
users that they can greatly reduce fuel use by not operating engines at high
throttle. Since a reduction of speed of only 10% may result in a fuel use reduction
of 25% or more, adding a minute or two to the trip time may be very cost
effective.

2. For local boats, establish a ‘lifeline” quantity of fuel tha t can be purchased at
normal prices with a substantial premium charged for purchases of fuel above the
monthly ration or simply make it policy to continue the fuel ration even though
there is adequate supply available for greater use.

3. For shipping, establish a fuel use monitoring program that alerts management to
increased or inefficient fuel use. Establish a maintenance programme for shipping
that helps maintain optimum fuel efficiency.

4. Establish sporting competitions for traditional sailing canoe racing as is done in
Kiribati. This would help increase the stock of sailing canoes on each island and
help maintain the skills needed for subsistence fishing without the use of petrol.
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Petroleum Policy

(Implementation by National Government and Taupulega ) Optimise the supply
and storage of petroleum to maintain good fuel quality and minimize the risk
of supply outages

Justification. The present system of fuel shipping, storage and delivery was developed at
a time when the quantity of fuel used in Tokelau was considerably lower than it is now.
As the quantity of fuel used in Tokelau has increased, so have the safety hazards and
environmental risks. These need to be urgently addressed through the establishment of
proper fuel storage facilities and conformance with international standards for fuel
transport.

Problems with water and dirt contamination occur regularly with Tokelau fuel stores and
there is insufficient attention paid to the environmental hazards of fuel storage or
transport. Fuel transport and storage are sometimes hazardous and the quantity stored
within close proximity to housing has increased to a dangerous level. A serious fire in the
fuel storage facility at Fakaofo would almost certainly result in the complete loss of many
homes, damage to most and probable loss of life. Improved storage also can improve the
reliability of engines and reduce their need for maintenance. Since the failure of an
engine on a boat at sea can have serious consequences, storage methods that allow water
and dirt contaminants in boat fuel are especially inappropriate.

Under the present petroleum delivery and storage arrangements, there is considerable risk
of running out of fuel caused by shipping delays due to weather, accidents or ship repairs.
Should there be major war in the Middle East or another oil embargo by OPEC, Tokelau
will be at the end of the supply chain and can expect limited supplies of petroleum
products to be available for an extended period of time. Therefore to maintain the
reliability of energy supplies it is necessary to safely store in Tokelau a quantity of fuel
equivalent to at least four or five typical shipments. The largest volume of fuel is required
for the electrical generators and bulk storage should be developed for each power station.
Sufficient stores of petrol and two cycle engine oil need to be maintained for outboard
engine use equivalent to four or five typical shipments. To ensure that stored fuel remains
sufficient, a system for fuel use monitoring and forecasting needs to be implemented so
that ordering of fuel and storage capacity remains consistent with use patterns. To extend
the time that Tokelau can sustain basic energy services should fuel supplies be
interrupted, fuel use should be prioritized and a fuel rationing plan be developed and put
into effect with high priority uses receiving first access to fuel stocks.

Strategies for Implementation:

1. Develop bulk fuel storage for all power stations with a minimum of one month of
storage with refills from bulk stores every voyage that includes fuel delivery.

2. Establish a fuel use monitoring system to allow forecasting of fuel needs and
establish fuel storage sufficient for at least two months of storage. Using New
Zealand fuel storage standards and external technical assistance, develop a project
proposal for a fuel storage facility on each atoll that meets all storage safety and
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quality standards. Establish a process for replenishment of supplies at least every
fortnight.

3. Prioritise petroleum uses and develop a rationing plan to ensure that vital services
can be maintained for the longest possible time should fuel supply be interrupted.

4. Establish and enforce appropriate safety standards for fuel transport based on
New Zealand standards.

5. With external technical assistance monitor the fuel transport process and fuel
storage systems and ensure that they meet the required standards and train
personnel in Tokelau in their continued maintenance.

Energy and the Environment Policy

(Implementation by National Government) Support international action on
reduction of emissions that may cause climate change and ensure that all
energy services are provided with a minimum of risk of environmental
damage to Tokelau.

Justification. It i1s clear that no matter what action Tokelau takes regarding emission
control and greenhouse gas (GHG) reduction, it will have no measurable global impact.
However given the consequences of global warming on Tokelau it is important that
representatives be sent to international meetings on climate change to clearly express the
seriousness of the problem. The statements, however, will only be effective if Tokelau
does what it proposes other countries to do: develop its energy sector in a way that
minimises emission of GHGs.

