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Foreword
Since our cave man days we have used fire for its energy to warm and cook. Our use of
energy is more sophisticated nowadays where we generate electricity and burn fossil fuels
for transport but we have lost what our caveman ancestor knew very well – that in order to
stay warm all winter you have to plan your use of firewood carefully. Our profligate use of
natural resources is burning the store too quickly and we need to regain control of the use of
power.
Energy is consumed by all of us in the form of heat, light, communications and transport.
We use it in our homes, in public and commercial buildings, in industry, and for transport.
Indeed energy underpins life itself.
The majority of us use electricity, consume gas, and drive our cars unaware or unconcerned
at the environmental effects we may be causing, and not thinking that one day some of
these energy sources will run out, be prohibitively expensive, or simply not be available to
us here in New Zealand.
The continued increase in energy consumption, and the associated resources used
throughout the world, as well as in Christchurch, is becoming unsustainable. The prospect
of being without a robust energy supply is presently unimaginable. However, this could
become a reality if we do not address issues such as the depletion of oil, gas and other
fossil fuels.
Even today, when most fuels are generally readily available, the cost of these fuels can
have an impact on health and social issues. Many people either choose to underheat or
simply can not afford to heat their homes to an adequate level. This is to the detriment of
their health, comfort, and well being. The problem is not uncommon in Christchurch with
many dwellings being inadequately heated in winter.
The cost of fuel can not only affect peoples health, but can also impact on transport costs
and citizens’ ability to travel. Further, energy prices are a significant factor in the general
economic prosperity of a society, with high energy prices impacting on manufacturing,
commercial and transport, potentially causing inflation and a slowdown of the economy.
Quite apart from the very real likelihood of the future restrictions on availability of fossil
fuels such as oil and gas, there is the even more critical issue of the consequences of
global warming caused by burning fossil fuels. This major worldwide problem of
greenhouse gas emissions (particularly CO2) must be addressed now if future generations
are not to pay for the consequences of our lack of planning and saving. Left unabated, world
CO2 emissions have the potential to cause devastating results, and it is imperative that
action is taken now if we are not to be too late in mitigating this effect.
Whilst we must do all we can to avert any future climate change we still need energy to run
our homes and businesses, to keep warm and healthy.
The purpose for implementing this Sustainable Energy Strategy is to establish a framework
that will encourage the citizens of Christchurch to move towards a more energy sustainable
way of life. The Strategy suggests a set of initiatives, or action plans, designed to
encourage, advise, assist and make individuals, commerce and industry more aware of the
critical energy issues and take appropriate action.

1. Why we need a Sustainable Energy Strategy for Christchurch
The community feedback during the consultation process on the Greater
Christchurch Urban Development Strategy reflected citizens’ concerns and
presented a clear signal to the Council that energy issues need to be
specifically addressed.

1.1. Increasing consumption

The convenience afforded by unrestricted use of domestic appliances, heating systems and
personal transport is taken for granted. Similarly, in industry and commerce we use energy
as there is an endless supply. Indeed we not only wantonly use it, but our insatiable demand
for energy increases by around 2% each year compared to a population growth of only 1%
per year* [1].
Not only has our total energy consumption roughly doubled every 30 years, but we are using
increasing amounts of non-renewable energy.
We can not continue to increase our use of energy at this unsustainable rate and
must take immediate action to reverse the trend.

1.2. Future availability

At present, 64% of Christchurch’s total energy is derived from fossil oil; this percentage is
not predicted to reduce significantly by 2018, unless action is taken. The majority of these oil
products are imported and this dependency on the imports represents a significant risk to
the security of supply; we have all seen rapid increases in oil prices over the past five years.
World conflict, politics and trade limitations all act as potential impediments to the availability
of this energy source. Without oil transport, marine and aviation will come to a halt.
New Zealand’s own Maui gas field has provided cheap, plentiful gas since 1980. As well as
direct use by consumers in the North Island and the Metanex plant for methanol production,
the natural gas has been a primary fuel for the production of electricity at Huntly power
station, contributing around 25% of total national electricity generation. However, around
2005, natural gas production declined . Consequently there were a sharp price rise for all
gas supplies and electricity, the closure of the methanol manufacturing plant and a switch to
burning coal at Huntly power station. The depletion of the Maui gas field has, in a short time,
imposed a critical new framework for New Zealand’s energy future with particular regard to
our electricity supply, to the extent of possible imports of CNG (compressed natural gas)
from overseas.
Although piped natural gas is not available in Christchurch, the city’s use of LPG (liquefied
petroleum gas) plays a substantial and rapidly increasing role as an energy source. A
significant part of LPG supplies come from overseas as the current sources of indigenous
LPG are not sufficient to meet the local demand. This makes us increasingly reliant on
imported sources of primary energy.
Estimated national and world reserves of oil and gas vary. However, most experts believe
that world production of oil will peak by 2020, and that gas supplies will soon follow suit
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1.3. Environmental impacts of unsustainable energy use

Since the onset of the Industrial Revolution, carbon dioxide (CO2) levels in the Earth
atmosphere have risen substantially, with the majority of this increase occurring in recent
times. The emission of CO2 into the atmosphere is a natural occurrence with absorption
being undertaken by trees and the oceans. However, the combustion of fossil fuels for
heating, energy generation and transportation adds more CO2 to the naturally occurring
emissions. This additional CO2 caused by mans’ activities is generally believed to be tipping
the balance of the planet’s eco-system, resulting in world climate change and global
warming. Whilst carbon dioxide is one of several greenhouse gases, CO2 is by far the
greatest contributor overall to greenhouse gas emissions.
Our energy demand is steadily increasing, and with it our consumption of fossil fuels (at an
unsustainable rate). This consumption can not be allowed to escalate unabated if we are to
prevent climate change drastically changing our world and the way we live.
Around the world there is increasing concern over the escalating emission of greenhouse
gases caused by the use of fossil fuels. Many scientists believe that the problem is of such
concern that we have little choice but to take action now; tomorrow may well be too late. We
will have missed the opportunity to ameliorate global warming by moving towards a more
sustainable energy strategy.
New Zealand is a signatory to the Kyoto Protocol on climate change and has thereby agreed
to reduce greenhouse gas emissions back to 1990 levels by the year 2012. This maybe
achieved in a number of ways. However, as 2003 levels were 37% above 1990 levels,
indications are that major changes need to take place soon if we are to come close to
meeting the prescribed 1990 target level.
Apart from the global environmental concerns, a local air pollution problem exists in
Christchurch as a result of particulate emissions from (mostly) inefficient domestic solid fuel
heaters. These emission contribute substantially to the winter smog problem in the City.

1.4. Economic impacts

An affordable and available energy supply is critical to a healthy and stable economy. If
energy costs are too high or if energy is unavailable, economic stability and growth will be
jeopardised; individual health will suffer. We will all be the poorer for a lack of foresight now.
The present cost of energy to Christchurch community is over $1.6 billion per year. This
includes not only the direct (domestic use) bills we pay for electricity, gas, firewood and
petrol, but also the hidden or indirect costs of “embedded” energy we pay when we buy
food, consumer goods and services.
How big is the energy item of the city expenditure? It is more than 10% of Christchurch’s
GDP and nearly 30% of Christchurch’s total household income. Energy costs appear to be
the largest single item of expenditure for the Christchurch community.
It can be seen that even a small reduction in energy use would make massive cost savings.
For example, if we were to save just 2% of the energy used in Christchurch, we would save
$32 million or $87 per person each year. This saving would flow back into the community
creating a more prosperous economy.
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Reducing energy bills also has an indirect benefit to the community. There are many
businesses in Christchurch that specialise in assisting the consumer in reducing energy
bills. These companies, including Thermocell Ltd, Community Energy Action, Solid Energy
wood pellets factory and Tasman Insulation thermal insulation factory. These companies
create employment and wealth while making a real contribution towards more sustainable
energy future.

1.5. Health and social impacts

The term “fuel poverty” is commonly used in Europe to indicate a home where the cost of
fuel to satisfactorily heat that dwelling is more than 10% of the household income. The
reality is, of course, that such homes are not adequately heated and consequently the
occupants live in less comfort, poorer health, and a poorer quality of life. This situation exists
here in Christchurch, and it may become worse in the future as fuel costs rise faster than
household income.
Neither the Council nor the householder can do much to influence the cost of electricity, gas
and other fuels. In the residential sector the situation can be considerably improved by
better insulation so that energy is not wasted to “heat the street”.
In addition to the health issues caused by inadequately heated houses, there is the further
health hazard caused by Christchurch’s winter air pollution problem. Again, this can be
reduced by having better insulated homes, thereby reducing the use of air polluting fuels.

1.6. Security of supply

New Zealand relies so heavily on imported oil supplies that should oil not be available we
would be in a parlous state. Conflicts around the world, price uncertainty, transport
difficulties, and a variety of other reasons could all lead to a shortfall or complete cessation
of supply. This is quite apart from the fact that one day these supplies will inevitably become
exhausted.
Similarly, gas (LPG) supply has potential to threaten security due to gas shortages,
dependence on imports, etc. Gas supply interruptions happening elsewhere in New Zealand
can serve as a warning signal for us in Christchurch.
In addition, there are also potential problems from our own indigenous electricity supply. We
not only have dry year generation crises, but also the threat of power cuts as maximum
demand growth outstrips infrastructure upgrading, as well as interruptions due to extreme
weather conditions, etc.

1.7. Sustainable energy use

Presently, we do not have a robust sustainable energy regime; only 20% of our energy is
generated from renewable resources. It is imperative that we move towards a more
sustainable energy mix, but what do we really mean by “Sustainable Energy”?
It applies to a range of concepts all based on preserving resources, conserving materials,
and protecting the environment and world in which we live. Sustainability is one of the
cornerstones of policy making within the Christchurch City Council, and is the foundation
concept of this strategy. Link to Sustainability Policy.
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Energy sustainability is about the protection and conservation of finite resources, about
using fuels that can be replenished, and about prudently using resources and preserving
those resources for the future. It is about being wise and careful in the way that we use fuels
so that we do not degrade the environment, and it is about not leaving a footprint of our
passing. It is about surviving successfully today without robbing the planet and our city’s
future generations of valuable resources for tomorrow.
The energy we consume is derived from sources that can be split into renewable and nonrenewable. Renewable sources are those that naturally replenish themselves, whilst nonrenewable sources are the fossil fuels that are finite. Thus:
Renewable energy
• Wind
• Hydro
• Geothermal
• Solar
• Wave, tidal
• Biomass (wood)
• Biogas
• Biofuels (biodiesel, ethanol, etc)

Non-renewable energy
• Oil (petrol, diesel)
• Coal
• Gas
• Nuclear

The combustion of non-renewable energy sources (fossil fuels) produces CO2 and this is
considered to contribute to world climate change, whilst renewable energy sources are
either carbon free or neutral and therefore do not contribute to global warming. Fossil or
mineral fuels are thus both not sustainable long term and are detrimental to our
environment. Shifting to a greater use of renewable energy sources therefore achieves a
significant double bonus.
The argument for switching from non-renewable to renewable energy sources appears to be
very compelling, and a solution to our sustainable energy objectives. However, replacing all
non-renewable energy sources with renewable sources whilst appearing ideal, is often
impractical especially in the short term. There are other factors affecting the swap to
renewable energy including costs, practicality and technological development. We need
therefore to be realistic and pragmatic in our choice of energy sources. The Council, through
the Sustainable Energy Strategy, strongly supports and encourages the use of renewable
energy sources, on the path to a fully sustainable energy future, whilst maintaining energy
supplies and ensuring reliability.

1.8. Challenges

In summary, the key energy issues and main challenges facing Christchurch are:






Increasing consumption
Future availability
Environmental impact locally
Global climate change implications






Sustainability
Security of supply
Health and social issues
Economic impacts
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1.9. Benefits of having a Strategy

The benefits to the City of Christchurch and its people of having and implementing a
Sustainable Energy Strategy will include:
• healthier and more comfortable homes
• greater security of energy supply
• reduction in energy expenditure
• cleaner air
• reduction in CO2 emissions
• enhancement of Christchurch’s image as an attractive and desirable city
• recognition for city both nationally and internationally
• potential for eco-tourism increase
• a gain in the city’s prosperity.

The type of society we will live in tomorrow will be strongly influenced by the
energy strategies we adopt today. The people of Christchurch have an
obligation to themselves, to future generations, and to the world at large, to
take action now to modify our energy use.
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2. The Vision
The Council’s long-term vision for the City energy future is that:
•

Christchurch’s energy supplies are provided solely from renewable sources,
and the city’s energy systems are efficient and secure, ensuring long term
sustainability and zero impact on climate, local environment and public health.

•

Energy in Christchurch is affordable - so that all households are warm and
dry, fuel poverty is eliminated and all cross sections of our community are
able to afford to heat their homes to an acceptable and healthy standard.

•

Energy in Christchurch is affordable and secure – so that industry and
commerce prosper and the city becomes attractive to more businesses and
industries.

•

Christchurch is seen as a city that shows responsible leadership using the
best sustainable energy practices and does its part in the global effort to
reduce greenhouse gas emissions.

The Council’s medium-term perspective (for a 10-year term of this Strategy) is that
the current upward trends of energy consumption and associated CO2 emissions in
Christchurch are reversed and the city makes significant progress towards reducing
them.
We are already in a strong position compared to many other cities, but we believe
we can strengthen this position further by having a realistic and effective Sustainable
Energy Strategy. Together we can achieve these ideals and make our vision a
reality.
Now the Council seeks to work with the people of Christchurch and other energy
stakeholders to reach the vision of a sustainable energy future for the City.
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3. Achieving The Vision
3.1. Goals

The vision of a sustainable energy future can be achieved by the Christchurch community,
from the smallest dwelling to the largest corporation, working together. Within the vision,
there are a number of key goals to which we should aim, including:

3.2. Key objectives

There are two Key Objectives that are meaningful, measurable, enable a target to be set,
progress monitored and success gauged. If we succeed in meeting the Key Objectives and
their corresponding targets, we will then be well on our way to meeting our goals and thus
achieving the vision.
The two fundamental objectives are:

An increase in the share of
renewable energy used in the total
energy mix

A reduction in the total
energy used

Both key objectives need to be achieved together for a meaningful positive outcome. It will
not make sense to generate more renewable energy if this energy is wasted by the end
user.
A reduction in total energy used can be achieved through better energy efficiency, which is
defined by the Energy Efficiency and Conservation Act 2000 as a change to energy use that
results in an increase in net benefits per unit of energy used.
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3.3. Route map

In order to be successful in achieving our key objectives, we need a plan of action. The
Strategy therefore contains specific initiatives (see Chapter 10), aimed at helping us to
achieve the key objectives and, consequently, our goals and vision.
The general directions of the initiatives are:
•
•
•
•
•
•
•
•

To increase awareness amongst the citizens of Christchurch and local businesses
of the critical energy issues and encourage them to take positive action.
To build partnerships with community organisations, energy industry players and
local businesses.
Undertake assessments to identify the areas needing attention.
Provide advice and assistance where necessary.
To lead the development of city-wide sustainable energy programmes.
To act as catalyst for city-wide energy efficiency and renewable energy programmes.
To support Environment Canterbury’s Clean Heat Project.
To present Christchurch as being a leader in sustainable energy, and therefore as a
destination for eco-tourism.

