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Ministerial Foreword

The Australian Government is taking strong and decisive action to address climate
change. In the period since the Fifth National Communication on Climate Change was
submitted, the Government has successfully implemented the Clean Energy Future Plan;
a comprehensive suite of climate change measures. This includes implementing an
emissions trading scheme, promoting innovation and investment in renewable energy,
encouraging energy efficiency, and creating opportunities in the land sector.

Australia’s Sixth National Communication on Climate Change summarises the progress
we have made as a nation to meet our obligations under the United Nations Framework
Convention on Climate Change and the Kyoto Protocol.

The Australian Government has committed to responsible targets to reduce carbon
pollution and to play our part in the global effort to avoid dangerous climate change. The
Government has committed to reduce carbon pollution by 5 per cent from 2000 levels by
2020 irrespective of what other countries do, and by up to 15 or 25 per cent depending
on the scale of global action. Looking out to 2050, the Government has committed to cut
carbon pollution by 80 per cent below 2000 levels.

The Clean Energy Future Plan will ensure Australia meets these commitments.
Australia’s emissions trading scheme puts a price on carbon pollution released into the
atmosphere and imposes limits on emissions. The scheme, which has been operational
since 1 July 2012, creates a financial incentive for Australian businesses to move to low
carbon systems, equipment and processes. It will transform our economy

Other significant new climate change measures include multi-billion dollar investments in
renewable energy research and development, efforts to ensure Australia’s long-term
energy supply, and a range of biodiversity and land-based measures to help protect
Australia’s ecosystems and help build resilience to climate change. Further, Australia is
actively engaging with our international partners and neighbours to build climate change
capacity in developing countries.

Australia is proud of the policies that have been implemented since our Fifth National
Communication, and remains committed to working constructively internationally to
respond to the global challenge of climate change.

The Hon Mark Butler MP
Minister for Climate Change
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Australia’s Sixth National Communication on Climate Change updates Australia’s
progress in addressing climate change. As an Annex | signatory to the United Nations
Framework Convention on Climate Change (UNFCCC) Australia is required to submit a
national communication every four years.

National communications are designed to provide a consistent, comparable, accurate
and complete account of action being taken by Parties to the Convention to address
climate change.

Australia’s Sixth National Communication on Climate Change showcases Australia’s
comprehensive response to the challenge of climate change and reflects the
considerable progress made since the submission of its Fifth National Communication in
2010.

Key developments since then are listed in the box below.

Key Achievements Since Australia's Fifth National Communication On Climate
Change

Commitment to ambitious emissions reduction targets, including the adoption
of an 80 per cent reduction in emissions on 2000 levels by 2050;
Development of a comprehensive Clean Energy Future Plan to address the
challenge of climate change;

Introduction of an economy-wide carbon price in 2012;

Passage of legislation to establish the Clean Energy Regulator, Climate
Change Authority and Clean Energy Finance Corporation;

Creation of an independent Climate Commission staffed by scientists,
economists and public policy specialists to provide accessible information on
climate change to the general public;

Development of a Plan for Implementing Climate Change Science and a
National Climate Projections Program to further Australia’s climate change
science research and observation efforts;

Increased understanding of the impacts of climate change on Australian
ecosystems and our coastline; and

Continued and enhanced investment in adaptation, mitigation, capacity
building and technology cooperation throughout the Asia— Pacific region.

The report addresses the recommendations of the 2012 UNFCCC Report of the In-Depth
Review of the Fifth National Communication of Australia through more detailed
presentation of significant policies and measures; clearer information on the monitoring
systems and institutional arrangements in place to support and deliver climate change
policy, research and evaluation; and improvements in the quality and transparency of
reporting on financial resourcing and technology cooperation actions.

Since the Fifth National Communication on Climate Change, the Australian Government
has implemented the comprehensive Clean Energy Future Plan, informed by extensive
research and analysis on the most efficient and effective options to address climate

Executive Summary
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change with input from science, industry, non-government organisations and the
Australian public.

Australia’s climate change strategy rests on three key pillars:

reducing Australia’s emissions
adapting to unavoidable climate change
helping to shape a global solution.

A comprehensive suite of mitigation, adaptation, capacity building and engagement
measures operationalise this strategy to position Australia as a constructive actor in
global efforts to tackle climate change.

Australia’s Sixth National Communication provides:

a detailed description of Australia’s national circumstances as context for Australia’s
emissions profile and overarching responses to climate change (Chapter 2);

the most recent inventory of greenhouse gas emissions and the methodologies used
to calculate these emissions (Chapter 3);

details of progress on climate change policies and measures since Australia’s Fifth
National Communication (Chapter 4);

detailed sectoral projections for Australia’s greenhouse gas emissions (Chapter 5);
evidence of Australia’s vulnerability to climate change impacts and adaptation
measures to address those impacts (Chapter 6);

Australia’s international efforts to assist developing countries through financial and
capacity building support to address their specific climate change challenges and
information on international technology cooperation (Chapter 7);

details of progress by Australian research programs and institutions in climate
research, systematic observation, and adaptation and mitigation technologies
(Chapter 8);

An overview of efforts to increase knowledge of climate change issues through public
awareness-raising education and training activities (Chapter 9).

As one of the hottest and driest continents on Earth, Australia will be adversely affected
by climate change. Unmitigated climate change poses a significant threat to Australia’s
economic security, natural heritage and way of life. Responsibility for addressing climate
change in Australia is shared between three levels of government—the Australian
Government, the governments of the six states and two territories and around 700 local
government authorities. The Department of Innovation, Industry, Climate Change,
Science Research and Tertiary Education is the lead agency in the Australian
Government’s response to climate change.

Australia has a relatively small population of 23.1 million people and contributes
approximately one and a half per cent to total global greenhouse emissions. However,
Australia’s per capita greenhouse gas emissions are the highest of any OECD country

Executive Summary



and are among the highest in the world. This is due in part to the dominance of resource-
based industries in the economy and a reliance on low-cost fossil fuels for electricity
generation. Australia is an open, export-led economy. The availability of low-cost coal, in
particular, has led to a dominance of coal-fired electricity generation and energy-
intensive industries. These industries make a significant contribution to economic growth,
employment and regional development in Australia.

Australia has one of the most naturally variable climates in the world (see Figure 1.1).
With climate change, this variability will become more extreme in the future. Australia’s
geography, coastal population concentrations and biodiversity render it particularly
vulnerable to small variations in climate. Many of Australia’s key industry sectors such as
agriculture and tourism are also vulnerable to high variability in temperature and rainfall
patterns. If global greenhouse gas emissions continue to rise unchecked, Australia will
experience further declines in agricultural production, as well as rising costs.
Ecosystems, the economy and Australian society are likely to be strongly affected by
climate change. The analysis presented by the 2008 Garnaut Climate Change Review,
and its subsequent update in 2011, builds an unequivocal case for responding to climate
change with mitigation action.
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Summary of Australia’s three-pillar Climate Change Strategy
The Australian Government'’s climate change policy agenda rests on three pillars:

Reducing Australia’s greenhouse gas emissions;
Adapting to the climate change we cannot avoid; and
Helping to shape a global climate change solution.

The Government has developed a comprehensive climate change strategy through
the Clean Energy Future Plan to cut carbon pollution. The centrepiece of the plan is
an emissions trading scheme that is creating economic incentives for businesses to
reduce their pollution in the cheapest possible way. The emissions trading scheme
started with a fixed carbon price on 1 July 2012 and is complemented by significant
policies and investment to drive the uptake of clean energy and energy efficiency,
and deliver action on the land.

Working together these policies are catalysing a transformation of the economy
towards a clean energy future. Chapter 4 details Australia mitigation policies and
measures.

The Government has developed a comprehensive adaptation policy to prepare
Australia to manage the social, economic and environmental risks of climate change,
and is building capacity to adapt to the unavoidable impacts of climate change
through a range of research initiatives, research facilities, and risk assessments.

In 2012 the Australian Government released a position paper, Adapting to Climate
Change in Australia, which sets out the vision for adapting to the impacts of climate
change and proposes practical steps to realise that vision. The paper outlines the
Government's role in adaptation, which includes building community resilience and
establishing the right conditions for people to adapt; taking climate change into
account in the management of Commonwealth assets and programs; providing
sound scientific information; and leading national reform.

Additionally, the Government is supporting a broad range of climate change science
research activities through the Australian Climate Change Science Program that will
facilitate a better understanding of global and regional climate change and its
potential impact on Australia's natural and managed systems. Chapters 6 details the
impacts of climate change and the Government’s comprehensive adaptation policy
response.

Climate change is a global problem that requires a global solution. All countries have
an interest in preventing rising temperatures and taking action to manage risks and
impacts. Australia is making a direct contribution to global efforts to tackle climate
change, through the UNFCCC, for a legally-binding global climate outcome that is
effective, fair and efficient.
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Australia uses opportunities to complement and advance the UNFCCC negotiations
that arise through participation in the Major Economies Forum on Energy and
Climate, the Group of Twenty, the Pacific Islands Forum, the Asia-Pacific Economic
Cooperation forum and the East Asia Summit. Australia also pursues its climate
change goals through active bilateral engagement with strategic partners such as
China, the European Union, India, Indonesia, Japan, New Zealand, North America
and the Republic of Korea.

Chapter 7 details Australia’s financial and capacity building support to assist
developing countries address their specific climate change challenges, and
information on international technology cooperation.

As a Party to the UNFCCC and the Kyoto Protocol, Australia has an obligation to
prepare, publish and update greenhouse gas inventories on an annual basis. Since the
Fifth National Communication, Australia has developed a range of measures to improve
the national greenhouse gas inventory system and produce more accurate and
comprehensive emissions estimates.

These measures, described in Chapter 3, include the adoption of new data and methods
and strengthening of planning and quality control systems.