Strategies for Implementation:

1.

Participate actively in international meetings relating to climate change and
the environment.

Ensure that development plans include consideration of climate change and
environmental affects by requiring an Environmental Impact Assessment
(EIA) at the time of initiation of planning for any significant development
project.

Through actions to develop renewable energy and energy efficiency show that
Tokelau recognizes its responsibility to use energy in a manner that has the
least impact on the environment and is an example to the countries that are in
fact causing the danger to Tokelau of sea level rise and climate change
through their irresponsible energy use.

Require all fuel storage and transport facilities to meet New Zealand standards
for safety and reduction of risk of environmental damage.
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Local Capacity Development for Energy Policy

(Implementation by National Government) Minimise dependence on external
energy advice and expertise.

Justification. With Tokelau’s small population and limited access to specialist training
and education, it probably is impossible for Tokelau to be completely independent of
external advisors and technical support. However, it is possible to maintain a local staff
competent to handle most problems of energy development, to develop proper terms of
reference for external services, to critique the recommendations of external energy
advisors and to competently act as an interface between Tokelau and external advisors.
This will require an ongoing, long term training and education effort and a clear
understanding of the specific skills necessary for local energy staff.

An important factor in the reduction of dependence on external expertise is the use of low
technology energy systems. Since it is clear that personnel who have the training
necessary to maintain high technology equipment will be difficult to retain in Tokelau
because of competition from New Zealand and other countries, minimising the
requirement for that class of personnel through the use of mature less complex
technology that is ‘out of date” elsewhere makes good sense. Th ere is a strong tendency
for external power system designers to propose the use of highly automated,
computerised control systems since they provide the highest possible efficiency of
operation and are commonly used and work well in industrialised countries. This
tendency should be resisted and low-tech control systems insisted upon wherever
possible. Most high-technology control systems are not appropriate for Tokelau because:
(1) they are sensitive to heat, humidity and in particular salt content in the air and, unless
placed in an expensive to maintain climate controlled environment, will have reliability
problems; and (2) it will not be practical to retain the necessary technical expertise in
Tokelau for the control system troubleshooting and repair so external support will be
needed. That results in high costs and potentially long repair times.

Although it is common to include good quality staff training at the time of implementing
a new project, it often happens that when a replacement for the trained person is needed
there is no source available for training and/or there is no money available to send the
replacement for training. For the long-term success of projects, it is vital that there be a
continuing source of training and the funding necessary to access that training. Starting in
2003, work began in several regional organisations on creating an ongoing training
capability for renewable energy in the Pacific island countries. Tokelau should tap into
any energy training institutions that are developed for the Pacific Region.

Seconding local staff to other countries in order to work with experienced energy staff
can be of great value. According to the skill level to be attained and the complexity of the
requirement, one month to six months of secondment may be necessary.

Complete localisation of energy expertise is not possible for the foreseeable future. Even
with well-trained local staff, it is good practice to have an external audit of both the
technical and management systems for energy operations. Having an external expert
make an annual visit to Tokelau for that audit can prevent problems from compounding
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and can help keep energy operations efficient and ensure that training and capacity
development activities are adequate and rational.

Strategies for Implementation:

1.

When designing energy systems, avoid high technology and complex designs
that will require highly trained personnel for their troubleshooting and
maintenance. Although automated control systems may appear to simplify
operations and provide more efficient power system operations than manual
controls, which is only true when they work properly. Their troubleshooting,
maintenance and repair is usually complex and their use can lower system
reliability and create a dependence on costly external expertise that is
expensive and slow to access. The efficiency that is lost through the use of
simple manual control systems can be more than recovered through shorter
down times when systems fail and reduced repair cost.

Develop a human resources development plan for existing energy related staff
by determining each staff person’s job requirements, their past training and
experience and what is needed to bring their capabilities in line with job
requirements. Request assistance from external organisations to locate
appropriate training programmes and for funding to send staff for training.

Actively work with regional organisations in the development of regionally
based training facilities appropriate for the long-term development of the
necessary skills for Tokelau energy staff.

Work with regional programmes and New Zealand to second local power
system maintenance and operating personnel to Tuvalu, Niue, the Fiji Public
Works Department or other operators of village scale power systems for on
site training.

Establish a project for an external expert in small island electrification to visit
Tokelau annually for on-the-job training, review of maintenance and operating
procedures and to make recommendations for system improvements.
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