In today’s environment, nobody questions the benefits of thermal insulation and double
glazing in buildings, energy efficient lighting, fuel efficient cars, heat pumps and energy
efficient home appliances, solar water heaters, wind energy, passive solar design, biofuels
and many other known features and measures that make our use of energy more
sustainable. The Strategy is to assist the Christchurch community in making a tangible
practical move from “know-how” to “show-how”.
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4. Scope of the Sustainable Energy Strategy
4.1. To whom and for whom the Strategy is developed

This Sustainable Energy Strategy is particularly directed at the wider community of
Christchurch City.
The Strategy does not relate to those areas of the city infrastructure where the City Council
has direct control (such as libraries, recreational facilities, car parking, public buildings,
parks, Council housing units, street lighting, water pumping, waste treatment, etc). These
areas have a separate internal energy strategy.
The Strategy intends to enable and encourage citizens and businesses to take both
innovative and far sighted action to reduce energy consumption and use more renewable
energy sources, by:
• creating a strategic framework for sustainable energy;
• identifying the role of the Council, key players and potential partners and the
synergies that may result from those roles;
• aligning the local strategy with related Regional and National strategies;
• identifying the issues and options, evaluating their benefits and costs;
• establishing priority rating of options;
• providing key steps and methodology for implementation of measures;
• monitoring and reporting progress towards achieving the Strategy outcomes.

4.2. Transport, Marine and Aviation sectors

This Strategy covers the energy used in the Transport and Non-Transport sectors, but
does not address the Marine and Aviation sectors. The latter is associated with a major
international airport, which is a significant user of non-renewable fuel. This fuel use by the
Aviation sector is not subject to the control of either the City Council or the wider
community, however that is not to say that it is insignificant. Every opportunity should be
taken to work with the aviation and marine industries towards our sustainable energy goals.

4.3. Timeframe

The Sustainable Energy Strategy for the city of Christchurch will cover the period 2008-18.
The relatively short time period is proposed in light of the shifting nature of the energy
markets, as well as constant and rapid advances in energy related technology.

4.4. Voluntary nature

The Strategy has few if any mandatory components and does not seek to impose any
binding restrictions on the use of energy within the City. Rather, the Council strives to
support, encourage, advise, and work alongside the citizens of Christchurch so that they
may collectively take and enjoy the necessary steps to achieve the Key Objectives of the
Sustainable Energy Strategy.
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5. Why the Christchurch City Council?
The Christchurch City Council has employed significant energy initiatives and efficiencies in
its own operations with significant economic rewards and recognition both nationally and
internationally. This Strategy will set a long term direction for the Council to advocate to the
community methods to:
•
achieve practicable energy efficiencies
•
use renewable energy sources
•
build on the Council’s proactive role and
•
align with national and regional policies.
The following points set out why the Council feels the responsibility for developing and
implementing this strategy.

5.1. Community context

In January 2006 the Greater Christchurch Urban Development Strategy presented
community feedback on options for future development. Over 200 comments were received
regarding energy efficient and environmentally sensitive homes, including solar hot water,
insulation, and double glazing. This presented a clear signal to the Council that energy
issues are of concern to the citizens of Christchurch, and that they need to be specifically
addressed.

5.2. Statutory context

From a statutory context, the Local Government Act (LGA) 2002 requires local authorities to
take a sustainable development approach by taking into account a range of factors that
directly relate to the use of energy sources. These include:
• the social, economic and cultural well-being of communities
• the need to maintain and enhance the quality of the environment
• the reasonable foreseeable needs of future generations.
The Resource Management Act 1991 has as its purpose to promote the sustainable
management of natural and physical resources. In achieving this purpose, the Act states
that all persons exercising functions and powers under it shall have, amongst other things,
particular regard to the efficiency of the end use of energy.
In addition to Council’s responsibilities under the LGA, obligations under the Ministry for
Environment’s “Sustainable Development for New Zealand Programme of Action” 2003
apply. The “Energy” section of this programme of action includes, as its overarching goal, “to
ensure the delivery of energy services to all classes of consumer in an efficient, fair, reliable
and sustainable manner”. Local authorities are expected to participate in the efforts to
achieve this aim.
In 2001 the EECA, on behalf of Government, issued the “National Energy Efficiency and
Conservation Strategy” (NEECS). This set national targets for energy savings and
renewable energy targets, which Local Authorities were expected to support. Draft NZ
Energy Strategy and NZ Energy Efficiency and Conservation Strategy (released in
December 2006) place further requirements on local authorities to deliver a number of
objectives (see section 6.3).
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5.3. Central and local strategic energy planning

Whilst there has been a good level of general direction set by legislation and the overall
objectives of the NEECS, specific guidance or mandatory targets have not been provided for
local application. Central Government agencies are presently developing a New Zealand
Energy Strategy (NZES) and New Zealand Energy Efficiency and Conservation Strategy
(NZEECS), which may not necessarily address and resolve a number of local energy issues.
The national strategies consider the issues over which the Government have control (such
as legislation and regulatory changes, national building code, generation and transmission
of electricity, appliance efficiency standards, fuel standards and many more). The draft
NZES and NZEECS refer to a number of specific energy issues to be addressed by Local
Government.
Local action and planning is necessary to complement the nation-wide energy strategies.
The Council believes that only a combination of central and local strategic planning
will result in programmes and action plans being successful and targets met.

5.4. Best practice: international perspective

Around the world proactive city councils are establishing energy strategies and action plans
for their cities. A number of European, American and Australian cities have been active in
this area, some for over 10 years, and are achieving considerable success, for the benefit of
their communities. It is true that in some cases European Union or federal funding has been
available, but it is also true that many cities have achieved significant results with little or no
external funding. In many cases these Councils have taken the view that energy issues are
so important and rewarding that local action and planning is essential. They believe that a
combination of a central government energy strategy with a local energy strategy can
produce tangible positive results for their communities.
A few of the cities that have developed and implemented strategic energy plans are:
•
•
•
•
•

Manchester (UK)
London (UK)
Leeds (UK)
Melbourne (Australia)
Munich (Germany)

•
•
•
•
•

Delft (Netherlands)
Malmö (Sweden)
Heidelberg (Germany)
Leicester (UK)
Barcelona (Spain)

International experience shows that city councils are best placed to lead and facilitate, in
partnership with other local stakeholders, the development and implementation of an energy
strategy for their city.

5.5. Ownership of city infrastructure

On behalf of the community, the City Council owns and operates major elements of the
infrastructure, public buildings and facilities of Christchurch, as well as renewable energy
resources (eg biogas), and therefore is and has been ideally placed to implement
sustainable energy ideals and to demonstrate and promote success.
The City electricity distribution network is owned and operated by Orion NZ Limited; the
Christchurch City Council is a majority shareholder in the company.
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5.6. Building Control & Information

The Christchurch City Council is responsible, as the local authority, for the management and
control of all aspects of the Building Act. This includes approving and issuing building
consents, as well as administering the Building Warrant of Fitness programme.
In addition, the Council holds data on every property and building in the city. This alone puts
the Council in a unique position to implement a Sustainable Energy Strategy that relates to
dwellings, as well commercial and industrial buildings.
It is likely that in the future the Council will
hold additional information such as the
energy efficiency rating data under the
Home Energy Rating Scheme (HERS),
and electricity use data made available
from
Meridian
Energy’s
innovative
Advanced Meter Management (AMM or
“Smart Metering”) system.
With the Council as the holder and
“library” of so much energy related data, it
is clear that this organisation is the logical
body to embark on a city-wide energy
strategy.

5.7. Council leading by example

The Christchurch City Council is already recognised as having a significant involvement in
energy efficiency. The Council is therefore ideally placed to initiate a Sustainable Energy
Strategy, as we:
•
•
•
•

•

are recognised leaders in municipal energy efficiency and conservation
can lead by example having achieved notable success in energy conservation and with
a wide range of sustainable energy projects on Council buildings and facilities
have the expertise and an energy team in place
belong to, and are recognised by respected international and national bodies such as
“Energie-Cités” (association of European cities renowned for their sustainable energy
programmes), ICLEI (International Council for Local Environmental Initiatives), New
Zealand Energy-Wise Councils Partnership
have built a strong reputation through the provision of competent advice and information
to the citizens of Christchurch from the Christchurch Energy Efficiency Show Home.

5.8. Build on own success in energy efficiency

The Council has demonstrated considerable success in energy efficiency within its own
building portfolio and infrastructure over the last 10 years. Since 1995, the Council has
implemented a number of projects and management measures that have resulted in an
overall 30% reduction in energy consumption and an increase in renewable energy sources.
Examples of the Council activities and achievements, to name but a few, include:
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•

•

•

•

•

Many new municipal buildings
have been designed and built as
state-of-the-art energy efficient
buildings, indeed some of them
have won national awards for
sustainable energy design.
The City’s major swimming
complexes and Town Hall are
heated using ground-source heat
pumps (no fossil fuel burnt).
Improved insulation of the
majority of the Council’s 2600
rental flats.
Implementation of distributed
power generation on a city-wide
scale using emergency diesel
generators (combined capacity
almost 10 MW – enough to power
2,000 homes) - to help Orion to
manage the city peak electricity
demand.
An energy recovery system using
heat rejected from WhisperTech
Ltd to successfully transfer heat to
the
neighbouring
Centennial
Recreation Centre.

5.9. Build on own success in renewable energy

The Council has demonstrated considerable success in implementing renewable energy by:
•
•

•
•

•
•
•

Generating electricity at the city waste water treatment plant, at an amount sufficient to
power every second street light in the City.
Extracting and transporting landfill gas to QEII swimming complex where it is utilised to
generate heat and electricity in a co-generation plant. The Government awarded
carbon credits for this sustainable energy project.
Supporting wind energy - purchasing all electricity generated by the first New Zealand
made Windflow turbine at Gebbies Pass to power the Civic Offices building.
Supporting solar energy - installing solar water heating systems at the Council’s
elderly persons' flats, promoting solar systems from the Christchurch Energy Efficiency
Show Home.
Introducing bicycles (sustainable transport) as part of the Council’s vehicle fleet.
Biofuels: used vegetable oil replaces diesel fuel in a number of Council’s heating
boilers.
Biomass: an innovative wood chip boiler is to replace diesel boilers at the
Christchurch Botanic Gardens.

The Christchurch City Council has made many practical steps towards a sustainable energy
future. The Council shares its expertise and actively promotes energy efficiency and the use
of renewable energy among other local authorities in New Zealand.
Now the Council seeks to work with the people of Christchurch and other energy
stakeholders to reach the vision of a sustainable energy future for the City. This
Strategy defines the steps required to develop a more sustainable Christchurch.
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5.10. Christchurch – Sustainable Energy City

Christchurch is home to a number of leading organisations and businesses involved in the
field of energy. These include:

ECan (Environment Canterbury): the Regional Council and a pivotal agency in the

development and monitoring of a sustainable energy strategy for Canterbury. ECan produce
bi-annual energy use surveys for the region. ECan are responsible for the implementation of
the city-wide “Clean Heat Project”, which is making cardinal changes in residential energy
use in Christchurch.
Orion NZ Limited: Christchurch’s electricity network owner and operator. The company is a
leader in the industry and a strong supporter of distributed generation, overall energy
efficiency and a number of successful energy conservation initiatives in the city.
Meridian Energy Limited: an electricity generator and supplier to majority of customers in
Christchurch. The electricity generated comes exclusively from renewable sources (hydro
and wind). Meridian is an active supporter and sponsor of a number of local energy
conservation initiatives, including Christchurch Energy Efficiency Show Home. The supplier
selected Christchurch city for the installation of their “smart electricity meters” (first in New
Zealand) to all domestic customers in 2007-2008.