Australia’s most recent inventory covers the year 2011 and is being submitted to the
UNFCCC in 2013. The inventory results for the period between 1990 and 2011 are
summarised below and illustrated in Figure 1.2.

In 2011, Australia’s total greenhouse gas emissions— excluding the land-use, land-use
change and forestry (LULUCF) sector—were 552.3 million tonnes (Mt) carbon dioxide
equivalent (CO2-e). Energy-related emissions (stationary energy, transport and fugitive
emissions from fuels) dominate Australia’s emissions profile; contributing 76.4 per cent of
total emissions in 2011. Emissions associated with the agriculture sector are also a
significant component (15.2 per cent) of the inventory. The emissions from the industrial
processes and waste sectors are relatively minor.

According to the accounting provisions of the UNFCCC, Australia’s total greenhouse gas
emissions (excluding the LULUCF sector) increased by 32 per cent between 1990 and
2011. When the LULUCF sector emissions and removals are included, Australia’s net
greenhouse gas emissions in 2011 decreased by 2 per cent compared with 1990 levels.

Sectors with increasing emissions over the period 1990 to 2011 included stationary
energy (up 50.5 per cent), transport (up 41.2 per cent), fugitive emissions from fuels (up
27.4 per cent) and industrial processes (up 35.0 per cent). Sectors with decreasing
emissions over the period included waste (down 26.5 per cent), agriculture (down 2.7 per
cent) and LULUCF (down 138.0 per cent).

Executive Summary
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Figure 1.2 Greenhouse gas inventory for Australia for the period 1990 to 2011

1.3 Policies and measures

Since the Fifth National Communication on Climate Change, Australia has developed
and implemented an economy-wide carbon price and refined its suite of complementary
measures to meet current and future commitments to reduce its greenhouse gas
emissions.

Australia has committed to reducing its greenhouse gas emissions by between 5 and 15
or 25 per cent below 2000 levels by 2020. The 5 per cent target is unconditional, while
the 15 per cent and 25 per cent targets are conditional on the extent of international
action. Australia has also committed to a long-term target to cut pollution by 80 per cent
below 2000 levels by 2050.

Chapter 4 describes the major policies and measures developed and implemented by all
levels of government to meet Australia’s emission reduction targets. It also outlines the
political context and policy processes that underpin Australia’s climate change policy
framework.
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In July 2011, the Government announced a comprehensive Clean Energy Future Plan to
drive innovation, reduce carbon pollution and restructure the economy. The core
component of the plan is the introduction of a cap-and-trade emissions trading scheme to
reduce carbon pollution cheaply and effectively, and incentivise investment in clean
energy sources such as solar, wind and gas. The emissions trading scheme is one of
the most comprehensive in the world, covering over 60 per cent of Australia’s total
emissions.

Australia’s carbon price commenced on 1 July 2012. Since that date, around 370 of
Australia’s largest emitters are required to pay a price for each tonne of carbon pollution
they put into the atmosphere. Implementation of the emissions trading scheme will occur
in two phases, commencing with a fixed price period before moving to a cap-and trade
scheme where the carbon price is determined by the market. The fixed price period is
currently legislated to run for three years. On 16 July 2013 the Government announced it
would bring forward the start of the flexible cap-and-trade emissions trading scheme to 1
July 2014, one year earlier than anticipated.

The scheme has been designed to link to other international emissions trading schemes,
on the basis that an effective global carbon market is central to the development of
sound international solutions to climate change and will foster least-cost global
abatement. Australia and the European Union have agreed to link their respective
schemes over the coming years and action is underway to operationalise this agreement.

Measures announced in the Clean Energy Future Plan to complement the emissions
trading scheme include:

« Funding for the research, development and commercialisation of clean energy and
low emissions technologies through the establishment of the $10 billion Clean Energy
Finance Corporation and $3 billion Australian Renewable Energy Agency;

e Measures to help Australian businesses and households transition to a clean energy
future, including the $9.2 billion Jobs and Competitiveness Program;

e Opportunities for Australian homes and workplaces to make energy efficiency
improvements;

o Measures to help protect Australia’s ecosystems, including the establishment of a
Biodiversity Fund; and

« Support for climate change action on the land, and to build land sector resilience to
the impacts of climate change.

The new measures in the Clean Energy Future Plan were designed to operate with a
range of successful existing policies such as the Renewable Energy Target and targeted
appliance, equipment, building and industrial energy efficiency programs.

Chapter 5 presents sectoral projections for Australia’s greenhouse gas emissions that
were prepared in 2012. Baseline greenhouse gas emissions projections show the
projected effect of emissions reduction policies and measures on Australia’s emissions.

Executive Summary



The projections are provided for each National Greenhouse Gas Inventory sector,
focusing on the Kyoto first commitment period and 2020.

Projections are made in accordance with the UNFCCC and the Kyoto Protocol
requirements. The Australian Government Department of Industry, Innovation, Climate
Change, Science, Research and Tertiary Education has an ongoing program to update
and improve sectoral projections.

Updated sectoral projections together with the impact of mitigation policies and measures
show that Australia remains on track to meet its Kyoto Protocol target of limiting
emissions to 108 per cent of 1990 levels without the use of flexibility mechanisms or
imported emissions permits. Australia’s emissions (on a Kyoto Protocol accounting basis)
are projected to reach an average of 575 Mt CO,-e per year over the first commitment
period (2008-12), which is 105 per cent of 1990 levels. Projections made using UNFCCC
accounting rules are also detailed in Chapter 5.

Figure 1.3 shows historical and projected emissions from 1990 to 2020 and comparisons
with Australia’s target range of 5, 15 and 25% below 2000 levels. This provides a
measure of the amount of additional abatement or avoided emissions that are required to
achieve Australia’s 2020 target range given the policies and measures that are already in
place.

Historical and projected emissions, 1990 to 2020 (Mt CO,-e) and comparisons with Australia’s
emissions reduction targets of 5, 15 and 25 per cent below 2000 levels

The emissions trading scheme and Carbon Farming Initiative (CFI) will limit growth in
Australia’s domestic emissions over the period to 2020. With the introduction of the
emissions trading scheme and CFI, Australia’s national emissions in 2020 (including the
purchase of international permits) are projected to decline to 537 Mt CO»-e under the
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minus 5 per cent target, 481 Mt CO,-e under a minus 15 per cent target, and 424 Mt
CO,-e under a minus 25 per cent target. Without the emissions trading scheme and CFl,
emissions are projected to continue to increase. In 2020, emissions are projected to be
693 Mt CO,-e on a Kyoto Protocol accounting basis, equivalent to 122 per cent of 2000
levels, in the absence of these policies.

Emissions projections are updated every year and the 2013 projections will be able to
take into account a range of changes in the economy and electricity markets. For
instance, data from the Australian Energy Market Operator indicates that for the National
Electricity Market in 2012-13, electricity demand was down 2.5 per cent, emissions were
down 7 per cent and renewable energy output was up 25 per cent compared to the same
period in 2011-12. In July 2013, the government published How Australia's Carbon Price
is Working - One Year On setting out some of the recent analysis and information on the
implementation of the Clean Energy Future Plan.

Australia is already experiencing the effects of climate change and will face more
substantial impacts in the future. Higher temperatures, more frequent and severe
weather events, and a further decrease in rainfall and water availability are predicted to
threaten major declines in agricultural production, and cause damage to natural land and
marine ecosystems and coastal infrastructure.

Developing a comprehensive understanding of the impacts of climate change on
Australia is essential to assessing the exposure, risks and opportunities arising from
climate change and the development of evidence-based policy responses.

Since Australia’s Fifth National Communication, governments at all levels have
undertaken a range of activities to develop an adaptation response to climate change
through increasing knowledge of climate change risks and vulnerabilities and developing
policies and programs to address these risks. These activities are outlined in detail in
Chapter 6.

In 2010, the Australian Government released the position paper Adapting to Climate
Change in Australia, which sets out the Government's vision for adapting to the impacts
of climate change and proposes practical steps to realise that vision. The position paper
identifies six national priority areas for action: water, coasts, infrastructure, natural
ecosystems, natural disaster management, and agriculture.

Australian governments have funded research on a range of strategic national
vulnerability assessments of climate change risks to Australia’s coasts, biodiversity,
iconic ecosystems, primary industries and national infrastructure. The Government is
continuing to support adaptation research across a range of areas including urban
coastal vulnerability, national reserves, health impacts and primary industries.
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Australia’s approach to climate change financing and technology cooperation recognises
that early mitigation and adaptation actions will reduce global costs and the costs to
individual countries. Australia also recognises that targeting support to build capacity in
developing countries will enhance their ability to implement domestic policies and
measures, and increase access to international finance to support their efforts, including
through the carbon market.

Australia’s priorities for climate change finance and technology cooperation include:

e supporting adaptation in the most vulnerable countries, particularly countries in the
Asia—Pacific region;

« creating enabling environments for private sector investment;

e addressing market failures; and

« facilitating the transformation of economies in areas where market-based approaches
do not reach, such as through research, development and demonstration of low-
emissions technologies.

The Government has adopted the UNFCCC’s common tabular format for the Sixth
National Communication to ensure transparency and consistency in reporting financial
data.

Many of Australia’s adaptation, mitigation, capacity building and technology cooperation
programs are administered through bilateral partnerships. However, a large proportion of
Australia’s climate change financing and technology cooperation is distributed through
multilateral organisations such as the Global Environment Facility and the Green Climate
Fund.

Key bilateral and multilateral activities include support for efforts to reduce emissions
deforestation and forest degradation in developing countries, and support for the
development and deployment of industrial-scale carbon capture and storage technology,
in Australia and abroad.

Australia participates in high-level meetings on climate change that complement and help
progress the UNFCCC agenda, including the Group of Twenty and the Major Economies
Forum on Clean Energy and Climate.