CAE (Centre for Advanced Engineering): represents the University of Canterbury in
researching and reviewing energy issues, both locally and nationally. Their work in the
energy arena is used by a number of organisations and agencies, and they author and
publish handbooks on energy efficiency and renewable energy. CAE is a key contributor to
the “Canterbury Regional Energy Strategy Group” chaired by the Canterbury
Employers Chamber of Commerce.
Canterbury Employers Chamber of Commerce: represents some 3,000 businesses,
commercial operators, industries and manufacturers. One of their key concerns, on behalf of
their members, is energy costs and security of supply. The Chamber of Commerce is the
convener of the “Canterbury Regional Energy Strategy Group”.
Community Energy Action (CEA): a Christchurch based charitable trust who have been
providing retrofit sustainable energy solutions for residential dwellings since 1994. CEA has
worked on over 10,000 homes providing insulation upgrades, energy checks and advice.
The trust undertakes energy conservation measures for homeowners including underfloor
insulation, ceiling insulation, hot water cylinder wraps and door and window draught
proofing. In addition, the trust undertakes investigation and research into effective home
heating.
Canterbury Health Board: an active and successful participant of the Energy-Wise
Companies campaign in New Zealand. Over recent years, Christchurch Hospital has
achieved significant improvements in energy efficiency and introduced leading edge energy
management practices.
Windflow Technology Ltd: the first and sole New Zealand manufacturer of wind generators
and based in Christchurch. The company designs and builds wind generators incorporating
a number of unique and patented features. Their prototype generator at Gebbies Pass
(Banks Peninsula) has supplied electricity to Christchurch since 2005.
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WhisperGen Ltd: a Christchurch based designer and manufacturer of revolutionary
cogeneration equipment. Based on the “Sterling Cycle”, their domestic size units - microCHP (combined heat and power) generate electricity and heat thus gaining maximum
efficiency from the fuel used.
Thermocell Ltd: New Zealand’s foremost development and production company that
specialises in solar installations (both hot water and photovoltaic). The company is best
known for its roof mounted solar hot water systems, made here in Christchurch. Their solar
panels are recognised as being one of the most efficient and effective units available.
Annual production is around 1,500 panels which represents approximately 260 home
installations a year.
Ethos wood burners have been designed by a local inventor Paul Sintes. These ultra-low
emission domestic heaters are made here in Christchurch and marketed by Christchurch
company Emtech NZ Ltd. The heaters have very high efficiency, as well as extremely low
particulate emissions and as such are approved by ECan for the installation in the
Christchurch Clean Air Zone. Paul Sintes is developing a self-controlling “Smart Fire” that
will run at optimum efficiency at all times. This fire should set the benchmark for future wood
burning appliances.
Nature’s Flame: a local manufacturer of wood pellets – a renewable fuel and a recycled
product made from sawdust and wood shavings, for both domestic and
commercial/industrial applications. Marketed by Solid Energy, pellets and pellet fires meet
the requirements of clean heating and use sustainable energy.
Tasman Insulation: have a major manufacturing plant in Christchurch, producing a range of
building and insulating products. The company has produced energy related building
products since 1959 and is well known for its production of “Pink Batts”. The products
produced here in Christchurch play an integral role in saving energy.
GlassTech: New Zealand’s largest glass and glass products manufacturer and is based
here in Christchurch. The company produces a wide range of glass products that are
designed to save energy. These include argon filled double glazing and low emissivity glass.
Canterbury Manufacturers Association: a long standing Christchurch organisation
representing around 350 local manufacturers. One issue of considerable concern to them is
that of a secure and affordable supply of electricity. The association actively lobbies
government to seek urgent investment and upgrading in both the electrical generating
capacity, as well as the country’s distribution infrastructure.
Christchurch City Council: has won a number of national and regional EECA awards for
its outstanding achievements in energy conservation and renewable energy, and is
recognised both nationally and internationally as a leader in the field.
It can be seen from the selection above that the City has a large, knowledgeable and keen
base of people and organisation with skills and awareness of the benefits and rewards of
energy conservation and responsible energy choices. The City is well positioned to take
the next step forward.

The energy goals and key objectives can be achieved, if we all contribute in
our own way: the city Council, as well as every city citizen. Together we can
reach and exceed our goals and make the vision an ongoing and rewarding
reality.
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6. Policy, Legislation and Support Mechanisms
6.1. City Council’s Policy

There are a number of policies and statements that relate to sustainable energy in the City
Council’s internal operations and Council’s rental housing. They include:
•
•
•
•

•

“The Council is committed, in its operations, to the efficient use of energy and to
energy conservation”.
“For new projects and major retrofits with a significant energy component an
Energy Efficiency and Sustainability Assessment (EESA) must be carried out.”
“That the scope of current Council's energy policies be expanded to include rental
housing units.”
“That a specific requirement to consider passive solar design and solar water
heating be included in the Council's Energy Efficiency and Sustainability
Assessment procedure.”
“Car & Plant Purchase: that fuel efficiency, CO2 emissions, and local pollution
effects be incorporated in consideration as significant criteria for plant
purchasing/replacing.”

In relation to the Kyoto Protocol (greenhouse gas emission issues), the following policy from
the Council’s Corporate Environmental Policy Statement applies:
•

The Council shall respect International and National policies as they relate to the
city and to any agreements.

Energy Strategy 2020 is a comprehensive internal management document that deals with
energy saving strategies and action plans within the Council’s own infrastructure. The
document, written in 1997, is closely followed by the Council’s in-house energy
management team to make major savings and changes in the Councils energy use and
expenditure.

6.2. Regional Energy Strategy

Environment Canterbury’s (ECan) document “Regional Energy Strategy” April 2004 (Report
No: R04/11) is a draft policy to help Canterbury Region plan for a more secure future by
reducing a growing dependence on non-sustainable energy.
The aims of the proposed strategy were to raise awareness and develop responses to the
key issues of:
• potential threats to energy supplies
• the increasing demand for energy, particularly from fossil fuels
• environmental impact of using renewable and non-renewable resources.
The energy issues are discussed in a very general way with reference to the present energy
use of the Region, attitudes by different sectors to energy, behaviour, schemes and
programmes already existing to reduce energy use.
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The “broad brush” goals are:
1) The community has a good understanding of energy issues and participates in
addressing these.
2) The energy system that serves the region is sustainable and supports the economy.
3) Efficient energy use and demand management are encouraged, supported and practised:
waste is minimised.
4) Adverse impacts of transport energy use are understood and are addressed.
5) Generation options are assessed and treated equitably on the basis of true costs and
impacts.
6) Energy use is considered within the development of integrated plans and regulations for
the region.
7) Energy projects are targeted to deliver maximum benefit.
8) National energy strategy defines aims and clarifies local Government responsibilities.
These eight goals are followed by a number of “potential strategies and methodologies”,
which lack specific detailed actions to ensure goals are reached; they provide guidance on
the general direction only. The strategy document concludes:
“The next stage proposed for this work is work with the whole community to:
• Refine the vision of a sustainable energy system for Canterbury…
• Propose methods by which their desired outcomes can be achieved.
• Prioritise and estimate costs for proposed work.
• Include proposed work in annual and long term plans.”
It is clear that, whilst considerable effort was put into the document, it needs further work to
bring the goals to reality. The document can be regarded as a good initial platform from
which a comprehensive regional strategy with detailed actions may be designed and
implemented.
The Christchurch City Council is working with Environment Canterbury to align objectives
and action plans of the Christchurch Sustainable Energy Strategy with the Regional Energy
Strategy.

6.3. New Zealand Energy Strategy and National Energy Efficiency and
Conservation Strategy

In 2001 the government established the “National Energy Efficiency and Conservation
Strategy” (NEECS) through EECA. The purpose of this comprehensive strategic document
was “to promote energy efficiency, energy conservation, and renewable energy within the
context of a sustainable energy future”. NEECS is currently being reviewed by EECA, and it
will become incorporated into the new “New Zealand Energy Strategy” (NZES), which is due
to be released in its final form in 2007. The document will form the basis of a new national
energy strategy intended to guide and direct energy generation and consumption, energy
programmes and energy policy.
The NZES/NZEECS will take a long term view to 2050, and will take account of challenges
and options to provide confidence for investment in New Zealand’s sustainable energy
future. Specifically, the NZES will:
• establish agreed priorities for the energy sector
• focus on improving energy security
• investigate options to reduce New Zealand’s dependency on oil
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•
•
•
•

improve the diversity of our energy sources
seek to reduce carbon emissions
provide clarity on the role of Government versus market driven actions
create more certainty by defining needs and goals for energy players, users and
investors.

The NZES will focus on the long-term strategic direction for the energy systems at a national
level, and create a stronger national policy framework for renewable energy and energy
efficiency. The NEECS will focus on how to manage energy demand into the future.
Improving our energy efficiency and making greater use of New Zealand's renewable energy
resources will be central to the achievement of sustainable energy goals. The reviewed
NEECS will be a key subset of the NZES.
Neither NEECS nor the proposed new NZES deal with or provide policies or initiatives at the
local level, but rather provide a framework to allow more detailed planning to take place by
others, such as the Christchurch city Council.

6.4. Existing Support Mechanisms

A number of local and national subsidy schemes and programmes already exist, to support
and reinforce the move towards greater energy efficiency. These include but are not limited
to:
6.4.1. ECan grants and loans under Clean Heat Project
Under the Clean Heat Project, ECan provides grants and interest free loans for the
replacement of open fires and/or log burners for Christchurch households. The grants
and loans assist Christchurch residents to replace these inefficient, polluting heating
appliances with more efficient and low-emission wood pellet fires, wood burners, LPG
fires or heat pumps. Conditions apply, including the need to ensure that the house is
insulated to a required standard. However, even this can in some cases be funded by
the project.
The implementation of this city-wide scheme by ECan provides support for sustainable
energy in a very practical and tangible way. The project targets 25,000 houses in the
city.
6.4.2. EECA grants and loans for solar hot water
Interest free loans for the installation of solar hot water systems (for the residential
sector) are available from EECA.
6.4.3. EECA grants for home insulation
EECA offer grants to local organisations under the “Energy Wise Home Grants” for local
insulation projects.
6.4.4. EECA grants and loans
EECA offers a number of grants and loans for public organisations, as well as industrial
and commercial companies. These include but are not limited to:
•

Crown Loan scheme offers interest free loans to public organisations and
institutions (including Local Government) for the implementation of energy
efficiency projects. The City Council has used these loans to implement a
number of its energy projects.
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•
•
•

Grants to companies implementing new technologies that will make their
manufacturing processes more energy efficient.
Assistance to industrial and commercial high end energy users in managing and
reducing their energy use and costs under the “Emprove” scheme.
Funding towards energy audits: EECA makes a considerable effort to encourage
companies and industries to undertake energy audits. EECA promote the
concept that energy costs are not just an overhead, but are costs that can be
readily managed and, in most cases, be significantly reduced.

6.4.5. CEA subsidies
CEA is a charitable trust undertaking energy efficiency upgrades to residential properties
(underfloor and ceiling insulation, hot water cylinder wraps, door and window draught
proofing). While homeowners pay for the work, in some circumstances CEA is able to
provide a subsidy enabling significant energy conservation gains for a low cost to the
household. Funding and support is received from a number of organisations including
EECA and Orion. Since formation in 1994, CEA has undertaken over 10,000 “warm
house makeovers” in Christchurch. The trust therefore plays a significant and prominent
role in the Christchurch community in the move towards energy sustainability.
6.4.6. EECA energy rating labelling and MEPS
Under the guidance of EECA certain products are required to display an energy rating at
time of sale. In addition, under the Minimum Energy Performance Standards (MEPS) it is
mandatory for certain other products to meet or exceed the minimum standard
prescribed under MEPS. Listed products include:
Labelling
Refrigerators & Freezers
Washing Machines
Dishwashers
Tumble Driers

MEPS
Refrigerators & Freezers
Electric hot water cylinders
(some) Electric motors
(some) Air conditioners & heat pumps
(some) Fluorescent lamps & ballasts
(some) Transformers & external power supplies
Commercial refrigeration systems

Both labelling and MEPS will be extended to other products, encouraging major energy
savings on a national basis.
6.4.7. Development of HERS
EECA is developing a Home Energy Rating Scheme (HERS) for rating the energy
performance of residential dwellings. When fully implemented, it is expected that this will
have a considerable impact on the uptake of energy efficiency measures by home
owners.
6.4.8. Development of “Green Star” ratings for commercial buildings
The New Zealand Green Building Council has developed a “Green Star” rating system
for commercial buildings. The system will be an important benchmark tool for raising
energy efficiency measures and thereby contributing towards energy sustainability.
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6.4.9. Orion distributed generation incentives
Orion New Zealand Limited is Christchurch’s electricity network owner and operator.
Orion is unique amongst electricity network companies in its approach and support of
sustainable energy. It does this in a variety of ways, but particularly in its support of
distributed generation (DG), which is electricity generated locally by diesel, wind, solar,
gas power generators, or other means. Orion facilitates the connection of all such
generators to the network to enable power to be exported by DG owners and paid for by
Orion.
Orion’s pricing policy, in conjunction with comprehensive information and technical
support, has made distributed generation at peak demand times financially viable and
attractive to major public, commercial and industrial customers that already have
standby generators at their facilities and plant. This combined “Christchurch power plant”
consists of around 100 diesel and gas generators able to generate 20 MW, at Orion’s
request, at peak load times. This practice improves reliability of power supply to the city,
reduces overall electricity costs to Christchurch community (by deferring or even
avoiding significant capital expenditure to upgrade transmission lines and local
distribution network), and results in a better energy efficiency due to reduced
transmission losses. It also encourages renewable energy options such as wind power
generation and biogas co-generation projects in Orion’s network area.

7. The Present Situation
7.1. Energy used

In 2006, it was calculated that the citizens of Christchurch used 42,785 billion kilojoules of
energy per year (or 42,475 Terajoules) or 116 Gigajoules per person per year. This amount
of energy is sufficient to make a cup of hot coffee every week for each person living
on Planet Earth.
This includes all the energy used in offices and businesses, in institutions and industry, in
transport, in the marine and aviation sectors, and in our homes [2,3,4].
The cost of all this energy used in Christchurch is approximately $1.6 billion, or over $4,300
per person per year. This cost includes not only the direct costs we pay for electricity, gas
and petrol, but also the hidden or indirect costs we pay when we buy food and consumer
goods. It can be seen that a mere 2% reduction in energy used would result in a saving of
$32 million every year to the Christchurch community.
An alternative means of comparison is to calculate the primary energy consumed at the
point of production; this is the true measure of the total energy consumed in its “raw” state.
For every 1 kilowatt-hour of energy used (at point of use) by us in Christchurch around 1.5
kilowatt-hours of natural potential energy (primary energy) is consumed at the point of
production. So, where do we stand in the world as far as primary energy consumption
goes?
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The chart below shows the total primary energy consumed per person (based on 2002),
where primary energy is the energy available from the natural energy sources before
transformation to a useful energy supply. It is a measure of the total energy consumed to
overcome all the inefficiencies of transformation and distribution. The energy we
actually use in our homes and offices is therefore always significantly less than the primary
energy required. As the ratio of conversion from primary energy to useful energy is different
for every country, the chart above does not necessarily indicate the true rankings of energy
used (ie at point of use).
Total Primary Energy per person per year (2002)
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The table below shows “Used” and “Primary” (consumed) energy for Christchurch [1,2,3,5]:

New Zealand
Christchurch

Total Primary
Energy consumed
per person (2002)
189 GJ
175 GJ

Total Energy
Used (point of use)
per person (2002)
123 GJ
114 GJ

Total (estimated) Energy
Used (point of use)
per person (2006)
130 GJ
116 GJ

7.2. Energy user sectors

Energy use can be divided into a number of user sectors being :
• Residential - houses, flats, old age homes and hostels
• Commercial & Industrial - offices, commercial, institutions, factories
• Transport - private, commercial and industrial road vehicles
• Marine, Rail & Aviation - fuel used for ships, trains and planes.
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All figures quoted in this Chapter include fuel used in the Aviation, Marine and Rail sectors.
For example, Aviation fuel includes that supplied at Christchurch International Airport even
though the fuel is mostly used outside of Christchurch. It could be argued that we have little
control over fuel consumed in these sectors, and that Christchurch is simply a portal for the
supply of this fuel but as the fuel is used by the citizens of Christchurch to travel and ship
cargo domestically and internationally, the costs of air, rail and maritime travel are a natural
part of Christchurch’s economy.
The Christchurch energy mix for the four sectors is as shown on the following graph:

Industrial and
Commercial
27%

Transport
33%

Domestic
15%

Marine,
Aviation and
Rail
25%

7.3. Renewable energy
The energy used in Christchurch comes from a mix of renewable and non-renewable
sources. The first chart below shows the renewable to non-renewable energy mix, the
second chart shows the percentage of non-renewable energy used by each sector.
CHRISTCHURCH 2006: SHARE OF RENEWABLE ENERGY IN TOTAL ENERGY MIX:

Renewable
20.5%

Non-renewable
79.5%
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CHRISTCHURCH 2006: WHO USES NON-RENEWABLE ENERGY:

Industrial &
Commercial 21%

Marine, Aviation
& Rail 31%

Domestic
6%

Road Transport
42%

7.4. Electricity
The use of electricity in our homes and
industry is huge and it is impossible to
conceive of a life without available
electricity. Electricity is the most
convenient and universal form of energy
suitable for all our applications from
heating and lighting to motors, appliances,
computers and communications.
However, electricity is not the prevalent
form of energy used in Christchurch; Its
share of the total energy mix is only 24%
as shown below:
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Oil
63.9%

Coal
3.3%

Wood
2.7%
LPG
5.4%

Electricity Solar
24.5%
0.1%

Biofuels
0.1%

In New Zealand we are extremely fortunate to generate as much as 72% of our electricity
from renewable energy sources of hydro, geothermal and wind. In addition, electricity may
be generated from other renewable energy sources such as biogas, waste, biomass and
solar. The balance of New Zealand’s electricity (about 28%) comes from non-renewable
energy sources such as coal and gas [1].
As we continue to increase the use of electricity (eg purchase and plug in a new electric
heater), any additional load will be likely to come from a non-renewable generation source,
unless we are able to supplement existing generation with additional renewable sources.
Only about 4% of all electricity generated nation-wide is from the renewable energy sources
of wind, biogas, biomass, waste, solar and cogeneration. The Council will encourage and
promote the increased use of these and all other renewable energy sources for generating
electricity. As these resources tend to be bulky in nature, they are best used for local
generation (Distributed Generation), either for exporting to the grid or for dedicated local
loads [1].
7.4.1. Distributed Generation (DG) and the City
DG is the term used for any locally generated electricity. It provides power where and
when it is required, with the benefits of:
• reduced loads on national transmission and local distribution lines thus
minimising transmission losses (energy efficiency benefit),
• enabling Orion and Transpower to defer or avoid major capital expenditure for
distribution and transmission line upgrades (energy affordability benefit).
• enhancing the reliability and security of energy supply to Christchurch (security
benefit).
Distributed generators may use non-renewable energy sources such as oil where they
are installed for standby use and can be used for addressing peak loads. Under these
circumstances the use of non-renewable energy can be acceptable as the operating
hours each year are historically proven to be very small. The Council supports the
installation of DG schemes using non-renewable energy provided it is for short term
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peak load management. Any full time local electricity generation should be achieved
using renewable energy sources.
The Council owns and controls the
largest
group
of
Distributed
Generation sites in the city. There are
38 standby diesel fuelled generating
plants installed at a number of sites
around Christchurch (water and
wastewater pumping stations, waste
water treatment plant, Civic Offices,
Art Gallery, etc) capable of generating
8.2 MW of electricity. In addition, there
are two permanent power generation
units of 1.8 MW combined capacity
that use biogas from the city waste
water treatment and Burwood landfill.
This is a total of 10 MW of power that
plays a major role in reducing the local
network’s
maximum
demand.
Biogas co-generation engine
installed at QEII Park

In addition to the Council’s generators, there are other 62 diesel generators belonging
to institutions, organisations and industry in Christchurch, capable of generating a
further 10 MW of electricity.
A good working example of DG using a renewable resource is wind generator installed
by Windflow Technology at Gebbies Pass near Christchurch.
Apart from working for the local distribution network, the city generators can assist at
times of energy crisis by bringing this load on line at times of national peak demand.
This makes best use of Distributed Generation, even though the fuel source may be
non-renewable, by creating a more resilient, flexible and secure power supply.
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7.4.2. Wind generation and the City

Wind energy comes to Christchurch

as part of the overall electricity
supply to the city. In 2006, wind
generation
accounted
for
approximately 1.4% of the total
national
electricity
generated.
Meridian Energy (the predominant
supplier of electricity to Christchurch)
has the major share of present wind
generation in New Zealand.
A 500 kW Windflow Technology wind
generator at Gebbies Pass produces
1,000,000 kilowatt-hour of electricity
annually and injects it into the local
distribution network.
There is a potential and support
(from the City Council and Orion) for
further proliferation of this type of
distributed
generation
using
renewable energy sources around
Christchurch.

7.5. Solar energy
It is estimated that Christchurch and
Banks Peninsula have around 3,000
solar hot water heating systems
producing 27 Terajoules of energy
annually (2006). This renewable energy
source reduces the use of electricity and
fossil fuels.
A greater uptake of solar hot water
heating is essential as we move towards
a more sustainable energy future [14].
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7.6. Biogas and other bio-fuels
At present the only significant use
of a bio-fuel (other than bio-mass
in the form of wood pellets) is the
City Council’s use of biogas at the
Wastewater Treatment Plant for
generation of 32 Terajoules of
electricity annually. From June
2007, another 42 Terajoules of
biogas energy will be utilised (as
land fill gas) from the Burwood
Landfill for the QEII swimming
complex, for heating and cogeneration. This will be a
substantial
addition
to
the
renewable energy used in the city.

Heating boilers at QEII Park converted to landfill gas
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7.7. Historical trend in energy use

Bi-annual surveys of energy use in Christchurch conducted by Environment Canterbury [1]
show the following trends over the past 20 years (1986-2006):

Christchurch 1986-2006: ENERGY USE TRENDS
45,000

40,000

electr
LPG

Terajoules of energy used

35,000

wood
oil
coal

30,000

25,000

20,000

15,000

10,000

5,000

0
1986

Fuel Type*
Electricity
LPG
Wood
Oil
Coal
Total

1988

1990

1992

1994

1996

1998

2000

2002

2004

2006

20-year growth (↑) or reduction (↓)
55% ↑
308% ↑
41% ↑
75% ↑
31% ↓
65% ↑ increase

*Note : Solar energy and bio-fuels are not included.
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Christchurch 1986-2006: TRENDS IN ENERGY USE BY SECTOR
45,000
Aviation
Marine
Rail
Residential
Industrial/Commercial
Road Transport

40,000

Terajoules of energy used

35,000

30,000

25,000

20,000

15,000

10,000

5,000

0
1986

1988

Sector
Road Transport
Rail
Marine
Aviation
Industrial &
Commercial
Residential
Total

1990

1992

1994

1996

1998

2000

2002

2004

2006

20-year growth (↑) or reduction (↓)
59% ↑
57% ↑
46% ↑
151% ↑
78% ↑
24% ↑
65% ↑ increase

The specific data relating to the period 1986-2006 is given in Appendix 3 and shows energy
use both by fuel type and by sector. It can be seen that during this period energy use
increased from 25,862 TJ to 42,785 TJ.
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7.8. Historical trend in CO2 emissions

As a result of the 20-year (1986-2006) growth in energy consumption of 65% and an
increase in non-renewable energy use over the same period, the emissions of CO2 in
Christchurch have increased from 1.55 million tonnes to 3.27 million tonnes, or more than
doubled, as shown on the graph below:
Christchurch 1986-2006: CO2 emissions resulting from energy use
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7.9. Key findings

An analysis of energy data from 1986 to 2006 (charted in Appendix 3) highlights the
following key findings:
•
•
•
•
•
•
•
•
•
•
•
•

An annual average growth of all energy use of approximately 2.5%.
Population growth of approximately 1%.
Oil products dominant at 64% (2006) of all energy use.
Transport (vehicles) is the biggest user of energy at 33% (2006) of total energy.
Fastest growing sector is Aviation at 16.3% of total energy in 2006 compared to
10.7% in 1986.
Fastest growing fuel is LPG at 5.4% (2006) of market share compared to 2.2% in
1986.
Coal use is in sharp decline from 8% in 1986 to 3.3% in 2006.
Firewood use is in relative decline from 3.1% in 1986 to 2.7% in 2006.
Wood pellets, although not specifically identified in the above charts, are the only
part of the “wood” fuel type that is showing a steady growth.
Electricity use rises steadily but maintains its market share at around 25%.
79.5% (2006) of all energy used in the city is non-renewable.
CO2 emissions have risen dramatically over the last 20 years to reach 3.27 million
tonnes in 2006 compared to 1.55 million tonnes in 1986.
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8. The Future
8.1. Future trends
By analysing the historical trends both by fuel type and by sector, as well as the historical
trend in increase of city population, we can project both energy use and CO2 emission for
the next ten years. The energy use figures can be seen in Appendix 3. This “best guess”
prediction, based on careful trend analysis, assumes no community action is taken. It shows
that energy use would rise from 42,785 TJ to 50,841 TJ over the period 2008-18, and that
CO2 emissions would rise from 3.27 million tonnes to 3.87 million tonnes.
Estimates show that, if we do nothing, energy use will rise by 1.74% per year or 18.8% over
the ten-year period with this power principally generated using non-renewable and carbon
emitting sources. This is clearly not a sustainable way, and action needs to be taken now to
curb this growth. We need achievable targets, as well as specific initiatives and action plans
to get us there.

8.2. Scenarios and Targets
Our key objectives are:
• to reduce overall energy consumption, and
• to increase the share of renewable energy used in the total energy mix.
The targets we set must be challenging but still realistic and achievable.
The Strategy offers three scenarios of community action (other than a base scenario of
“business as usual” – do nothing):
• inaction
• light action
• medium action
• strong action.
We calculate that these scenarios may have the following corresponding impact:
Scenario
options
1 - Do nothing
2 - Light Action
3 - Medium Action
4 - Strong Action

Annual
energy
use
growth
+ 1.74 %
+ 1.04 %
+ 0.44 %
+ 0.04 %

Annual
change
from
“do
nothing”
Nil
- 0.7 %
- 1.3 %
- 1.7 %

Increase in
City energy
use from
2007 to 2018

Energy
used, TJ

+ 18.8%
+ 10.9%
+ 4.5%
+ 0.4%

50,841
47,448
44,881
42,956

Result for 2018
Millions of
tonnes of
CO2*
3.87
3.50
3.25
3.04

* Note: The CO2 emission estimates are based on (a) the reduction in energy used and (b) the targeted change
in the renewable energy share. This yields lower emissions than the pro rata energy reduction.

The impact of each scenario (in terms of both energy use and CO2 emissions) is shown on
the graphs below. Note that Option 4 (Strong Action) is designed to keep the city’s energy
use in 2018 at close to the same level as it was in 2006 but to reduce the CO2 emissions.
This would be a considerable achievement given the projected 1% per year population
growth and the ever increasing appetite for new appliances and gadgets.
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Option 4 is based on achieving a 1.7% reduction each year for 10 years, or approximately
18.4% over 10 years. You may ask “Isn’t it too ambitious, isn’t the plank too high?” As an
indication of what may be realistically achieved, we refer to the actions taken by the City
Council. The Council has reduced energy consumption, in its own operations, by around
30% over 10 years, or 2.6% per year. On this basis, 1.7% per year would seem to be an
entirely realistic target.

Christchurch Energy Use: Options for 2008-18
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If we take strong action, the following results are achievable:
Target Levels Table – Option 4 (Strong Action) scenario
Parameter
2006
Total energy used, TJ/year
42,785
Total energy per person annually, GJ
116
Renewable energy share of total
20.5%
Renewable energy used, TJ/year
8,778
Renewable energy per person annually, GJ
23.7
CO2 emissions, millions tonnes
3.27
CO2 emissions per person, tonnes
8.9
Based on a population of
368,000

2018
42,956
106
25.5%
10,968
27.0
3.04
7.5
406,500

Net change
+ 0.4%
- 9%
+ 24%
+ 25%
+ 14%
- 7%
- 16%
+ 10.5%

In addition to reducing the total amount of energy used compared to the “do nothing” option,
the strong action option targets a greater share of renewable energy. The following graph
shows CO2 emission (attributed to the use of non-renewable energy) for each option. You
can see that because both energy use and non-renewable energy share are reduced,
emission of CO2 (for 2018) in option 4 is significantly lower than the 2006 level. This meets
the requirements of our Key Objectives.
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The “Action Plan” detailed in Chapter 10 considers means and initiatives to assist the
community in achieving the targets and thus the rewards of a protected environment and
lower costs.

8.3. Future technology

Recent reports discuss the significant potential for the production of renewable energy in
Christchurch and the Banks Peninsula [7]. Capturing this potentially available energy will
largely depend on further advances in energy technology.
Wave Power: is still in its infancy and it is likely to be some years before commercially
viable systems are available. Whilst this renewable energy source is potentially large,
considerable further development is needed.
Micro-CHP (Combined heat and power): the production of electricity from a generator
powered by a heat producing engine. This heat, instead of being wasted, is recovered and
utilised. Whilst CHP plants often use non-renewable fuel, the overall efficiency is very high.
CHP plants come in all sizes, and micro CHP units (such as WhisperGen) are available for
residential use. Whilst giving the homeowner self generation ability, there are a few
drawbacks, as the units tend to be expensive, have a moderately long payback, and need
regular maintenance.
Photo-Voltaic: whilst sunlight is free, collection and transfer to usable power requires
technological advancement before this form of energy can take its place as a commercially
viable renewable energy source.
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Bio-diesel: there is considerable potential to use bio-diesel fuel as either a stand alone or
supplementary fuel in vehicles and generators. Bio-diesel can be produced from a wide
range of organic matter including plants, crops, effluent, algae, wastes and used cooking oil.
The potential of bio-diesel as a renewable energy source is considerable and needs to be
rapidly developed.
Waste-To-Energy: heat and power generated from waste is another future opportunity. This
type of generation is often linked to incineration schemes, and technologies such as high
temperature pyrolysis offer opportunities for the production of electricity. Some of the
product of the city’s waste is already used for the generation of heat and electricity (landfill
gas is collected at Burwood and transported to QEII swimming complex). However, further
opportunities exist to produce electricity (and heat) from our wastes in Christchurch and
Canterbury.
Hydrogen Fuel Cells: offer good potential for reliable energy generation and as a transport
fuel, and are increasingly used world wide. At present, however, a number of factors
including cost limit the use. Further development and time will no doubt see a wider
acceptance and use of this technology.
Thorium Reactors: are under research as a means to provide electricity using a nuclear
process in a “safe” manner. Whilst not as efficient as plutonium reactors, they offer a much
safer alternative. It is unlikely that such reactors would be commercially available for 20 - 25
years.
Smart Grid: whilst not an energy source, the supply grid is under analysis to find means to
maximise the potential of the grid. It includes a range of innovative ideas including ultra low
loss transmission cables, high speed switching combined with computer monitoring, and
optimisation. This technology is likely to be some 10 years away, and will particularly assist
security of supply.
Electricity Storage: devices, such as large capacitor banks, will provide maintenance-free
means to accumulate large amounts of electricity. This stored power may then be used to
flatten morning and evening peak electricity use, allow greater security of supply and reduce
transmission losses.