Australia has provided a total of approximately $490 million of new and additional
financial resources for climate change programs in developing countries since the Fifth
National Communication. This is an increase of more than 70 per cent on the average
annual expenditure over the previous reporting period.

Recent developments in Australia’s approach to financial resources and technology
cooperation have included:
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« Arange of adaptation assistance to the Pacific, Southeast Asia, South Asia, Asia,
Africa and the Caribbean through the $328.2 million International Climate Change
Adaptation initiative;

e Investment of $273 million in the International Forest Carbon Initiative- Australia’s key
contribution to global action on REDD+;

e Provision of $12.5 million and technical assistance to the World bank Partnership for
Market Readiness; and

« Participation in a range of multilateral and bilateral technology cooperation fora.

Australia has the most comprehensive research and monitoring activities related to
climate change in the southern hemisphere. This research is focused on four main
areas: process studies, climate models, emissions reduction technologies and systematic
observation.

Chapter 8 outlines how Australian climate change scientists continue to play an active
role in research on climate and climate change through participation in international
scientific committees and ongoing contributions to global climate change research.

Research by Australian institutions and scientists has contributed significantly to the
climate change assessments of the Intergovernmental Panel on Climate Change
including the soon to be released Fifth Assessment Report. Australia is also a member of
key international climate change research and information exchange programs and
organisations and participates in a range of international research networks.

Key developments in research and systematic observation since the Fifth National
Communication include:

« The adoption of A Plan for Implementing Climate Change Science in Australia by the
Australian Government in 2012;

o The development of a National Climate Projections Program to facilitate collaboration
to inform decision making and build national capacity to manage climate change
risks;

« $15 million in funding for research to produce regional climate change information to
support natural resource management planning;

o Forty six Australian scientists contributing to the Intergovernmental Panel on Climate
Change reports, including the Fifth Assessment Report.

Information and education are fundamental to building broad support for climate change
policies. The Government recognises that a diverse range of information and education
approaches are required to reach the broad range of audiences interested in, or affected
by, climate change and climate change policies. These are described in Chapter 9.
Information and education approaches are tailored to cater for and reach all relevant
audiences.
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Australian governments at all levels have developed public awareness and education
programs to communicate the need to change behaviours that contribute to climate
change through stakeholder engagement, education, training and professional
development.

Information networks provided by schools, universities, vocational training and public
information portals such as the internet and television have been harnessed to increase
awareness and understanding of government policies on climate change, energy
efficiency and other mitigation activities. A range of non-government organisations also
promote public awareness and understanding of climate change through research,
lobbying, education, training and media activities.

The Government and state and territory governments are working to identify skill needs,
reform training products, and deliver training to upskill and reskill the workforce. These
measures will build the capacity of the workforce to respond to climate change and
transition to a low-carbon economy.

Australia shares its experiences and knowledge in implementing climate change policies
to assist other countries, in particular developing countries, to measure and manage their
emissions, reduce emissions from key sectors and adapt to the unavoidable impacts of
climate change.

Key developments in education, training and public awareness since the Fifth National
Communication on Climate Change include:

o Extensive community engagement by the Government (including a public awareness
campaign) to explain its Clean Energy Future plan.

o Establishment of a Climate Commission to provide Australians with an independent
and reliable source of information about climate change science, economics and
international action.

e The Australian Government commissioning eminent economist Professor Ross
Garnaut to update key areas of his landmark 2008 Garnaut Climate Change Review

e Introduction of a range of educational and vocational measures by governments at all
levels to ensure that Australia’s current and future workforce will be equipped with the
ingenuity, skills and knowledge to respond to climate change and to facilitate the
transition to a low-carbon economy

e Implementation of a range of international measures to assist developing countries
address climate change.
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Key Developments

The United Nations Framework Convention on Climate Change recognises that all
parties have a common but differentiated responsibility to address climate change.
The Convention further recognises that each party is unique and therefore its climate
change strategy must be tailored to suit its particular circumstances.

Australia is one of the world’s top twenty emitters on an absolute basis and has the
highest per capita emissions of the developed economies. Australia’s relatively high
greenhouse gas emissions per person can be attributed to factors such as the
prevalence of low-cost coal in electricity generation, historical emissions from land
clearing, population growth, and the production of resource and agricultural products
for export. Australia’s population and industry also depend heavily on long-haul
transport due to the widely dispersed nature of Australian settlements, the location of
natural resources, and the distance from overseas markets.

Australia’s per capita emissions have been declining for the past twenty years. For
the year to December 2012, Australia’s per capita emissions were 25 tonnes of
carbon dioxide equivalent (CO,-e) per person (including land use, land-use change
and forestry). This represents a 24.0 per cent decline from 1989-90 levels despite a
population increase of 35 per cent over this period. These declines have resulted from
specific emissions management actions across sectors, a large decline in land use
change emissions over the period, and structural changes in the economy.

Australia is a vast continent; its diverse ecosystems include extreme desert, tropical
rainforests, sensitive alpine regions, and extensive coastal and marine zones.
Australia is classified as one of only seventeen mega-diverse countries in the world,
and is home to more than one million native species, many of which are found
nowhere else. Climate variability has been the backdrop to Australian history, helping
to shape Australia’s pattern of human settlement, agriculture and infrastructure
development. Australia’s size, environmental diversity and predisposition to climate
variability pose significant challenges to managing the impacts of climate change.
These important contextual factors require climate change policy responses that are
both comprehensive in scope but tailored to highly localised circumstances.

The Australian Government has taken these national circumstances into account in
formulating its climate change strategy. This chapter describes those circumstances,
outlining the opportunities and constraints that Australia faces in engaging in action
on climate change. This includes: government structure; demography; economic
performance; energy and waste profiles; industry, settlement, and transport
characteristics; and climate and landscape features. These national circumstances
provide the foundation upon which Australia’s tailored climate change response can
be understood.
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Mainland Australia is the world’s largest island and smallest continent, with a land area of
7.7 million square kilometres. It spans approximately 3700 kilometres from north to south
and 4000 kilometres from east to west. In area, Australia is the sixth largest country in
the world after Russia, Canada, China, the United States and Brazil. Its ocean territory,
which is the third largest in the world, spans three oceans and covers almost 14 million
square kilometres.

Australia’s population of 23 million people is small relative to its physical size and is
concentrated along the east and west coastal regions. More than 80 per cent of
Australians live within 100 kilometres of the coastline, with around two per cent in remote
or very remote inland areas. The population is not only coastal but highly urbanised,
primarily in the state and territory capitals of Sydney, Melbourne, Brisbane, Perth,
Darwin, Hobart, Adelaide and Canberra. In 2012 more than 15 million people lived in
Australia’s major cities.

Over the past ten years, Australia’s population has increased by 16 per cent

or 3.1 million people. All states and territories experienced population growth over the
12 months to 30 September 2012. This growth is due to natural increase and net
overseas migration: 27 per cent of Australia’s population was born overseas.

Australia’s population is projected to continue to grow strongly out to 2020 and an
underlying ageing trend has been evident in recent decades. Population growth is a
strong driver of emissions growth, and is an important consideration for the Australian
Government when projecting future emissions trajectories.

Australia has a federal system of government with three levels: Commonwealth (the
Australian Government), state and territory (New South Wales, Victoria, Queensland,
Western Australia, South Australia, Tasmania, the Australian Capital Territory and the
Northern Territory) and local. Local government bodies are created by legislation at the
state and territory level and there are currently around 700 local government authorities.

Australia has a written constitution that sets out core functions of the Australian
Government, for example, foreign relations and trade, defence and immigration. States
and territories are responsible for matters not assigned to the Commonwealth. In practice
the two levels of government cooperate in many areas.

The Council of Australian Governments (COAG) is the peak intergovernmental forum for
inter-jurisdictional cooperation in Australia, comprising of the Prime Minister, State
Premiers, Territory Chief Ministers and the President of the Australian Local Government
Association. The role of COAG is to initiate, develop and monitor the implementation of
policy reforms that are of national significance and which require cooperative action by
Australian governments.
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COAG is supported by a network of ministerial councils that lead on sector specific or
issue based policy matters. The responsible Ministers from the state, territory and
Commonwealth governments participate in the councils.

In February 2011 the network of ministerial councils underwent significant reform. At this
time a number of new councils were created including a Select Council on Climate
Change (SCCC). The SCCC was established to support an effective response to climate
change policy issues with national implications. It provided a forum for the Australian
Government to engage with state, territory and local governments, and the New Zealand
Government on program implementation issues. The SCCC played an important role in
streamlining mitigation measures in the lead up to, and after the implementation of, an
economy wide price on carbon on 1 July 2012. In April 2013 Australian governments took
the decision to dissolve the SCCC and devolve climate change coordination to a range of
existing standing councils. The following standing councils are expected to play a key
role in collaborative climate change efforts across Australian governments:

« Energy and Resources;

e Environment and Water,

« Police and Emergency Management;
e Transport and Infrastructure; and

e Health.

The Australian Government Department of Industry, Innovation, Climate Change,
Science, Research and Tertiary Education is the lead agency responsible for providing
policy advice on climate change matters, and coordinating the implementation of
Australia’s climate change strategy; covering mitigation, adaptation and international
policy activities.

As a result of decades of structural and policy reforms, the Australian economy is
increasingly integrated with global markets. Australia has progressively dismantled or cut
tariffs and now has low barriers to international trade and investment. Microeconomic
reforms have created substantial competition across the economy, including in key areas
such as the energy generation, finance, air transport and telecommunications sectors.