8.4. Best way forward

It is important to realise that abundant potential energy resources in the region and future
technologies alone are not going to solve our energy problems. Our best chance in attaining
a sustainable energy regime will arise from a mixture of stringent action by the Christchurch
community to modify its energy use, combined with a greater use of the already proven
renewable energy technologies.
Specifically the plan for the future is seen as being a mixture of:








reducing our overall energy use
replacing non-renewable with renewable energy
increasing use of solar hot water heating
increasing use of wind power generation
increasing use of pellet fuel for heating
increasing use of heat pumps
constant evaluation of new technology and it’s potential to assist.
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The greater the number of citizens and businesses that are involved in the activities of the
Strategy, the greater the success is likely to be by 2018 and onwards.

9. Partnerships

Indeed this entire Sustainable Energy Strategy is about the future, and how we can advance
from our present position to a more sustainable energy path. Considerable work needs to be
done before we can claim to have a sustainable energy community. The Council can not
bring about these changes on its own and needs the support, backing and participation from
a number of partners, the most important of which are the citizens of Christchurch.
Important strategic partners are organisations, businesses, agencies, NGOs and groups that
are active and important energy players in the city. These include (but not limited to):
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10. Action Plan
10.1. General Philosophy

So far in this document we have outlined the vision for an energy sustainable City that has
lead to the setting of goals and objectives. We have also specified the targets that we
should to reach. Now we need to establish an action plan to ensure that our goals and
objectives are achieved.
The initiatives set out in this plan are designed to act as a catalyst to encourage, educate
and inspire the community to take the appropriate energy action voluntarily and
continuously. The initiatives below have no element of compulsion or mandatory
requirements and are designed to foster a climate that will see the objectives achieved by
the actions and attitudes of the people.
We all accept and expect that energy is available at the flick of a switch, without thinking of
the consequences for the future. We deem as a right the use of a vehicle of our choice as
much as we like. We all accept that we can freely use all the appliances in our house
whenever and however we like. When flipping that switch very few of us consider whether
the energy source is renewable. These perceptions and expectations must change if we are
to achieve our key objectives of (a) reducing overall energy consumption and (b) using
more renewable energy. We need to change our mindset on many issues relating to the
use of energy in a way that is sustainable for us as individuals and the community at large.
The fundamental and over-arching idea of the action plan and the prime focus of this
Strategy is to make people more aware of the issues so that they can make informed
decisions and choices.

10.2. Strategic Initiatives

We have proposed 27 initiatives to support this Strategy. Most of the proposed initiatives are
based on precedents of the effective and successful implementation of similar initiatives in
other cities around the world.
We hope, as the aims and goals become clearer to our partners and the community, that
more initiatives will be added. The wider the net of energy savings and renewable
generation is cast, the greater our chance for success and exceeding our targets.
As circumstances and technology evolve, so these initiatives should be re-assessed and
changed where necessary.
The summary in section 10.2.1 below provides an overview of the initiatives. Section 10.2.2
gives a more detailed description of each initiative. In section 10.3 the initiatives are ranked
in order of the number of points they scored from a multi-parameter assessment.
The initiatives in Summary 10.2.1 are grouped in the following categories:
•
•
•
•
•

Renewable energy
Energy efficiency and conservation
Awareness
Business
Transport

•
•
•
•

Building sector
Financial incentives
Christchurch image promotion
Other.
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Organisation,
administration

10.2.1. Summary of strategic initiatives
No

Initiative

Purpose, Benefits, Features

Lead Agency

E1

Energy Agency

To organise and manage the
implementation of strategic initiatives
included in this action plan.

-

E2

Awareness

E3

E4
E5
E6

Businesses

E7

E8

Annual Energy
Awareness Week
Home Energy
booklets

Promote energy efficiency and renewable
energy Easy way to reach large audience
To inform and advise home owners of
options and choices
Promotes domestic energy upgrades

Energy Agency

Ongoing awareness
campaign
Residential
Thermography
School E-Plans

Provides advice and information Low cost
way of targeting people
Pinpoints low insulation High profile way to
assist citizens
To create awareness in schools and make
savings Very high awareness & education
value. High profile scheme

Energy Agency

Bi-annual
Christchurch Energy
Expo

To show options and provide info to people
High profile info provider attraction

Energy Agency

Focus on 20 top
energy users

Identify and work with big users to achieve
significant reductions.
Proactive and visible way to gain tangible
improvements.

Energy Agency

Energy Agency

Partner
Agencies

CCC
Orion
ECan
Electricity
Commission
EECA
CEA

CCC
EECA
Meridian Energy

Option
2

2
4

CCC

2

CCC

Orion

2

Energy Agency

CCC
MOE
EECA

3

CCC

2
EECA
CCC
CECC

4
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E9

Renewable energy

E10
E11

E12

Energy
efficiency and
conservation

E27
E13

E14

Transport

E15
E16
E17

Energy Pledge
campaign

To achieve greater energy efficiency in
commercial and industrial sectors.
Reduction in energy consumed.
To encourage the installation of solar hot
water systems. Increase in renewable
energy used in Christchurch..
Ability to offer sites to potential users
Increase of renewable energy

Energy Agency

Strive to have more biofuels used in all
sectors. Reduction of CO2 emissions,
awareness factor.

Energy Agency

Waste-to-Energy
processes

Increase in renewable energy used in
Christchurch.

CCC

Promote use of
renewable and
energy efficient
options

Encourage solar heating options. Reduction
of non-renewable energy used.

Energy Agency

Support of ”smart
metering”

Assists in reducing peak loads Contributes
to secure energy supply

Energy Agency
CCC

Meridian Energy
Orion

3

Awareness campaign
focusing on vehicle
fuel use
Free car parking for
fuel-efficient vehicles

To highlight high fuel use of some vehicles.
Promotes awareness.

Energy Agency
CCC

EECA
Oil companies

3

To increase the number of such cars
Reduced fuel use and awareness

CCC

Energy Agency

Vehicle fuel use
review project

Seek ways to reduce Christchurch vehicle
use.

Solar heating

Investigate suitable
sites for wind power
generation and
urban wind turbines
Encourage and
promote use of
biofuels

3
CCC
CCC

Energy Agency

EECA

2

Orion

4
CCC
EECA

3

Terranova

4
3

3
4
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Financial
and fiscal
incentives

Building sector

E18
E19

E20
E21

Christchurch
image
promotion

E23

E22

E24

Exemplary new
civic building

4

Low energy building with low costs Shows
Council as leader and sets example
To encourage and motivate
sustainable building design Low energy
buildings. Sets trends for future
Encourage ESD and low energy designs.
Best practise low energy buildings.
To promote use of HERS & Green star
rating systems Owners encouraged to
implement “energy makeovers”.
Encourage low energy design in both new
and existing buildings.

CCC

Promote
Christchurch as
Sustainable Energy
City

Will assist campaign and promotes city
Reduction in non-renewable fuels. Financial
benefits Eco tourism, and will raise city
profile.

CCC

Eco/Energy tourism

To facilitate and foster energy tours and
visits. Promotes Christchurch and boosts
tourism to city.

CCC
Energy Agency

Christchurch &
Canterbury
Tourism

CCC

Energy Agency

Fast Track Consent
Programme

Support of Building
Rating Schemes
Rates rebate on low
energy commercial
buildings

Home energy pledge

CCC

CCC

New Zealand
Green Building
Council

4

Energy Agency

3
CCC

3

Energy Agency

3

3
2

Other

E25

E26

Energy monitoring

Seek sites for land
forestation and
encourage tree
planting

To get better, accurate, real-time data on
energy used. Allows for more accurate
monitoring of success.

Energy Agency

Practical measure to support carbon
sequestration (planting of trees to absorb
CO2) – to reduce carbon footprint of the
City.

CCC

Orion

2
Landcare
Research

4
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10.2.2. Initiative details
E1 – Local Energy Agency

This initiative could well be one of the most important steps taken in moving towards our
vision and goals. Implementing this key initiative will facilitate the whole Action Plan of this
Strategy
Presently, there are a host of energy stakeholders in Christchurch; all these bodies have
their own agendas, expertise and sphere of operation and control. Ultimately the vision and
goals of all these groups is more or less the same: we all strive for the same long term goal
of a sustainable energy system that is secure and affordable. All the stakeholders in
Christchurch make a valiant effort to influence the community direction and set us on a route
to our goals but these efforts are fragmented and individually lack power. The solution is
seen in a central Energy Agency, not to replace or usurp any particular group, but rather to
act as a central body that will have more clout than any individual body, for the overall good
of the City.
This concept is not new and is common in European cities where such Agencies have
proven to be very effective. They fulfil a number of functions that no one existing body can
provide, whilst at the same time having enough power to be effective both at a local and
national level.
The Christchurch Agency For Energy is envisaged as a non-profit organisation with a
number of trustees. These could include representatives from:
• Christchurch City Council
• Orion
• ECan
• Electricity Commission
• EECA
These trustees would in effect form the board of the agency and control the direction and
technical overview required. The agency would be funded by the trustees but would also be
able to gather revenue from services provided to individuals and businesses. Some of the
key functions of the agency may include:
o
o
o
o
o
o
o
o
o

gathering meaningful and current energy data for Christchurch
providing information to consumers at any level
researching energy technologies that would be beneficial to City
pursuing options that would assist the road to our goals and sustainability
raising public awareness of energy issues
acting as a facilitator between agencies and government.
lobbying central government and/or others as required
interfacing and liaising with other energy stakeholders and citizens alike
providing energy services to householders.

The agency is envisaged to employ professional staff of five FTE’s plus staff called in parttime or in specific projects.

45

The establishment of the Energy Agency is the core initiative and the remaining initiatives
should be read in this context. Many of the other initiatives listed below may be part of the
agency’s responsibility, rather than that of the City Council.
Benefits of an Energy Agency include:
1) Coordination of effort with more “clout”.
2) Provides central focus for a range of initiatives.
3) Very visible agency able to provide information.
4) Accelerates the path to sustainability.
5) Provides a central body to whom queries or proposals are directed.
6) Provides a means for investigation that is unbiased in choice
7) Provides a forum where present agencies may meet to collaborate on projects
Precedents for success of this initiative include: Verona (Italy), Croydon (UK),
Helsinki (Finland), Grenoble (France).

E2 - Energy Awareness Week

An annual energy awareness week will be the signature initiative in the overall campaign
strategy. This will be a major profile event for the City that will grow over time, particularly
when coupled with a bi-annual expo event (see E7 below).
The event will need consideration as to content and event marketing and management
advice and assistance.
The Energy Awareness Week events and publicity campaign might include the following:
• Creating a “Mascot” readily identifiable by children as a Christchurch energy icon.
• Competition to name the energy “Mascot” (eg willie watt). Employ person to wear
“Mascot” suit at various times, especially during Energy Week.
• Create an official logo or icon as symbol of Christchurch Sustainable Energy
campaign. Consider issuing a fridge magnet, for example, as part of the awareness
campaign.
• Working closely with all key partner organisations, seeking organisational and
financial contribution.
• Enlisting the aid of local radio stations to pose questions to listeners etc.
• Competitions eg best children’s essay, energy inventions competitions, Most people
on the bus for business, etc.
• Seminars and advice sessions, including radio and local TV.
• Encouraging people to reduce energy for one week (announce electricity
consumption for a week before, and for the Week, using Meridian’s “smart metering”
data).
• Feature articles in The Press and on web pages etc.
• Family cyclathon to encourage use of bikes over cars.
• Demonstration of hybrid and alternative fuel vehicles.
• Christchurch to Akaroa “least fuel” vehicle competition (with all types of vehicles
including big 4-wheel drives). Invite well-known high profile citizens to participate.
Publish results.
• Engineering students from University of Canterbury to participate, perhaps sponsor
bursaries for students studying energy conservation techniques.
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•
•
•

Organise “From Know How to Show How” eco-tours and demonstrations of energy
efficiency and renewable energy installations around the city.
Encourage travel agencies to tout the City as having unique eco-tourism possibilities
Institute a “Plant trees as you travel by air” campaign.

Benefits of an Energy Awareness Week:
1) Raises awareness across the board locally, nationally and internationally in energy
conservation, using renewable resources and in the City of Christchurch
2) Has long term educational value.
3) Is likely to achieve real energy savings.
4) High profile for city.
5) Fun/entertainment element.
6) Spin offs possible for business and the city.
7) Will encourage co-operation between the various agencies and businesses in the
energy field.
Precedents for success include: Brussells (Belgium), Turin (Italy), San Diego (USA).

E3 – Home Energy Booklets

This initiative is intended to complement information that consumers receive from the
Christchurch Energy Efficiency Show Home and various other sources. The booklets will
give those householders considering a “warm house make over” the opportunity to
assimilate all the information in their own time at home.
A small charge will be levied for the booklets and they will be available at the Energy Show
Home, CCC’s offices and libraries, at the planned Energy expo. A small fee for the booklet
will ensure that (a) much of the printing cost is recovered, and that (b) the booklet is not
“squandered” by people who might pick it up and throw it away if it was free (a waste of
energy from printing and transporting it!).
The booklets should contain, amongst other things:
• The key messages regarding energy issues facing us today.
• Information on heat losses etc.
• Drawings and graphics.
• Insulation solutions and efficacy of each solution.
• Information on glazing and curtains.
• Information on heating systems, types etc.
• Information on solar systems, heat pumps, etc
• Where to go, phone numbers, contacts, trades and companies.
• Details on available loans, grants, rebates, other financial incentives.
• Estimated costs for different options of energy, transport and water use.
• How best to schedule the use of electricity – night stores, timed use of appliances
• Discounts from suppliers that may offset much of the cost of the booklet
• Travel options and the benefits of differing forms of individual and mass transit
• Gardening information for water conservation
• Methods of water conservation
• Advertisements (to be considered).
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The booklets might also be used as part of the educational material to be distributed to
schools, as described further on in this document.
Benefits:
1) Provides much of the information home owners need for an “energy make over”.
2) Raises awareness and advises on choices available to consumers.
3) Will encourage action on an individual basis that will lead to action on group bases –
in sports facilities, at work, in schools, at community centres etc.
4) .Supports initiatives already in place, such as existing agencies and the Energy
Efficiency Show Home

E4 – Ongoing Awareness Campaign

The initiative is to establish and maintain regular communication with the community on
energy issues through specialist pages in mainstream media and other communication
channels, sponsored by the Council’s Communication and Consultation Unit. It is important
that the campaign be lead by the Mayor of Christchurch.
Typically, articles and features will include:
• promotion of the Sustainable Energy Strategy and its goals
• monitoring progress and success stories (no matter how small)
• general energy information and where to get further advice
• tips, suggestions and technical information
• discussion of renewable energy issues
• advertising energy related events such as Energy Week (see E2), etc.
Benefits : 1) An effective way to achieve awareness.
2) Supports and reinforces other initiatives.
Precedents for success: Clermont-Ferrand (France), Leicester (UK), Geneva
(Switzerland).

E5 – Residential Thermography

An infrared image is taken of the city, or portions of the city, that shows the thermal heat loss
range of the residence roofs in the image. The initiative raises consumers’ awareness by
assessing those residential properties that are poorly insulated. Once identified, the
householders may be warned of their status so that they may take action to remedy this.
An aircraft equipped with an infra-red camera is used to take a thermal image in winter.
From this aerial study, a heat loss colour map of all properties would be made and available
for viewing. The poorly insulated properties are easily identifiable and the householders
advised. Further advice and assistance can then be offered to householders through the
Christchurch Energy Efficiency Show Home and ECan’s Clean Heat Project.
Benefits of a Thermographic Study
1) Proactive means to prompt householders to take action.
2) Allows follow up action by energy team.
3) High profile and newsworthy way to draw attention to energy concerns.
4) Will gain considerable national and international attention.
5) Present and future comparisons easily made in the measurement of targets
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Precedent for success: city of Dunkerque (France).

E6 - School E-plans

Based on very successful programmes used in some European cities (notably Heidelberg),
this proposed initiative is directly targeted at school children and young people. The purpose
is three-fold and consists of:
a) Teaching and influencing children and young people about sustainable energy.
b) Influencing parents’ behaviour as it relates to sustainable energy issues.
c) Reducing the actual amount of energy used at each school.
Young people are very flexible, willing to take in new information, and to change their
behaviour patterns accordingly. Pupils also act as multipliers by taking the knowledge they
have acquired at school home with them. By teaching children and young people about the
impacts of human behaviour on the natural environment, and in particular the need for
sustainable energy, we are not only making a positive difference now, but we are futureproofing our environment for generations to come.
The initiative includes:
• Having one full time schools energy coordinator within the Energy Agency team.
• Working closely with the Ministry of Education and participating schools.
• Establishing an E-Team in each school (pupils/head/teacher/caretaker etc) to
embark upon an energy reduction programme with the help of the coordinators.
• Following up energy reduction at each school etc.
• Providing energy awareness “lessons” at schools.
• Providing information to schools on energy issues.
• Seeking partners and sponsors to ameliorate costs.
• Sponsoring Science fairs in energy saving devices.
• Introducing awards from the Energy Agency for energy efficient schools, including
electricity, transport choices and use of alternative energy sources.
Schools will need to “buy into” the programme but the benefits to schools will be significant.
The reduction in energy bills should be incentive alone, quite apart from the educational
value to the pupils.
Clearly there are a range of issues that need to be worked through with the Ministry of
Education, including possible funding subsidies, tie in with the curriculum at different year
levels, ownership of any savings, and the capital cost of any remedial work required to
achieve energy cost savings.
Benefits of the School E-Plan:
1) Awareness at an early age that will be highly effective and long lasting.
2) Effect feeds out to parents and households.
3) Advantage to schools in the reduction in energy costs achieved.
4) High profile programme that will bring kudos to Christchurch.
Precedents for success: Heidelberg (Germany), Southwark (UK), Echirolles (France).
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E7 - Energy Expo Christchurch

It is proposed that every two years the city host a sustainable energy exhibition and trade
fair, to coincide with the energy week. The event would encourage participation from the
public, energy agencies, specialist companies and universities.
Benefits of an Energy Expo:
1) Profiles and promotes Christchurch and New Zealand businesses.
2) Provides awareness and advice to wide cross section of community.
3) Reinforces Christchurch’s image of the “city that cares”.
4) Attracts visitors from outside of Christchurch.
5) Consistent with goals and fits well with energy week.
6) Ties many of the other initiatives together in a positive and well publicised way.
7) Gives a public forum to report back to the community on progress to date.
Precedent for success: city of Wels (Austria).

E8 – Identify Top 20 Energy Users

Based on the Paretto principle (a 20% action can have an 80% effect), this proposed
initiative is specifically targeting the top 20 industrial, commercial, or institutional energy
users in Christchurch and encouraging them, by any means possible, to work with EECA to:
o Undertake an energy audit with an approved firm.
o Understand and take cognisance of the audit.
o Implement some or all of the audit recommendations.
o Monitor on a regular basis the success of the intervention and report on this in trade
publications and to the Energy Agency for wider publication.
The Council seeks to work with EECA to encourage and persuade these top end users to
take definitive steps to make positive changes. The initiative includes :
• Seeking partnership deal with EECA, Meridian, for possible funding.
• Identifying the 20 top end energy users.
• Seeking more definitive energy info from the users themselves.
• Using the Mayor as a key part of this initiative, as his involvement will lend credibility
and coerce CEOs/Managers to take action. It is proposed that the Mayor invites
appropriate top executives to functions, on a regular basis, to seek their commitment,
and to outline Councils role and assistance available.
• Council/Energy Agency to work closely with EECA regarding grants and incentives
available to industry for energy savings and distributed generation.
• Council/Energy Agency to act as a motivator to encourage energy audits, and to
follow up on audits by :
o Liaising with businesses.
o Working in partnership with EECA and businesses.
o Monitoring progress of action taken by business.
o Ensuring audit is completed on time.
o Reviewing audit and discussing recommended actions with business.
o Follow up on actions taken and results achieved.
o Record pre-audit energy data with final 12 month data.
o Monitor and record success stories and methods used.
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•

All 20 top end users to be kept informed of progress, examples, and successes.
Mayor to write to successful energy savers. Certificate of Achievement or the like to
be issued, well publicised.

Benefits:

1.
2.
3.
4.
5.
6.
7.

Potential for big energy savings.
High publicity and awareness value.
Produces tangible and measurable results.
Scheme can be extended to other top end users.
Shows Mayor and Council to be proactive and involved.
Demonstrates the willingness of business to participate
Education in the work place will filter to the home and will result in further
energy savings.

E9 – Energy Pledge

This initiative is directed to all high industrial and commercial energy users and is based
around a “Pledge” given by the participants to the City of Christchurch to be a good energy
citizen. Participants will receive a display certificate from the Mayor.
Participants will be expected to show that they have an energy reduction campaign of some
sort. The primary expectation would be that each participant undertakes an energy audit to
establish the potential for energy reduction. Such energy audits of industrial and commercial
premises can provide the participant with a route map of how to save both energy and
energy costs and to use renewable energy in some form.
Participants would be expected to pursue energy saving options identified in an energy
audit, or by some similar process, and make further energy savings. Successful participants
would be recognised by the city and awarded a silver or gold affirmation certificate by the
Mayor, depending on the success of the program and the percentage savings/renewable
energy used.
Each year a Mayoral ceremony will be held for all participants and guests as a way of
thanking and recognising participant companies and for handing out reward certificates.
Each year an overall “achiever” will be selected with an appropriate award given by the
Mayor on behalf of the city.
The initiative includes :
• Working closely with EECA and Canterbury Employers Chamber of Commerce,
Canterbury Manufacturers Association.
• Signing up as many “Participants “ as possible.
• The Energy Agency will set up a system for smaller companies so that they can
undertake their own energy audit.
• Monitoring progress and results achieved by participants.
• Liaise with participants and “push along” where required.
• Involve energy consultants as appropriate.
• Award certificates, etc
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Benefits:

1)
2)
3)
4)

Considerable saving of energy possible.
Council seen as proactive.
Significant successes can be showcased.
High profile involvement of mayor encourages participation in the program
and interest of the media
5) Education at work will filter to the home, thus further encouraging
participation in programme.
6) Goodwill between the council and business will promote the city’s
commitment to the energy issue.

Precedent for success: City of Manchester (UK).

E10 – Solar Heating

A greater uptake of domestic solar hot water heating would be a major step forward on the
road to a sustainable energy future [14].
The aim of this initiative is to develop an image of Christchurch as a solar-friendly city, and
to see as many houses as possible fitted with solar heating.
Whilst mandatory installation (for example, in the city of Barcelona) is not a realistic option in
Christchurch, the Council does want to encourage and assist in the installation of solar water
heating systems in both new dwellings and as a retro-fit in existing properties. The Council
wishes Christchurch to become a solar-friendly city. Central government also intends to
achieve a major increase in the number of solar water heaters installed, and plans to
introduce a new Acceptable Solution for solar water heating to the national Building Code.
To achieve the goal, the Council proposes to work with the Department of Building and
Housing, EECA and solar energy industry in the following two directions:
a) Reducing building consent costs – by developing standard details for installation and
approval, which would allow a reduction in both the cost of building consent and time
required for the solar installation consent.
b) Subsidy for building consent costs – so that the costs of building consents are
subsidised, and that such a subsidy be split (50/50) between the City Council and EECA.

E11 – Investigate suitable sites for wind power generation and urban wind
turbines

One of the two Key Objectives of this Strategy is to increase the use of renewable energy
sources. This may be assisted by fostering, encouraging and supporting wind power
generation.
It is proposed that the Council, in co-operation Orion, ECan, Wind Energy Association and
other interested parties, investigates further suitable sites in the Christchurch/Banks
Peninsula area for the installation of wind generators. Factors to be taken into account
include wind quality, land ownership, ease of access, proximity to residencies, proximity to
electrical network, visibility and aesthetics.
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Once suitable sites are found the Council and partners will promote and enable the use of
such land for the purposes of wind generation.
A further alternative is the use of urban wind turbines. These installations are particularly
suited to urban high rise buildings, where air is naturally driven up the sides of buildings.
Much of the roof-top of any building is unused, so space may be found for wind turbines.
Most installations are unobtrusive, and the turbines could be an integral design feature of
the building.

Benefits:
1)
Potential for wind energy to be utilised to further goals of the strategy.
2)
Will increase public awareness of need to find renewable energy sources.
3)
Will be a visible and easily recognisable means to advertise the vision of the City.
4)
Will add to the reliability of electricity supply.
5)
Will assist in further image of Christchurch as city that cares.

E12 – Encourage and promote use of biofuels

The Council will encourage and promote the use of all types of bio-fuels. These include biogas, bio-mass, bio-diesel and any other fuel derived from crops, waste or other non-fossil
sources.
The Council already utilises biogas from waste water treatment and landfill gas from
Burwood landfill site, and is continuing to explore and expand on the use of these renewable
fuel options. Environment Canterbury pioneered the use of bio-diesel for Christchurch public
transport (buses). The Council and ECan may therefore lead by example to investigate and
implement promotional projects, and thus:
• Promote the use bio-diesel in diesel vehicles.
• Support development, production and use of bio-diesel within the city.
• Review the possibility of using (some) bio-diesel in the Council’s own fleet.
• Encourage the use of biomass fuels such as wood pellets and wood chips.
• Continue to explore ways to use biogas from landfill sites.
• Convert existing Council’s diesel boilers to used vegetable oil.
• Following international trends and thus setting an example for the region
Benefits:

1. Bio-fuels are CO2 neutral and therefore beneficial for the reduction of
greenhouse gas emissions.
2. Investment potential in finding and utilising waste materials that may be used to
produce gas or fuel.
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3. Use of bio-fuels adds to public awareness of issues.
4. Reduces waste to landfill and therefore has a double benefit as the waste is
then also not transported to the landfill site.

E13 – Promote use of renewable and energy efficient options

The Council will take every opportunity to increase awareness and foster the installation of
these options, for both householders and commercial/industrial sector. This may be
accomplished through the ongoing awareness campaign (see E4), the Energy Show Home
service, the Energy Expo, the Home Energy Booklet and all other means. Options would
include :
•
•
•
•
•

Solar water heating
Double glazing
Insulation upgrades
Energy efficient lighting
Heat pumps

Benefits:

1.
2.
3.
4.
5.
6.
7.

•
•
•
•
•

Wood pellet burners
Ultra-low emission wood burners
Heat transfer systems
Photo voltaic units
Alternatives to electricity (LPG, etc)

Reduction in energy used.
Renewable energy share increased.
General awareness enhanced
Use of existing facilities and skills.
Supporting local business by using their products and services.
Tie in with educational projects in schools.
Tie in with the Thermographic study of the city.

E14 – Support of ”Smart Metering”

In 2007-2008, Meridian Energy (electricity supplier to the majority of Christchurch
customers) will install state-of-the-art “smart meters” in all residential properties that are
customers of Meridian. This will allow both the consumer and the supplier to gather
electricity consumption data at any time and perform a multitude of new functions, including
the ability to make informed decisions influencing the how and when to use Smart metering
will have the potential to give the consumer energy awareness and, consequently, better
efficiency.
The Council supports this initiative and will work closely with Meridian to facilitate and
promote these installations. The Council will also assist in analysing consumption data and
will publicising the results and recommendations of this analysis, to reduce energy use and
reward the consumer with lower electricity costs.