Australia’s economy has grown continuously for over 21 years. Between 1992 and 2011
Australia’s average economic growth was 3.5 per cent compared to an average of

2.2 per cent for OECD countries. For the 2011-2012 financial year, Australia’s nominal
gross domestic product (GDP) was $1.47 trillion, an increase of 4.9 per cent from
2010-11. Australia’s strong economic growth has boosted domestic living standards and
consumption. Despite a weaker global outlook, the fundamentals of the Australian
economy remain strong and the outlook remains positive. The Australian economy grew
2.5 per cent in the 2012-13 financial year.

For the 2011-12 financial year Australia’s nominal GDP per capita was around $64 725,
an increase of 3.4 per cent from the previous year. Over the medium term, rising per
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capita incomes in developing economies, further global trade liberalisation and economic
integration are expected to continue to drive demand for Australia’s commodity exports
and maintain the pattern of trade with growing Asia—Pacific markets.

2.3 Energy

Australia is the world’s ninth largest energy producer, accounting for 2.7 per cent of the
world’s energy production. Australia’s energy production is dominated by coal, which
accounts for around 60 per cent of energy production, followed by uranium (20 per cent,
which is all exported), natural gas (13 per cent), and oil (6 per cent). Renewable energy
accounts for about 2 per cent of primary production in Australia, but is expected to grow
due to measures such as the Renewable Energy Target.

Australia has a large, diverse energy resource base which includes coal, uranium,
natural gas, oil and renewable energy resources. With the exception of oil, these
resources are expected to last for many decades, even as production increases.
Australia’s energy resource base could further increase as more resources are
discovered, renewable energy technology develops, and extraction costs decrease.

Unlike many OECD countries, Australia is a net energy exporter. In the 2010-11 financial
year, net energy exports represented around 63 per cent of Australian production. The
value of Australia’s energy exports has grown rapidly over recent years as prices have
risen strongly, primarily due to increasing demand from growing non-OECD economies.
Earnings from energy exports were around $75 billion in 2011-12 (Figure 2.1),
accounting for 34 per cent of the total value of Australia’s commodity exports.
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Figure 2.1 Australia's energy exports, 1989-90 to 2011-12
Source: BREE 2013, Energy in Australia
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2.3.1 Fuel types

Coal

Australia has a substantial coal resource, with significant reserves of both black and
brown coal. A large proportion of Australian black coal resources are high-quality
bituminous coals, characterised by low sulphur and low ash content. As of

December 2012, Australia had demonstrated black coal resources of around 71 billion
tonnes, of which around 57 billion tonnes were considered economically recoverable.
Economically recoverable brown coal resources are currently estimated at 44 billion
tonnes, or 25 per cent of the world’'s economic demonstrated resources. The proportion
of economic demonstrated resources to current production is estimated at 500 years for
brown coal and 100 years for black coal.

Australia accounts for 6 per cent of world black coal production, around 97 per cent of
which is sourced from New South Wales and Queensland. The coal industry is one of
Australia’s largest export sectors with earnings of around $48 billion in 2011-12. More
than 80 per cent of Australia’s black coal production is destined for export, where it
generates more than half of Australia’s energy export trade. Continued global reliance on
coal has led Australia to commit to investment in the development of industrial-scale
carbon capture and storage technology to reduce carbon dioxide emissions.

oil

Australia has relatively small oil and gas resources and is a net importer of crude oil and
refined petroleum products. Australia’s oil and gas resources encompass crude oil,
condensate and naturally occurring liquefied petroleum gas. The proportion of crude oll
reserves to current production is estimated at around 11 years. In the absence of major

new discoveries, oil production in Australia will continue to decline due to the maturity of
Australia’s existing production areas.

Natural Gas

Australia has significant natural gas resources— identified natural gas resources have
increased threefold over the past 20 years and there is significant potential for further gas
discoveries.

More than half of Australia’s natural gas production is exported in the form of liquefied
natural gas (LNG); around 19 million tonnes (worth $12 billion) in 2011-12. LNG exports
have increased rapidly in recent years with the opening of new liquefaction plants in
Darwin in 2005 and Karratha in 2012. This growth is expected to continue with a number
of new LNG export projects in Western Australia, Queensland and the Northern Territory
either committed to or under construction.

Uranium

Australia has the world’s largest economic demonstrated resource of uranium (1196
kilotonnes) and, after Kazakhstan and Canada, is the world’s third largest producer with
more than 11 per cent of world uranium production. Australia has no significant national
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demand for uranium and all production is exported under stringent conditions to ensure it
is used only for peaceful purposes.

2.3.2 Renewable Energy

Australia’s production of renewable energy is currently dominated by hydroelectricity and
biomass, with wind, solar and biofuels accounting for the remainder. Except for hydro,
where the available resource is already mostly developed, and wind energy where use is
growing more strongly, these resources are largely undeveloped and could contribute
more to Australia’s future energy supply. As the most arid inhabited continent in the
world, Australia has little further large-scale hydroelectric generation potential, but is
currently operating hydroelectric power stations with a total installed capacity of 7.8
gigawatts.

Australia has significant non-hydro renewable energy potential and is investing in
emerging renewable energy technologies. Wind and solar power, in particular, have
grown strongly in recent years. Electricity generation from these sources has increased,
and is expected to continue increasing considerably. Substantial private and public
sector investment has also been made to develop other renewable energy resources
such as geothermal and ocean energy.

Furthermore, the emissions trading scheme and the 2020 Renewable Energy Target are
improving the competitiveness of alternative, cleaner technologies by requiring
emissions-intensive fossil fuels to compete with renewable technologies on a playing
field that reflects the real cost of greenhouse gas emissions (See Chapter 4 for details of
these policies). The Bureau of Resource and Energy Economics projects that Australia’s
renewable energy production will be more than four times larger in 2050 than it is today.

2.3.3 Domestic energy consumption

Australian primary energy consumption is dominated by readily available, low-cost fossil
fuels, predominantly petroleum and coal. In the 2010-11 financial year, the share of coal
in total consumption fell to 35 per cent — its lowest contribution since the early 1970s — as
a result of substitution away from coal to other energy sources in the electricity
generation sector. Petroleum use, however, has been increasing steadily in recent years
and now represents 36 per cent of total energy consumption. Renewable energy
consumption provided around 4 per cent of total energy consumption in 2010-11.
Reflecting its relatively high standard of living, Australia is the world’s seventeenth largest
consumer of non-renewable resources, ranking eighteenth on a per person basis.

The electricity generation sector is the largest consumer of energy inputs and has
historically been one of the fastest-growing sectors. Other major energy-using sectors
are the transport and manufacturing sectors. Together, these three sectors account for
more than 75 per cent of Australia’s energy consumption.

In terms of energy consumption these sectors are followed by the mining, residential and
commercial services sectors. Despite falling energy prices and robust economic growth,
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annual average growth in primary energy consumption has increased slowly over the
past two decades, reflecting improving energy efficiency and structural shifts in the
Australian economy away from energy intensive industries.

2.3.4 Electricity

In 2010-11, total electricity production in Australia was around 252 terawatt hours

(900 petajoules). Increased gas-fired and renewable generation has offset falling
coal-fired generation in recent years. Despite this, black coal is expected to remain the
most commonly used fuel in electricity generation until at least 2035; it represented 46
per cent of electricity generation in 2010-11 (figure 2.2). Generation in the National
Electricity Market (NEM) has been declining since 2008-09, however off-grid generation
has been increasing rapidly, supported by the growth in the mining industry. Factors that
are restricting growth in total energy generation include reduced demand arising from
rising retail electricity prices and milder weather, increases in energy efficiency and long-
term structural changes associated with the growth of small-scale generation, particularly
household rooftop solar photovoltaics.

Australian electricity generation, by energy source 2011-12
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2.3.5 Energy market structure

State and territory governments regulate exploration, development, safety, environmental
assessment and royalties of energy markets in their respective jurisdictions. Commercial
exploration and development of oil and gas is undertaken entirely by the private sector
but is actively promoted through government-sponsored production and dissemination of
basic geospatial information.

The Australian energy market has been progressively reformed to create a national
market for electricity and enhance the maturity of the gas industry. The NEM, comprising
a wholesale sector and a competitive retail sector, is structured around a common pool,
or spot market, for trading wholesale electricity. It provides an interconnected
transmission network that allows for market-determined power flows across the
participating eastern Australian states. All electricity produced by market generators must
be traded through the central spot market.

The Australian Energy Market Operator, established in July 2009, operates the electricity
and gas markets throughout much of Australia (excluding Western Australia and the
Northern Territory which operate separate markets), and is responsible for long-term
national electricity transmission planning and gas market information. The Australian
Government published the Energy White Paper in 2012, which sets out a strategic policy
framework to address the challenges in our energy sector and positions Australia for a
long term transformation in the way the country produces and uses energy.

Australia’s economic growth has historically been based on the production of mineral,
energy and agricultural commaodities. While these sectors are still important, the services
sector, including the banking, finance, tourism and retail sectors, is making an increasing
contribution to growth in Australia’s economy. This trend mirrors the industrial profiles of
most developed economies over recent decades. In March 2013, the finance and
insurance services industry contributed the most to GDP in terms of industry gross value,
at 9.7 per cent, followed by manufacturing at 8.2 per cent, construction at 7.8 per cent
and mining at 7.3 per cent.

While Australia’s economic outlook is strong with high demand for our natural resources,
the recent unusual combination of a sustained high Australian dollar and falling
commodity prices has posed challenges to Australia’s export industries, particularly
manufacturing. Future sectoral emissions will be influenced by trends in these economic
factors. An overview of the key industries which contribute most to Australia’s
greenhouse gas emissions profile is outlined below.