E15 - Awareness campaign focusing on vehicle fuel use

The issue of transport costs is mentioned in several of the initiatives above and is addressed
by other strategy documents published by the council
[10-13]. The importance of transport energy use,
however, is such that it is necessary to take separate
specific action to achieve an improvement in this
area.
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The focus of the campaign will be to improve how people and businesses:
• Use alternative transport fuel sources, or
• use their vehicles less, or/and
• use vehicles more efficiently.
As outlined in Chapter 7, transport is the biggest user of energy in Christchurch, and to
make matters worse, the energy source for transport is all of the non-renewable nature,
specifically petrol, diesel oil and aviation fuel. CO2 emissions from transport is therefore
great and a major contributor to climate change. In addition, the issue of security of supply of
these fuels means that eventually we will be forced to use alternative fuels or methods to
transport ourselves and our goods.
The actions proposed for this initiative include:
• Tyre pressure campaign.
• Drive Slower campaign.
• Eco-driving lessons.
• Tune-Up campaign.
• School Walking Bus campaign.
• Publishing data on fuel consumption by various vehicles
• Publicising the Council’s initiatives supporting fuel-efficient vehicles (see E16).
• Publicising the City Council, ECan ond other substantial car fleet owners’
achievements in reducing fuel consumption in their fleets.
• Publishing comparative data on fuel use by public transport and private cars.
• Establishing a Summit Road Christchurch to Akaroa mean fuel race either as
standalone event or as part of energy week. All types of vehicle to be included and
results of fuel consumption for all vehicles published.
• Seeking partnerships from EECA, other central government agencies, oil companies.
• Supporting and participating in events planned by other energy saving sustainable
transport initiatives, such as the Business Bike to Work Challenge.
• Support the Plant a Tree when you Fly movement.
Benefits of an Awareness Campaign:
1. Support of the existing infrastructure of bus services.
2. Support of existing council strategies to use alternative means of transport.
3. Reduction in the city energy bill.
4. Reduction in carbon dioxide emissions.

E15a - Review CCC vehicle fleet and consider:

(a) the purchase of hybrid or other alternative fuel vehicles and
(b) converting existing vehicles to biodiesel, vegetable oil, compressed landfill gas or
other alternative fuels.
(c) Encourage the use of alternative transport to travel, such as the shuttle service or the
council owned bicycles
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E16 - Support of fuel-efficient vehicles

The purpose of this initiative is to demonstrate the City Council’s support for vehicles using
alternative fuel sources or that are more efficient than the standard petrol driven car, such
as:
•
Hybrid cars
•
Non petrol/diesel vehicles (such as all electric or bio-fuel or hydrogen)
•
Very fuel-efficient vehicles (establish a list to be publicised).
To reward the use of such vehicles, we propose the provision of free parking spaces
around the city to be used only by those vehicles that display an Energy Efficiency sticker.
Benefits:

1)
2)
3)
4)
5)

Encourages use of this type of vehicle.
Shows Christchurch as an alternative fuel/hybrid vehicle friendly city.
Creates awareness amongst the community.
Creates media interest in the strategy
Involves another section of the business community, vehicle wholesale and
retail dealers, in the strategy.

Precedent: city of Malmö (Sweden).

E17 – Vehicle fuel use review project

The proposed initiative is to establish, in conjunction with the development and
implementation of Council’s Transport Strategy [10], a project to specifically review the use
of fuel in vehicles, so as to investigate opportunities and suggest means to reduce the
consumption of non-renewable energy in the City. A task of the Energy Agency/Council will
be to cost the options and estimate the savings to the community.
Opportunities that may be considered are wide-ranging and may include:
• T2 lanes to encourage more than one person per car
• Traffic flow management
• Park and ride facilities
• Encouraging and facilitating tune ups of older vehicles
• Study of commercial vehicle and lorry use.
• Upgrade and increase of cycle only tracks to encourage the use of bicycles
• Alternative bus services to accommodate people that wish to ride with dogs, babies,
prams and bicycles.
Benefits:

1. A reduction of 1% in the fuel bill would result in a saving of over $6M annually
to the Christchurch community.
2. Better road use and easier traffic flow.
3. Reduction in CO2 emissions.
4. Greater use of existing facilities such as bicycle lanes and bus services.

E18 – Exemplary new civic building

The Council will ensure that when the proposed new Council office building is built, it is of an
exemplary standard in terms of sustainable design and energy performance.
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The new building must be designed for ultra-low energy consumption, maximum use of
renewable energy sources and with an extremely low carbon footprint.
Benefits:
1) Council and city shown as leaders.
2) Provides benchmark for Council to encourage others to follow suit.
3) Low energy bills.
4) Involves a further layer of skills from the community, the building industry.
5) Will be a further stop on the eco-tourism trail through the city.
Precedent: city of London, city of Melbourne.

E19 – Fast Track Consent Programme

Energy efficient and sustainable design of commercial and public buildings is rapidly
becoming best practice amongst leading architectural and engineering design consultancies.
This initiative is to encourage and foster the inclusion of energy efficiency and renewable
energy features in the design of new and retrofitted buildings in Christchurch, particularly
larger buildings of over 1,000 m2. The targeted buildings will be expected to have a
proportion of its energy demand served by renewable energy technologies such as solar,
wind, bio-mass, or co-generation, in addition to a range of general energy savings
technologies.
To achieve a stronger component of sustainability in the design of commercial buildings, the
Council will make it known to developers, architects and engineers alike that, in addition to
meeting the Building Code mandatory requirements, they may adhere to voluntary
sustainable energy guidelines, in which case the project may be eligible for the city’s “Fast
Track Building Consent Programme”.
The City Council will work with the New Zealand Green Building Council to develop
guidelines to qualify proposed new buildings for the Fast Track Consent Programme. The
guidelines could be based on a Green Star rating system for commercial buildings (see
E20). Project eligibility will need to be pre-certified (based on calculation and/or modelling)
by an independent consultant. It is important that any such buildings are monitored after
commissioning for the first 3 years to ensure that the energy performance is as good as was
predicted and expected.
Benefits: 1) New buildings will lead by example and serve as a model for others by setting
a benchmark – a promotion of best practice.
2) Long term savings in energy
3) Stimulates awareness
4) Shows Christchurch as leader.
Precedents for success: city of Chicago (USA), city of Malmö (Sweden), city of
Washington -District of Columbia (USA), city of London.
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E20 - Support for Building Rating Schemes

The Council fully supports both the New Zealand Green Building Council and EECA in their
efforts to introduce energy/sustainability rating systems for commercial and residential
buildings respectively. The introduction and use of the Green Star rating system for
commercial buildings and the Home Energy Rating Scheme (HERS) will not only have a
significant impact in awareness levels, but will also be useful tools in assessing building
energy performance.
The Council will actively assist in the introduction and operation of these building energy
rating schemes by:
• recording the building energy rating data in CCC files and making this available in
LIM records.
• Ensuring that the council systems facilitate the use of the energy rating systems.
• Using the Green Star rating system in its Fast Track Building Consents programme
(see E19).
• Promoting the schemes and assisting the public in effectively using the rating
schemes to greatest advantage.

E21 - Rates Rebate

This initiative is to offer a rates rebate for commercial properties for economic energy use.
Energy use must have fallen by at least 25% over the previous two years and must be within
pre-set standards, for example, 100 kWh per m2 a year or other kWh standard for occupied
space. The guidelines will according to national standards/guidelines. This will only apply to
heated/air conditioned commercial buildings and the onus of proof would rest with the
building owner. The rates rebate will be calculated on a $/m2 of building area basis.
Similar programmes operate in the USA where Federal law allows for tax rebates on energy
efficient buildings.
Precedent for success: USA Energy Policy Act of 2005.

E22 - Eco/Energy Tourism

The initiative is to organise and market bus tours around Christchurch’s sustainable energy
features.
There is a wealth of international expertise in using local successes in sustainable energy to
boost tourism to a city, to the benefit of local economy. Sustainable energy is becoming a
valuable tourist attraction for some groups of visitors (both professional and private). On the
other hand, eco/energy tourism boosts the local community awareness of energy issues and
assists in the implementation of local energy policies. Fifteen European cities offer their
visitors one- or two-day bus tours around places and facilities associated with sustainable
energy projects. These tours are popular and successful; the number of cities promoting this
kind of environmental tourism is growing. As Christchurch is a member of the European
Association of energy-wise cities (Energie-Cités), marketing such tours for European tourists
would be possible through the Energie-Cités website, as well as the other usual New
Zealand tourism marketing channels.

58

This initiative will serve to enhance the reputation of Christchurch as a leader in energy
sustainability.
Precedents: Freiburg, Lausanne, Frankfurt, Hannover, Barcelona, Grenoble, Saarbrücken,
Montpellier, Utrecht, Amersfoort, London, Heidelberg, Malmö, Växjö, Northumberland.

E23 – Promote Christchurch as Sustainable Energy City

This initiative will be implemented in conjunction with E4, E22 and other related initiatives. It
will consist of mapping all places of interest with regard to sustainable energy and publishing
a guide to each of them. Actions will include:
• Printing a booklet with a map on Sustainable Energy sites and features in
Christchurch.
• Establishing a web page dedicated to Christchurch’s initiatives and achievements in
the area of Energy Sustainability.
• Sourcing advertising from businesses and energy saving organisation to ensure that
the use of the booklet is widely spread.
Benefits

1. Increased positive publicity for city.
2. Tourism potential (refer E22).
3. Promotes Christchurch as an attractive place to come and live.
4. Supports businesses and energy saving organisations in the city with eco-

tourism dollars.

Precedents: city of Delft (Netherlands), city of Malmö (Sweden).

E24 – Home Energy Pledge

This initiative is based on similar schemes used around the world by a number of
progressive municipalities. It involves a simple “energy pledge” that is signed by
householders that they will reduce energy consumption in a few easily achievable ways. As
an inducement, a prize is offered to one randomly selected participating household.
The potential for saving energy in almost all houses is significant; the type of prize varies,
but typically has a value of $2,000 - $3,000 per award.
The pledge contains a number of energy saving steps, typically these might include:
• Replacing 5 high use light bulbs with energy efficient compact fluorescent lamps.
• Draught sealing all windows and exterior doors.
• Reducing the frequency of car to work days.
• Turning off all appliances and computers every night.
• Purchasing a low fuel use vehicle.
The list may be varied considerably and needs appropriate and meaningful pledge items.
Pledge requirements can be adjusted and “tightened” over time.
Benefits:

1) Potential for considerable overall savings.
2) Creates considerable awareness.
3) Low cost way to achieve tangible results.
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Precedents for success: Randwick (Australia), San Francisco (USA),

E25 - Energy Monitoring

The initiative is to develop and maintain a database of real-time energy consumption in the
city, to allow true monitoring of energy savings and energy patterns.
Currently such real-time data is not available. ECan’s bi-annual “Regional Energy Surveys”
produce accurate data but are usually one to two years old by date of release.
The Council will work with Orion, ECan and all energy suppliers to develop such an
information system.
Benefits of Energy monitoring:
1) Provides reliable real-time data for city energy consumption and savings.
2) Provides a tool for monitoring of success of the implementation of this Strategy (see
section 10.4).
Precedent for success: city of Verona (Italy).

E26 – Seek Sites for Forestation and Encourage Tree Planting

From the point of view of mitigating the effects of global warming, the benefit of growing
trees is of major importance. Trees absorb carbon dioxide from atmosphere and therefore
mitigate against CO2 emitted through the combustion of fossil fuels. In addition, trees can be
used as a bio-mass renewable energy source (bio-mass combustion is CO2 neutral).
Two directions of forestation are proposed:
focus one - forestation as permanent forest
sink of CO2
• for CCC operations (compensation for
emissions associated with burning of
fossil fuels)
• for citizens – “plant trees as you travel
by air” (compensation for aviation CO2
emissions).

focus two - tree plantations for
commercial biomass production.

The Council will investigate suitable sites (both Council owned and private land) for tree
plantations and seek co-operation with private landowners or trusts (eg in Banks Peninsula).
Travellers leaving from the Christchurch Airport may “purchase a tree” which would then be
planted by the city to absorb CO2 emissions resulting from air travel.
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Benefits:
1) Potential for reduction in city’s CO2 emissions.
2) Enhances the eco image of Christchurch.
3) Purchase of trees by travellers reduces the cost to the community.
4) This is an opportunity to further beautify the city.
5) Spin-off benefits of forests such as use for recreation, etc.

E27 - Waste-to-Energy processes

This initiative is for the City Council to work with Terranova, a Christchurch based not-forprofit organisation that specialises in waste reduction, and other potential partners, to
investigate, develop and implement waste-to-energy processes.

The City is already using some energy derived from waste, as a result of successful projects
such as:
• Burwood landfill gas to QEII
• The Centennial Pool waste heat recovery project
• The used vegetable oil for diesel boilers project.
As these concepts have already proven themselves to be financially viable and in line with
council energy strategies, it is hoped that businesses will also implement these ideas and
reap the economic and environmental rewards.
Precedents for success: Stuttgart (Germany), Porto (Portugal), Malmö (Sweden).