Australia has an abundance of mineral resources and ranks as one of the world’s leading
mining nations. The mining industry makes a significant contribution to Australian
export earnings contributing 7.3 per cent of Australia’s total GDP in 2010-11. Between
2006-07 and 2010-11 the value of exports from the mining industry more than doubled to

Page 25 Australia’s national circumstances



$136 billion. The industry contributed 55 per cent of the total value of goods exported
from Australia in March 2013, an increase of 37 per cent from 2006—-07. The vast
majority of employees within the mining sector work in remote and regional areas of
Australia. In terms of wages and salaries, the largest industry contributors were metal ore
mining ($5.6 billion or 33 per cent) and coal mining ($4.1 billion or 25 per cent).

Key manufacturing industries include the heavy engineering industry, the automotive
industry and the wood, pulp and paper industry. The automotive industry is Australia’s
leading exporter of manufactured goods. In 2010-11, the sector exported automotive
goods valued at $3.8 billion, motor vehicles at $2.6 billion and automotive components at
$1.2 billion. Major export markets for vehicles were Saudi Arabia, the United States and
New Zealand, and major markets for components were the United States, South Korea
and New Zealand. The wood, pulp and paper industries represent a large segment of
Australian manufacturing and contribute particularly to the economic and social wellbeing
of rural and regional Australia. Australia's native and plantation forests provide the
majority of the timber and a significant proportion of the paper products used by
Australians.

The construction industry is closely linked to other parts of the Australian economy,
such as manufacturing, wholesale and retail trade, and finance and insurance. The
construction industry undertakes activity related to three main categories: residential
building (e.g. houses, flats); non-residential building (e.g. offices, shops, hotels) and
engineering construction (e.g. roads, bridges, water, sewerage, mines). Construction
activity is carried out by both the public and private sectors. In 2010-11, the value of
construction work done for the public sector was $48 billion and for the private sector
was $119 billion (an increase of 6 per cent from 2009-10).

Travel plays a significant role in the national economy and in the everyday lives of most
Australians. This is a consequence of the increasing affordability of travel and the
demand for travel due to Australia’s geographic size and dispersed population. It is also
due to the distances between natural resources and manufacturing and market centres,
and the distances between Australia and its trading partners. Australia relies heavily on
land transport networks (road and rail) to move freight and people in and between cities,
and to major ports.

Australia’s major population centres are located along the coastline but are separated by
long distances. Significant amounts of freight are transported between these centres; by
road Brisbane is 982 kilometres north of Sydney, which is 872 kilometres north of
Melbourne. Adelaide is positioned on the southern coastline and is 731 kilometres west
of Melbourne, 2781 kilometres east of Perth and 3020 kilometres south of Darwin. Hobart
is separated from the other capitals by both distance and the waters of Bass Strait.

The transport sector is consequently the largest user of final energy, that is, energy in its
final processed form, with around 39 per cent of final energy use employed in moving
people and goods across the country. The transport sector is also the largest final user of
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liquid fuels, accounting for around three-quarters of Australia’s final liquid fuel use.
Australian demand for liquid fuels has risen steadily over the past decade and
consumption of refined petroleum products, and their associated emissions, is projected
to grow.

2.5.1 Passenger transport

Australian cities have comparatively low urban population densities and are
characterised by extensive suburban land use patterns that result in significant distances
between localities. As a result Australian cities require greater intra-city travel and
reliance on private vehicles. While public transport remains important in urban areas,
private vehicles remain the principal mode of transport for the general public. Of the

16.7 million motor vehicles registered across Australia, as at January 2012, 12.7 million
were registered as passenger vehicles.

Petrol is the predominant fuel source for cars, powering approximately 83 per cent of the
Australian vehicle fleet. The number of vehicles registered with diesel fuel in 2012
accounted for 15.9 per cent (or 2.7 million vehicles) of the total fleet compared with

11.2 per cent of vehicles in 2007.

2.5.2 Domestic freight transport

Around two-thirds of domestic freight uplifted in Australia is hauled by road and

26 per cent by rail. Road transport accounts for 80 per cent of freight movements when
the distance travelled is less than 100 kilometres. Registrations of rigid trucks with a
gross vehicle mass (GVM) greater than 20 tonnes have increased by 22.3 per cent since
2007, while registrations of rigid trucks with a GVM of 20 tonnes or less have increased
by 11.1 per cent over the same period.

A large proportion of rail freight involves intrastate movements of bulk commodities from
their area of production to the seaport or processing location. Much of this is the long-
haul movement of iron ore, oil and coal for secondary industry by coastal ships, and of
primary products from inland mines and farms to coastal city markets and export ports.
Road transport remains important in the long distance freight market on the north—south
corridor linking cities along the eastern seaboard, whereas rail is more important in the
east—west market of southern Australia.

Australia is endowed with an exceptional variety of landscapes and seascapes and is the
world’s largest island with the third largest marine estate of any nation in the world.
Australia has many unique and iconic landforms, ranging from the eroded volcanic rock
of the Glasshouse Mountains on the north-east coast, to the flat and expansive Nullarbor
Plain in the south-west of the continent. Australia’s marine reserves extend from the
tropical seas of the north, encompassing the World Heritage Listed Great Barrier Reef to
the sub-Antarctic waters of the Southern ocean.
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Australia has been geographically isolated from other continents for 35 million years,
which has resulted in the evolution of a unique biota. More than one million different
native species call Australia home. This diversity has been internationally recognised and
has led to Australia’s classification as one of only seventeen mega-diverse countries.

More than 80 per cent of the country’s flowering plants, mammals, reptiles and frogs are
unique to Australia, along with most of its freshwater fish and almost half of its birds.
Australia has more than 140 species of marsupials, including koalas and wombats, and
also hosts the monotremes (egg-laying mammals). The most distinctive of which is the
platypus, a river-dwelling animal with a duck-like bill, a furry body and webbed feet.

Australia’s unique natural heritage is preserved through its National Reserve System,
which in 2010 included more than 9700 terrestrial protected areas, covering around
103 300 hectares, or more than 13 per cent of Australia’s land area. In 2012, the
Australian Government established 40 new Commonwealth marine reserves around
Australia building on the existing marine network and resulting in a total area of

3.1 million square kilometres of ocean being managed primarily for biodiversity
conservation. This represents the largest system of marine reserves in the world.

Australia’s special endowment of landscape, biota and marine diversity poses challenges
for understanding and managing the impacts of climate change. The vulnerability of
Australia’s natural ecosystems to the impacts of climate change is discussed in

Chapter 6.

The Australian continent covers a large range of climate zones, from the tropics in the
north to the arid interior and temperate regions in the south. Overall, Australia is the
driest of all inhabited continents, whilst experiencing considerable rainfall variability both
across the region and from year to year. This variability sets Australia apart from the
majority of other countries listed in Annex | to the UNFCCC.

2.7.1 Temperature

The annual average temperature in Australia has increased by 0.9 degrees Celsius (°C)
since 1910, with most of the warming trend occurring since 1970, with significant regional
variation (see Figure 2.3). Temperature data shows that the summer of 2012-13 was
Australia’s warmest on record, setting more than 100 heat-related records including;
hottest summer, hottest month and hottest day on record. Each decade since the 1950s
has been warmer than the preceding decade.
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2.7.2 Rainfall

Australia’s rainfall is highly variable, due primarily to the influence of large-scale modes
of variability such as the El Nifio-Southern Oscillation, the Indian Ocean Dipole and the
Southern Annular Mode. During recent decades, there has been a general trend towards
increased spring and summer monsoon rainfall across Australia’s north, higher than
normal rainfall across central parts of the continent, and decreased late autumn and
winter rainfall across southern Australia. The south-west of Western Australia has
experienced a 15 per cent decrease in the May to July rainfall since the mid-1970s (see
Figure 2.4).

Recent research provides evidence that the Millennium Drought of 1997-2009 was the
worst drought on the instrumental record (since 1865) when south-eastern Australia had
its lowest 13-year rainfall total on record. This was followed by very strong La Nifia
events in 2010 and 2011, which brought the highest two-year Australian-average rainfall
total on record. Despite these high rainfall events, in 2010 the south-west of Western
Australia experienced its lowest rainfall on record and only average rainfall during 2011.
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Figure 2.4: Trend in Annual Total Rainfall across Australia, 1970-2012 (°C).

2.7.3 Extreme events

Australia experiences many extreme weather phenomena, including droughts, floods,
tropical cyclones, severe storms and bushfires. Individual extreme events occur as a
result of a number of contributing climatic factors. While it is difficult to isolate the role of
climate change in any given event, long term records demonstrate that we are now
experiencing changes in the frequency and intensity of most climatic extreme events.

For example, in recent decades Australia has experienced an increasing number and
intensity of heatwaves and bushfire weather. Weather associated with high fire danger
showed a rapid increase in the late 1990s to early 2000s at many locations in
south-eastern Australia and the number of record hot days annually has more than
doubled in the last 50 years, with cold days declining. In early January 2013,
unprecedented temperatures were experienced across Australia, with a record breaking
seven consecutive days where the national average maximum daily temperature
exceeded 39 C. This heatwave contributed to extreme bushfire conditions with extensive
bushfires across New South Wales, Victoria and Tasmania.

2.7.4 Climate change projections

Australian average temperatures are expected to rise by 1 to 5 °C by 2070 when
compared to the climate of recent decades. Climate model projections suggest long-term
drying over southern areas during winter and over southern and eastern areas during
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spring. The combination of drying and increased evaporation means soil moisture is
likely to decline over much of southern Australia. Warmer and drier conditions are likely
to also lead to further increases in fire weather risk.

Cyclones, storms, floods and other extreme weather events are likely to change in
severity or frequency. For example, intense rainfall events in most locations will become
more extreme, driven by a warmer, wetter atmosphere and there are likely to be slightly
fewer tropical cyclones in a warmer world, but a greater proportion of severe cyclones.
Tropical cyclones may also shift further south in the future.