10.3. Costs and benefits
10.3.1. Costs

The estimated cost for implementing each initiative on a year by year, and option by option
basis is tabulated on the following chart, in thousands of dollars (x $1,000).
The estimates:
• are based on 2006 values, with no allowance for inflation
• are liberal assessments of costs (ie on the safe side)
• include additional Council staff time
• some overlapping of initiatives may result in reduced costs.
More detailed analysis of each initiative would be required to establish accurate costing.
The initiatives are ranked in order of the number of points they scored from a multiparameter assessment of their:
•
cost
•
relative significance
•
ease of implementation
•
alignment with community outcomes
•
links to other strategies
•
ability to operate efficiently
•
affordability
•
likely public acceptance
•
impact on climate change and other environmental effects
•
social implications
•
best practice internationally.
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Option 4

Option 3

Option 2

Option 1

Initiatives Yr 1 Yr 2 Yr 3 Yr 4 Yr 5 Yr 6 Yr 7 Yr 8 Yr 9 Yr 10 Total 10
year cost
included
Business as
usual

E1
E10
E4
E7
E25
E5
E24
E2

0

100
30
25

0

0

0

100 100 100
35
40
45
25
25
25
170
155
5
55
10
200
30
10
5
5
5
80
80
60
60
440 500 250 390
Total
All initiatives of Option 2 above
E21
80
80
E14
5
5
5
E6
40
90
90
60
E23
10
30
20
10
E12
10
15
15
10
E15
10
30
30
30
E13
5
5
5
5
E22
5
10
10
10
E9
35
35
30
E20
5
15
15
15
E16
20
25
30
35
550 760 585 675
Total
All initiatives of Options 2 and 3 above
E17
15
15
15
15
E3
40
20
5
E18
50
50
E27
10
10
E11
15
30
40
10
E19
35
35
30
E8
35
35
35
E26
15
15
15
630 915 775 840

0

0

0

0

0

0

0

100
50
25

100
50
25
100

100
50
25

100
50
25
20

100
50
25

100
50
25
20

5
60
240

60
335

60
235

60
255

60
235

60
255

80

80

80

80

80

80

60
5
10
30
5
10
30
15
40
525

60
5
5
15
5
5
30
15

60
5
5

60
5
5

60
5
5

60
5
5

5
5
25
15

5
5
25
15

5
5
25
15

5
5
25
15

555

435

455

435

455

15

15

15

15

15

15

10
35
35
10
630

35
35
10
650

35
35
10
530

35
30
5
540

35
30
5
520

35
30
5
540

1000
450
250
465
70
240
20
640
3135
3135
640
15
640
100
85
145
50
70
260
140
150
5430
5430
150
65
100
20
105
310
300
90
6570
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10.3.2. Options: Costs vs Savings

We have previously (section 8.2) detailed the various scenarios that may result from energy
conservation actions taken by the community. The table and graphs we used are repeated
here:
Scenario
options

1 - Do nothing
2 - Light Action
3 - Medium Action
4 - Strong Action

Annual
energy
use
growth

Annual
change from
“do
nothing”

Increase in
City energy
use from
2007 to 2017

Result for 2017
Energy
used, TJ

+ 1.74 %
+ 1.04 %
+ 0.44 %
+ 0.04 %

Nil
- 0.7 %
- 1.3 %
- 1.7 %

+ 18.8%
+ 10.9%
+ 4.5%
+ 0.4%

50,841
47,448
44,881
42,956

Millions of
tonnes of
CO2

3.87
3.50
3.25
3.04

Christchurch Energy Use: Options for 2007-17
60,000

Option 1

50,000

Option 2

TJ of energy used

Option 3
40,000

Option 4

30,000

20,000

10,000

0
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1998

2002
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2014

2018

The estimated reduction in energy used is tabulated in the “Savings/Costs” table below.
There are costs and benefits to each option – we calculate that the greatest benefits will be
received from the greatest effort – ie option 4. The 27 action plan initiatives are grouped into
four options where Option 1 is to take no action or “business-as-usual”.

Option
1 - Do Nothing
2 - Light Action
3 - Medium Action
4 - Strong Action

Estimated total saving accrued
over 10-year period
Energy
Reduction in
saved
CO2 emissions,
tonnes
0
0
16,965 TJ
1.85 Million
29,800 TJ
3.10 Million
39,425 TJ
4.15 Million

Estimated
10-year
accrued cost
to CCC

Energy cost
savings
accrued over
10 years

0
$3.135M
$5.43 M
$6.57 M

0
$0.64 Billion
$1.12 Billion
$1.48 Billion

Note: Option 3 includes initiatives of Option 2, and Option 4 includes initiatives of Option 3.
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The figures above are based on an average energy price of 13.5 cents per kilowatt-hour
(including of GST) and taken as constant throughout the ten-year period. This is the average
cost for all fuels in 2006.
Carbon emission estimates are based both on a reduction in energy use and a change to
more renewable energy sources. These emission figures will no doubt reduce even further
as community involvement increases and education levels in this area improve.
The direct and indirect effects of various initiatives will be quite different. It is fair to assume
that an overall effect of the implementation of a group of initiatives or all 27 initiatives will be
greater than a simple sum of effects of the individual initiatives. The initiatives taken together
will create a significant behavioural shift of the citizens of Christchurch and a subsequent
substantial move towards a more sustainable energy use. It is important therefore not to
evaluate or judge individual initiatives, but rather to consider them as a whole, with additions
occurring as the needs of the community and the involvement in the project evolves.

10.3.3. Are we interested in payback?
The purpose of implementing the Sustainable Energy Strategy is not necessarily
financially motivated. It is to create a healthier environment, a more secure and
affordable energy regime, warmer and healthier living conditions, for the good of all
the citizens of Christchurch.
Having a favourable payback on a capital investment is, however, an added bonus that
serves to make the implementation of such a strategy very compelling.
From the above chart it can be seen that there is a cost payback for Option 4 of over 200:1.
In other words for a ten year investment of $6.57M there will be a minimum saving of over
200 times this amount. This saving will flow through the community in many different ways
including lower transport, heating and health care costs.
This Strategy has no losers, and is a win-win strategy where everyone benefits whilst
at the same time having a positive financial return.

10.3.4. Attempt for a sensitivity analysis

Could we (the Christchurch community) really achieve such a massive saving for a relatively
modest investment, or have we got it completely wrong?
Suppose that we do have numbers seriously wrong in option 4, and that, instead of reducing
fuel use by 1.7% per year, we actually only achieve a third of what we are now confidently
predicting. If that were the case, instead of reducing the energy used by 18.4% as
estimated, it would actually only reduce by around 6.1%. This, however, would still be a
saving of over $0.49 billion.
Suppose, in addition to getting the savings wrong, we also got the costs completely wrong
as well and they are higher than our estimated $6.57M. Suppose it actually ended up
costing twice our estimate (unlikely since our estimate is already very liberal). That would
mean a cost to the Council of $13.1M. Although it seems unlikely that we could be out by an
overall factor of 6, lets assume for the moment that this is indeed the absolute worst case.
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Under this absolute worst case scenario the payback ratio would be still be over 37:1.
Clearly then, the payback will be still excellent.
Note that the fuel cost saving is based on 13.5 cents per kilowatt-hour (average cost for all
fuels in 2006) throughout the 10-year period but it is likely that fuel costs will rise faster than
other costs. This will clearly make the fuel cost savings in real terms greater than estimated
and consequently the payback even greater.
The conclusion is that whatever happens in the world, whatever the veracity of our
predicted costs and savings, and whatever fuel prices may be in the future, that the
payback, or ratio of costs to savings should be very favourable indeed, as long as we
take action.

10.4. Monitoring of success

It is essential that the progress of the action plan is monitored and communicated with the
community. It is proposed that the following monitoring is implemented:
1) Annually – a report on each initiative, stating progress to date, success and effect to date,
any unforeseen outcomes, and any modifications to the initiative found to be necessary from
that point on. Wherever possible, quantification of progress shall be given as a measure of
success achieved to date.
2) Bi-annually - a more in depth reporting shall take place. This will monitor each strategic
initiative for all costs to date, progress to date, evaluate quantifiable results and efficiency,
value for money. Where necessary, initiatives are to be modified to achieve greater effect.
New initiatives and ideas may be added to the action plan as they emerge.
The target values set in the Strategy are to be compared with the current energy use figures
using the latest annual statistics.
3) At the end of year 5 and year 10 - a comprehensive review will be undertaken on the
overall Strategy and the targets assessed. Progress, success, outcomes, measurable
results, value for money, and general comments will all be reported..
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11. Summary
Key points of this Sustainable Energy Strategy for Christchurch are as follows:
•

A worldwide escalation of energy use is leading to unprecedented
problems including global warming, unsustainable use of fuels, future fuel
shortages, health and social issues, fuel poverty.

•

Christchurch has or will have similar problems that need to be addressed.

•

Energy use in Christchurch is presently increasing by close to 2% a year.

•

It is not too late to take effective action.

•

Citizens of Christchurch can make a change; technology, infrastructure,
skills and knowledge exist to make it happen.

•

Christchurch can not simply rely on central government or other agencies
to have strategies that are suited and dedicated to the needs of the City.
Only a combination of central and local strategic planning will result in
successful programmes and action plans with attainable and attained
targets.

•

Christchurch City Council has an established record of significant
achievement in energy efficiency and using renewable energy and is a
leader in this field. It is ideally placed to provide and implement an
appropriate Strategy.

•

This 10-year Strategy has no mandatory components; the 27 initiatives
are designed to encourage, persuade and lead the citizens of
Christchurch to take action to reduce energy use, and use more
renewable energy. In acting we will move towards a vision for the City of
warm dwellings, healthy citizens, reduced CO2 emissions, increased
security of supply, and a prosperous community.

•

The action plan initiatives are divided into 3 groups with an estimated
annual and 10-year energy reduction scenarios for each option group.

•

The most comprehensive option (Option 4) estimates that energy
demands could be offset to close to “flat line” growth, compared to the
projected “business as usual” growth over the next 10 years of 1.74% a
year. This would mean that using all of the initiatives in Option 4 will
reduce our annual energy use in 2017 to almost 2006 levels.
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•

Option 4 (if implemented) is estimated to reduce our 2017 annual energy
use from 50,841 TJ to 42,956 TJ, with a corresponding drop in CO2
emission from 3.87 million tonnes to 3.04 million tonnes. Over the 10year period (2007-2017) it is estimated that option 4 will cumulatively save
39,425 TJ of energy and 4.15 million tonnes of CO2.

•

In today’s cost terms this means a cumulative energy cost saving of nearly
$1.5 billion compared to the Council outlay of $6.57 million, or a payback
of over 200:1.

•

The primary purpose of the Strategy, however, is not financial. It’s about
achieving our sustainable energy vision and reaching our goals. However,
as a consequence of reducing energy consumption, there will be a
reduction in energy spending over the 10 years. Even in today’s terms, the
total saving accrued over 10 years will amount to over $4,000 for each
and every citizen, for a Council investment of around $1.70 per person
per year.

•

Implementing the Strategy will have a number of additional benefits for the
City over and above the primary purpose of achieving a Sustainable
Energy regime and moving closer to our vision for the City. These “spin
offs” include national and international recognition of Christchurch as a
leader in energy efficiency, which would encourage investment and
economic growth, promote eco-tourism, and result in an even more
attractive city.

The type of society we will live in tomorrow will be strongly influenced
by the energy strategies we adopt today. The people of Christchurch
have an obligation to themselves, to future generations, and to the world
at large, to take action now to build our sustainable energy future.
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Appendix 2

Glossary of terms
Aviation Fuel

Avgas, Jet-A1, Jet-4, light and premium kerosene

Biogas

Energy produced from the anaerobic digestion of sewage
and industrial waste, including landfill gas and sewage

EECA

Energy Efficiency and Conservation Authority – a New
Zealand Government organisation, whose role is to support
energy efficiency, conservation and renewable energy
sources.

Energy Efficiency

The ratio of total useful output to energy input.

Fossil Fuels

Coal, natural gas, LPG, crude oil and fuels derived from
crude oil (including petrol and diesel).

Fuel Poverty

Any dwelling where to satisfactorily heat the house costs
more than 10% of the gross household income.

Greenhouse Gases

Atmospheric gases that cause an increase the Earth’s
temperature. They include Carbon Dioxide (CO2), Carbon
Monoxide, Methane, and Nitrous Oxide.

GWh

Gigawatt-hours. 1 GWh = 1,000,000 kWh (kilowatt-hours).

HERS

Home Energy Rating Scheme – a system to rate the energy
performance of houses.

LPG

Liquefied Petroleum Gas, consists of propane (60%) and
butane (40%).

Oil

Includes crude oil, condensate, and oil products.

Renewable energy

A form of energy that can be produced indefinitely without
depletion of its source.

PJ

Petajoules. The Joule is the international unit of energy.
1 PJ = 1015 Joules = 277,778,000 kilowatt-hours.

TJ

Terajoules. 1 TJ = 1012 Joules = 277,778 kilowatt-hours.
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Appendix 3
Energy Use in Christchurch3:
Past, Present and Estimated Future (“business-as-usual” scenario)
1986

1996

2017

Percent

10,150 10,512
1,990
2,320
1,196
1,150
26,613 27,324
1,530
1,420
23
27
32

24.5%
5.4%
2.7%
63.9%
3.3%
0.1%
0.1%

12,385
3,940
940
32,386
950
60
180

24.5%
7.7%
1.8%
63.7%
1.9%
0.1%
0.3%

2006

Electricity
LPG
Wood
Oil
Coal
Solar
Bio-fuels5

6,800
568
814
15,608
2,072

Total

25,862

36,838 41,502 42,785

100%

50,841

100%

Vehicle
Rail
Marine
Aviation
Industrial/Commercial
Domestic

8,988
286
2,130
2,768
6,449
5,241

12,177
454
4,870
5,404
8,269
5,649

13,725 14,287
496
450
3,088
3,100
6,550
6,947
11,209 11,499
6,411
6,497

33.4%
1.1%
7.2%
16.2%
26.9%
15.2%

16,930
540
2,980
9,336
13,955
7,100

33.3%
1.1%
5.9%
18.3%
27.4%
14.0%

Total

25,862

36,838 41,502 42,785

100%

50,841

100%

2

8,700
1,353
1,083
23,652
2,035
15

Percent6

2004

Renewable
Non-Renewable

5,710
13,072
20,152 23,766

8,527
8,778
32,975 34,007

20.5%
79.5%

9,857
40,744

19.9%
80.1%

Total

25,862 36,838

41,502 42,785

100%

50,841

100%

Notes:
1. Figures are based on data from ECan Regional Energy Survey 2004.
2. Based on Christchurch electricity deriving from 72% renewable sources and 28% non-renewable.
3. Christchurch area includes Banks Peninsula.
4. All figures in Terajoules (TJ).
5. Bio-fuels include biogas and bio-diesel, but exclude wood pellets (which are included in “wood”).
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Appendix 4
Average Fuel Costs (2006)
Fuel

Cost
cents/kWh

Cost per
TJ

2006
energy use

2006
energy cost

Electricity
LPG
Wood
Oil
Coal

15
12.5
7
13.67
5

$41,666
$34,722
$19,444
$37,985
$13,889

10,512 TJ
2,320 TJ
1,150 TJ
27,324 TJ
1,420 TJ

$438M
$81M
$22M
$1,038M
$20M

Total

13.5

$37,422

42,726 TJ

$1,599M

Notes:
1) All costs include GST.
2) Costs are averaged and are approximate costs as at August 2006.
3) Costs include all associated charges (eg hire of LPG bottles etc).
4) Solar and bio-fuels are not included in the above table.
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