Agriculture is the most extensive form of land use in Australia. In 2011, the estimated
area of farms was 410 million hectares, representing about 53 per cent of Australia’s total
land area. Most of Australia’s agricultural businesses are engaged in beef/dairy cattle
farming, sheep farming, grain growing or a mixture of two or more of these activities. The
primary agricultural activity in 2009-10 was beef cattle farming, comprising nearly a third
of businesses classified to the agriculture industry.

Australia’s agricultural industries have utilised the country’s large land area to produce
substantially more than is required for the domestic market. Australian agriculture has
subsequently become export oriented, with exports in recent years comprising some

60 per cent of agricultural production. The proportion of production that is exported varies
by agricultural subsector:

e Wool and cotton (virtually all);

e Wheat and sugar (approximately three quarters);
o Beef and wine ( approximately two thirds); and

e Sheep meat and milk production (around half).

Favourable weather conditions and increased rainfall since Australia’s Fifth National
Communication resulted in increased crop and horticulture production and a jump in
livestock numbers from 2010. Australia’s largest crop, wheat, increased in production to
27 million tonnes in 2010-11, a rise of approximately 25 per cent. Rice, cotton, barley,
canola and sorghum crops also rose significantly due to increased availability of
irrigation. Sheep and lamb numbers recovered from the long-term decline experienced
up until 2009-10, and meat and dairy cattle numbers also increased significantly.

While the majority of crops benefited from excellent seasonal conditions and rainfall,
production in tropical and northern Australia (in particular sugarcane, bananas,
pineapples and paw paws) declined due to the effects of flooding and Tropical
Cyclone Yasi.

In general, Australian agriculture is heavily influenced by seasonal conditions that
can cause high volatility in productivity estimates. As a consequence, greenhouse
gas emission trends from agriculture are sensitive to Australia’s relatively high
climate variability.
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In 2011 Australia had 108.2 million hectares of forest, covering approximately 14 per cent
of the continent. Of this, 106.2 million hectares are native forest and 2 million hectares
are plantation forests. In 2011, forest land was a net sink of 102.1 million tonnes (Mt)
CO,-e; an increase of 56.7 Mt CO,-e since 1990. This increase was primarily due to
reduced land clearing, partly as a result of increased government regulation of land
clearing practices.

Forest land is subject to considerable inter-annual variability in emissions and removals,
with the key drivers of variation being annual harvest areas, the age class of the forests,
climate variability and wildfires. Of these, wildfire is the biggest cause of variability in
emissions from forest land. For example, in early 2013 wildfires in Australia’s island state
of Tasmania caused significant damage to a number of national parks and forests. In
2009 wildfires in the state of Victoria burned approximately 430 000 hectares of land.
Beyond the significant impact major wildfires have on Australia’s emissions profile, these
wildfires also lead to soil erosion and affect water quality across forest tenures.
Consequently, resulting natural regrowth contributes to reduced water yields in affected
catchments for decades.

A comparatively high abundance of land, coupled with continued population growth and
widespread car availability, has resulted in patterns of low urban density of development
across Australia. The majority of Australians live in houses rather than terraces,
townhouses or apartments. In 2009-10, more than three-quarters of all households (79
per cent) occupied separate houses, down from 81 per cent in 1994. The majority (40 per
cent) of these separate houses had three bedrooms while a further 30 per cent had four
or more bedrooms.

Australian households are becoming smaller on average with the number of persons per
household declining from 3.1 in 1976 to 2.6 in the 2009-10 financial year. In the same
period, there has been a slow but steady increase in the size of Australian dwellings with
the average number of bedrooms per dwelling increasing from 2.8 to 3.1.

During the 2009-10 financial year, 53.7 million tonnes of waste was generated within the
Australian economy. On average, each household in Australia is estimated to produce
almost 1.5 tonnes of waste each year. Australia’s fast-growing material-intensive
economy and strong population growth have contributed to the continued growth in the
amount of waste generated each year. Also, the average number of occupants per
household is decreasing resulting in an increase in the ownership of more durable goods
per person and in the consumption of smaller-serve goods that have higher packaging-
to-product ratios.
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The largest volume of waste generated by industry and households was masonry
materials, which accounted for 37 per cent (19.8 million tonnes) of the total waste
generated in 2009-10. Organic waste was the second largest type of waste generated,
representing 24 per cent (12.8 million tonnes) followed by paper and cardboard with 12
per cent (6.4 million tonnes). This waste is either disposed to landfill, recovered for the
domestic economy or exported. Of the total waste generated in 2009-10, 25.2 million
tonnes was recovered domestically, 24.9 million tonnes was disposed to landfill and 3.7
million tonnes was exported.

In order to minimise waste generation and its environmental impacts including emissions,
a National Waste Policy has been developed. This policy, agreed by all Australian
environment ministers in November 2009 and endorsed by COAG, sets Australia's waste
management and resource recovery direction to 2020. The policy sets directions in six
key areas and identifies 16 priority strategies that would benefit from a national or
coordinated approach. This nationally coordinated approach covers wastes, including
hazardous wastes and substances, in the municipal, commercial and industrial,
construction and demolition waste streams and covers gaseous, liquid and solid wastes.
Radioactive waste is excluded.

Waste currently accounts for 2 per cent of Australia’s national inventory of greenhouse
gas emissions. Since 1990, emissions from the waste sector have declined by around
26.3 per cent in the year to December 2012 compared to the1990 base year. As outlined
in Chapter 3, there has been a significant decline in emissions of waste methane from
landfill due to methane recovery.
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Key Developments

Since the Fifth National Communication on Climate Change Australia has:
developed more accurate and comprehensive emissions estimates following
the adoption of new data, methods and source/sink categories;
incorporated data collected under the National Greenhouse and Energy
Reporting Act 2007 into the national inventory; and
improved the national inventory system through strengthening of the planning,
information technology and quality control systems.

As a Party to the United Nations Framework Convention on Climate Change (UNFCCC)
and the Kyoto Protocol, Australia has an obligation to prepare, publish and update
greenhouse gas inventories on an annual basis.

Australia’s most recent inventory covers the year 2011 and was submitted to the
UNFCCC Secretariat in 2013. In accordance with UNFCCC requirements, this chapter
provides a summary of the inventory results for the period 1990 to 2011. Additional
summary tables are included in Annex I. A complete report of greenhouse gas emissions
and removals and their associated estimation methodologies can be found in Australia’s
NATIONAL INVENTORY REPORT 2011.

Under the Kyoto Protocol, Annex | Parties are required to have in place a national system
for estimating greenhouse gas emissions and removals, and for reporting and archiving
inventory information. The national system ensures the quality of the inventory through
planning, preparation and management of inventory activities. This chapter outlines the
main components of Australia’s national system.

In accordance with the reporting requirements for the Kyoto Protocol, this chapter also
includes a description of the structure and functions of the national registry (the
Australian National Registry of Emissions Units).

Australia’s inventory provides a comprehensive inventory of human-induced greenhouse
gas emissions and sinks from the following sectors and subsectors:

e energy (including stationary energy, transport and fugitive emissions from fuel);
e industrial processes;

e solvent and other product use;

e agriculture;

« land use, land-use change and forestry; and

e waste

The inventory covers the major greenhouse gases: carbon dioxide (CO;), methane
(CHy), nitrous oxide (N»0), perfluorocarbons (PFCs), hydrofluorocarbons (HFCs) and
sulphur hexafluoride (SFg). Also covered in ancillary fashion are the indirect greenhouse
gases: carbon monoxide (CO), oxides of nitrogen (NOx), and non-methane volatile
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organic compounds (NMVOCSs). Sulphur dioxide (SO), an aerosol precursor, is also
included because emissions of this gas influence global warming.

Geographical coverage of the Australian inventory includes the states and mainland
territories, associated coastal islands, and external territories (Norfolk Island, Christmas
Island, Cocos Islands, Heard and McDonald Islands, Coral Sea Islands, and the
Ashmore and Cartier Islands). Australia’s Antarctic Program operations in the Antarctic
are also covered.

Box 3.1 Australia’s national greenhouse accounts

The National Inventory Report is the cornerstone of the national greenhouse accounts. It
enables Australia to meet its international reporting obligations and provides information
at a sectoral level according to the classification system of the Intergovernmental Panel
on Climate Change (IPCC).

The IPCC process-based classification was designed with ease of estimation and
verification of national emissions in mind. Some stakeholders find the classification
system does not meet their needs. Complementary classifications of emissions within
the national inventory that better address the needs of users have been developed.

The national inventory is embedded within a set of national greenhouse accounts.
These provide more information for users with respect to Australia’s emissions on
both a regional and industry basis. They also provide additional quality control for the
inventory in terms of enhanced consistency, transparency and comparability.

In addition to the National Inventory Report the Australian national greenhouse
accounts include:
the Australian Greenhouse Emissions Information System (AGEIS).
The AGEIS is an online database that provides detailed greenhouse gas
emissions data from the National Greenhouse Accounts. Data is available at
the national and state level and can be queried through a dynamic interface and
search function;
guarterly updates, which provide a preliminary estimate of emissions for the
latest quarter. These products also give an assessment of Australia’s progress
against the Kyoto Protocol target;
an overview of the state and territory greenhouse gas inventories; and
the National Inventory by Economic Sector, which comprises emissions
estimates by economic sector (rather than by IPCC sectors, as in this report).

The national greenhouse accounts are available on the Department of Industry,
Innovation, Climate Change, Science, Research and Tertiary Education’s website.

The greenhouse gas emissions and removals reported in this chapter have been
prepared in accordance with the accounting rules that apply for the UNFCCC. There are
some differences between the UNFCCC rules and the rules used for the Kyoto Protocol,
most notably those for the land use, land-use change and forestry (LULUCF) sector™.

! LULUCF emissions and removal under the Kyoto Protocol accounting framework are restricted to a
subset of activities (i.e. afforestation, reforestation and deforestation) that have occurred since 1990.
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This means that the emissions totals and trends for the purposes of the UNFCCC and
the Kyoto Protocol are different.

3.1.1 Emission profile

In 2011, Australia’s total greenhouse gas emissions— excluding the LULUCF sector—
were 552.3 million tonnes (Mt) CO, equivalent (CO»-e) (see Table 3.1). Energy-related
emissions (stationary energy, transport and fugitive emissions from fuels) dominate
Australia’s emissions profile; contributing 76.4 per cent of total emissions in 2011 (see
Figure 3.1). Emissions associated with the agriculture sector are also a significant
component (15.2 per cent) of the inventory. The emissions from the industrial processes
and waste sectors are relatively minor.

When the LULUCF sector emissions and removals are included in the total, Australia’s
net greenhouse gas emissions in 2011 were 511.9 Mt CO,-e?. From year to year the
LULUCF sector may change from a net source to a net sink. In 2011, the LULUCF sector
was a net sink of 40.3 Mt CO-e.

3.1.2 Emission trends

According to the accounting provisions of the UNFCCC, Australia’s total greenhouse gas
emissions (excluding the LULUCF sector) increased by 32 per cent between 1990 and
2011. When the LULUCF sector emissions and removals are included, Australia’s net
greenhouse gas emissions in 2011 decreased by 2 per cent compared with 1990 levels.

2011 Change 1990-2011

2954 2932 505

Sector 1990 2010

194.7
62.0

Stationery Energy

Transport

Fugitive emissions
from fuels

w
I\)

Table 3.1 Net greenhouse gas emissions (Mt CO;-e) by sector in Australia, 1990, 2010 and 2011

% This total does not reflect Australia’s emissions and removals under the Kyoto Protocol.
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Contribution to total CO»-e emissions by sector in Australia, 2011 (excluding LULUCF)

Sectors with increasing emissions over the period 1990 to 2011 included stationary
energy (up 50.5 per cent), transport (up 41.2 per cent), fugitive emissions from fuels
(up 27.4 per cent) and industrial processes (up 35.0 per cent). Waste (down 26.5 per
cent), agriculture (down 2.7 per cent) and LULUCF (down 138.0 per cent) decreased.

The principal drivers of these emissions trends are as follows:

e Energy: The largest sectoral increase in greenhouse gas emissions over the period
1990 to 2011, of 50.5 per cent (98.4 Mt CO,-e), occurred in the stationary energy
sector, driven in part by increasing population, household incomes and increasing
exports from the resources sector. The main driver for the increase in transport
emissions is continuing growth in household incomes and numbers of vehicles.
Fugitive emissions have increased due to increased production from open cut coal
mines.

e Industrial processes: The increase in emissions since 1990 is primarily driven by
the growth in emissions associated with HFCs and the chemical industries.

e Agriculture: Between 1990 and 2001, emissions increased due to increased fertiliser
use and savanna burning. From 2002 to 2010, emissions declined due to prolonged
and widespread drought conditions over southern and eastern Australia, which
contributed to reductions in animal populations, crop production, fertiliser use, and
associated emissions. With the return to wetter conditions, emissions have begun to
increase again as high levels of crop production have been achieved and livestock
populations have increased as farmers rebuild their herds following the drought.

« Waste: The net emissions from waste have decreased. Increases associated with
growing populations and industrial productions have been offset by increased CH4
recovery.

« LULUCF: By 2011, the net land use, land use change and forestry emissions had
decreased from 106.3 Mt CO2-e in 1990 to -40.3 Mt CO2-e in 2011. The underlying
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trend of declining emissions from LULUCF since 1990 has been mainly driven by the
decline in emissions from forest land converted to cropland and grassland. Change in
LULUCF emissions from year-to-year are affected by other factors, principally natural
disturbances such as wildfire and inter-annual climate variability.

3.2 Emissions by greenhouse gas type

In 2011, COshad the largest share of the 511.9 Mt of greenhouse gases in Australia’s
inventory, at 71 per cent (363.5 Mt) of total CO,-e emissions, followed by CH4, which
comprised 22.3 per cent (114.2 Mt CO,-e). The remaining gases made up 6.7 per cent
(34.2 Mt CO,-e) of Australia’s greenhouse gas emissions (see Table 3.2).

Figure 3.2 Trends in CO2-e emissions and removals by sector in Australia, 1990 to 2011
Greenhouse gas 2011

per cent of per cent of
Mt CO2-e total Mt CO2-e total

Table 3.2: Australia’s net greenhouse gas emissions by gas, 1990 and 2011
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3.2.1 Carbon dioxide

The majority of CO, emissions in Australia (Table 3.3) arise from the combustion of fossil
fuels. CO, emissions from energy-related sources totalled 384 Mt in 2011, of which
stationary energy accounted for about 75.7 per cent; transport around 22.3 per cent and
fugitive emissions the remaining 2 per cent. The largest single contributor to CO,
emissions was electricity generation (which relies mainly on coal), followed by road
transport.

Greenhouse gas 1990 2011 Change Mt | Change per
COz e cent
v | o | me | mo | ar
7.1 7.7 0.5

Fugitive emissions _ : : 77
from fuels

Table 3.3 Total CO, emissions and removals (Mt) by sector in Australia, 1990 and 2011

Emissions of CO; (excluding the LULUCF sector) increased by 46.3 per cent between
1990 and 2011. During this period, CO, emissions from the energy sector increased by
47.9 per cent while those in the industrial processes sector increased by 23.5 per cent.

The LULUCF sector is another major source of CO, emissions. In 2011, net CO,
emissions from LULUCF were -43.1 Mt, which represents a significant decrease from
1990 levels. The trends in the LULUCF sector emissions are primarily driven by inter-
annual climate variability and natural disturbance.

3.2.2 Methane

Australia’s CH4 emissions (Table 3.4) amounted to 114.2 Mt CO-e in 2011. This
represents a decrease of 5.6 per cent from 1990 emission levels.
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The agriculture sector accounted for around 57.5 per cent of national CH4 emissions in
2011 (excluding LULUCF). Livestock contributed 87.3 per cent of CH, emissions from
this sector through enteric fermentation and the decomposition of animal waste. Smaller
quantities of CH4 were generated through rice cultivation, burning of savannas and field
burning of crop residues.

Sector 2011 Change Mt | Change per

CO,-e cent

N

Stationary energy

Transport

Fugitive emissions
from fuels

w
@ o |
- N>
w
w

25.2

Table 3.4 Total CH4 emissions (Mt CO2-e) by sector in Australia, 1990 and 2011

In 2011, CH4 emissions from the agriculture sector were 8.9 per cent lower than in 1990
due to reduced animal numbers and rice cultivation as these industries continue to
recover from recent droughts.

Fugitive emissions from fuels accounted for about 29.8 per cent of national CH4
emissions (excluding LULUCF). Approximately 82.9 per cent of these fugitive emissions
came from the mining of coal for domestic use and export. Fugitive emissions from coal
mining have increased by 33.1 per cent between 1990 and 2011. Notably, emissions
have not increased as fast as coal production as there has been a shift to the less
CHg-intensive open-cut mines and an increase in gas recovery and flaring in
underground mines.

Another significant contributor to CH, emissions is the waste sector, which accounted for
11 per cent of the national total. Anaerobic decomposition of organic matter in landfills
generated 80.8 per cent of the CH,4 emissions from this sector. There was a
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27.3 per cent decrease in waste sector CH4 emissions between 1990 and 2011—as
rates of CH, recovery from waste have improved significantly since 1990.

3.2.3 Nitrous oxide

Australia’s N2O emissions (Table 3.5) were 26.2 Mt CO,.c in 2011. This was a

28.4 per cent increase from 1990 emission levels. The agriculture sector accounted for
77.4 per cent of national N,O emissions (excluding LULUCF). Most of this was produced
from the application of fertiliser and animal wastes to agricultural soils. Burning of
savannas, field burning of agricultural residues and manure management accounted for
the balance. N,O emissions in this sector increased by 25.5 per cent between 1990 and
2011 due to increasing intensification of the livestock industries and increased
application of fertilisers.

The transport subsector accounted for 6.4 per cent of the N,O inventory. Emissions of
N,O from transport more than doubled between 1990 and 2011 due to an increase in the
number of vehicles using three-way catalytic converters.

Sector 1990 2011 Change Mt | Change per
COz e cent

Fugitive emissions -0.01 -21.1
from fuels

Table 3.5 Total N2O emissions (Mt COz-e) by sector in Australia, 1990 and 2011

3.2.4 Fluorinated greenhouse gases

Emissions of HFCs increased by 578 per cent between 1990 and 2011. HCFC-22 was
produced in Australia from 1990 to 1995 and by-product emissions of HFC-23 peaked at
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1.4 Mt CO»-e in 1993. The use of HFCs in Montreal Protocol industries commenced in
1994, and estimated emissions from this source have increased to 7.6 Mt.

Most emissions of PFCs in Australia are generated during aluminium production. Better
management of the aluminium smelting process and a shift of production to smelters with
lower PFC emissions rates resulted in emissions declining from about 4 Mt CO,-e in
1990 to 0.3 Mt CO,-e in 2011. This is a fall of about 93 per cent, despite an increase in
aluminium production of 57 per cent (1.2 Mt of aluminium in 1990 to 1.9 Mt in 2011).

Emissions of SFg from the electricity supply industry and miscellaneous industrial
applications are estimated at 0.1 Mt CO,-e in 2011. Between 1996 and 2000 a small
guantity SFe was used as a cover gas in experimental work on magnesium casting.

3.2.5 Indirect greenhouse gases and SO,

The indirect greenhouse gases (NOy, CO, NMVOCs) and SO, are also reported in the
inventory but as they have not been allocated global warming potentials they are not
included within Australia’s total aggregated emissions. Since 1990 there have been
increases in the emissions of CO, NO4 and SO, and a decrease in emissions of
NMVOCs (Table 3.6).

The main source of NOy is the energy sector, with energy industries as the largest single
source. The agriculture and LULUCF sectors are the largest producers of CO. The
Agriculture sector also produces the most NMVOC emissions.

This gas, along with CO and NOy, are emitted during biomass burning. Emissions of SO,
occur in the industrial processes and energy sectors. The principal sources are other
metal production (65 per cent) and electricity production (25 per cent).

cent

Table 3.6 Total emissions (Mt CO2-e) of indirect greenhouse gases and SO, 1990 and 2011

3.3 National inventory systems

In accordance with Article 5, paragraph 1 of the Kyoto Protocol, Australia has put in place
a national system for the estimation of anthropogenic emissions by sources, and
removals by sinks, of all greenhouse gases not controlled by the Montreal Protocol. This
section sets out the main components of Australia’s national system.
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3.3.1 Name and contact information for the national entity

The responsibility for Australia’s national inventory has been assigned to a single
agency: the Department of Industry, Innovation, Climate Change, Science, Research and
Tertiary Education (the Department), under Amendments to the Administrative
Arrangements Order of the Australian Government made on 26 March 2013.

The designated representative with overall responsibility for the national inventory is:
General Manager

National Inventory Systems and International Reporting Branch

Department of Industry, Innovation, Climate Change, Science, Research and Tertiary
Education

Australian Government

GPO Box 9839

Canberra City ACT 2601

AUSTRALIA

nationalgreenhouseaccounts@climatechange.gov.au

3.3.2 Roles and responsibilities

The Australian inventory is supported by a set of institutional arrangements that are
designed to facilitate coordination of the inventory compilation, efficient emissions data
management, broadly based quality assurance processes and secure and reliable data
collections.

The Department is responsible for all aspects of activity data coordination, emissions
estimation, quality control, improvement planning, and preparation of reports and their
submission to the UNFCCC on behalf of the Australian Government.

The Department estimates emissions using the Australian Greenhouse Emissions
Information System (AGEIS) and, for the LULUCF sector, the Full Carbon Accounting
Model (FullCAM) (see Figure 3.3). AGEIS centralises emissions estimation, inventory
compilation, reporting and data storage processes into a single system. It has been used
to consolidate Australia’s emissions estimation methodologies and fully integrate quality
control procedures into the compilation process.

AGEIS provides high transparency levels for the set of inventory accounts, with
emissions data publicly accessible through a dynamic web interface on the Department’s
website.
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Figure 3.3 Department of Industry, Innovation, Climate Change, Science, Research, and Tertiary Education
asset structures and relationships

Departmental staff and external consultants have extensive experience in inventory
preparation. The Department ensures an appropriate number of staff have undergone
the UNFCCC reviewer training and participated in UNFCCC expert review processes. All
senior staff are qualified reviewers and have been accepted onto the UNFCCC Roster of
Experts. The Australian Government has strongly supported the participation of
Australian experts in the UNFCCC review process as this experience helps identify areas
for improvement in Australia’s inventory preparation.

Where particular technical expertise is not available within the Department, consultants
are engaged to undertake inventory preparation and review tasks. The consultants pool
is designed to foster a broad base of understanding of Australia’s inventory systems and

Page 47 National Greenhouse Gas Inventory




to ensure that the Department meets the competition principles of the Australian
Government’s procurement guidelines.

In the LULUCF sector, contributors to the inventory process include the Commonwealth
Scientific and Industrial Research Organisation (CSIRO), the Cooperative Research
Centre for Spatial Information, universities, state government research organisations and
private sector providers. These contributors fulfil various roles, from data generation to
quality assurance and validation (see Figure 3.4).

CSIRO Land State BRS Geoscience

and Water agencies Land use Australia

Annual land use, Soil and mapping Landsat and other
land management biomass data satellite data
and crop/grass
yields

FullCAM

|

Figure 3.4 FullCAM Institutional Arrangements

The Department has instituted an annual cycle of evaluation through the preparation of
an evaluation of outcomes document, providing a process for quality assurance and
capture feedback to improve the national greenhouse accounts.

3.3.3 Process for national consideration and approval of the inventory

Preparation of the National Inventory Report is overseen by the Department’s National
Inventory Systems Executive Committee. The draft report is considered by the National
Greenhouse Gas Inventory Committee which comprises representatives of the
Australian, state and territory governments and the CSIRO, and has been in place since
the early 1990s.
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In 2011-12, the Department expanded its formal external review arrangements by adding
a new consultation group, the National Inventory Users Group. This group includes key
domestic users of the National Inventory data and includes members from Australia’s
premier science organisations, academics, and sectoral experts from the consulting
sector and industry representatives. The National Inventory User Group meets twice a
year to prioritise and oversee inventory improvements.

The National Greenhouse Gas Inventory Committee and the National Inventory Users
Group are the principal mechanisms for formal review of the report prior to its release.
The National Inventory Report is also circulated before submission to other Australian
government departments and agencies and relevant state experts through the National
Greenhouse Gas Inventory Committee.

Release of each year’s new inventory and submission to the UNFCCC is approved by
the Deputy Secretary of the Department.

3.3.4 Process for data collection, estimating emissions and archiving

Data collection

Data collection to support the preparation of Australia’s inventory is managed centrally by
the Department, using a mix of approaches to ensure the reliable flow of data from other
agencies to support inventory preparation.

The National Greenhouse and Energy Reporting System (NGERS)

Input data to support the preparation of the national accounts for important elements of
the energy, industrial processes and waste sectors are collected using the NGERS.

The legislative framework for this mandatory reporting system was established through
the National Greenhouse and Energy Reporting Act 2007. An explicit objective of the Act
is to collect information to support the development of the national inventory.

Under the NGERS, companies whose energy production, energy use, or greenhouse gas
emissions (from the energy, industrial processes and waste sectors) meet certain
thresholds must report facility-level data to the Clean Energy Regulator. The NGERS
provides activity data inputs, such as fuel combustion, emission factors at facility level
and, in some cases, directly measured emissions.

Annual reports have been submitted by companies under the NGERS to cover the
Australian financial years since 2008-09. This data has been used in the preparation of
the national inventory.

The rules for the estimation of activity data, emission factors and emissions by
companies are well specified and set out in the National Greenhouse and Energy
Reporting (Measurement) Determination 2008 (Cwilth).

The estimation methodologies used for company and facility emissions are integrated
within the National Greenhouse Accounts framework. This ensures consistency among
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the relevant national, state and territory, industry, company and facility-level inventories.
Integration of estimation methods and data is critical for ensuring that changes in
emissions at the facility level are captured efficiently and accurately in the national
inventory. The default methods used by companies are derived from the national
inventory methods while the default emission factors have been derived using the
AGEIS.

The Clean Energy Regulator manages the process of input data collection from
companies and the dissemination of this data to relevant agencies. The Online System
for Comprehensive Activity Reporting tool (OSCAR) is used for the collection of the input
data from companies.

Audit provisions and penalties for non-compliance are set out in the National
Greenhouse and Energy Reporting Act 2007. The Act, its regulations and detailed
regulations governing the audit system are on the Clean Energy Regulator website
(www.cleanenergyrequlator.gov.au).

Other data sources

Where possible, the NGERS data sources are used for the energy, industrial processes
and waste sectors. This data is supplemented by the use of other published data sources
where necessary. The collection process for other data is well-integrated with the
objectives of other programs, with a strong reliance on data collected and published by
Australia’s principal economic statistics agencies: the Australian Bureau of Statistics
(ABS), the Bureau of Resources and Energy Economics (BREE) and the Australian
Bureau of Agricultural and Resource Economics and Sciences (ABARES). BREE and its
preceding organisations have collected energy statistics for over 35 years and utilised
this data to meet Australia’s reporting commitments to the International Energy Agency.
The ABS is the national statistical agency with legislative backing for its collection
powers. The ABS, in conjunction with ABARES, is the major source of agricultural activity
data. A summary of data sources is in Table 3.7
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Category (UNFCCC Principal data sources |Principal collection mechanism
sector)

Table 3.7 Principal data sources for the estimation of Australia’s inventory

The Department employs consultants to process the satellite imagery to determine land
cover change for the LULUCF sector. Satellite imagery is sourced from Geoscience
Australia (Australia’s principal satellite ground station and data processing facility) via a
memorandum of understanding. Data to support estimates of HFCs are sourced from
compulsory reporting by importers under licensing arrangements under the Ozone
Protection and Synthetic Greenhouse Gas Management Act 2003. The collection of solid
waste data from state and territory government agencies is supported by an exchange of
letters between these agencies.
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Box 3.2 National Greenhouse and Energy Reporting System (NGERS)

The NGERS is an integral element of the national inventory system. The rules for
estimation of data and emissions at the facility level by companies are set out in the
Determination made under subsection 10 (3) of the National Greenhouse and
Energy Reporting Act 2007.

The structure of the Determination is designed to facilitate the integration of
corporate and facility level data provided under the Act with international data
standards on greenhouse emissions.

The scope of the Determination is given by the following categories of emission
sources:
emissions from the combustion of fuel for energy (see
Chapter 2 of the Determination);
from the extraction, production, flaring, processing and
distribution of fossil fuels;
emissions where a mineral, chemical or metal product is
formed using a chemical reaction that generates greenhouse gases as a by-
product (see Chapter 4 of the Determination); and
emissions from waste disposal — either in landfill, as management of
wastewater or from waste incineration.
The scope of the Determination does not include land based emissions covered by
the IPCC categories Agriculture and LULUCF. Emissions from fuel combustion for
land based industries are, nonetheless, covered by the Determination.

Four estimation methods are provided for under the NGERS ranging from low cost
simple default methods to higher order methods requiring sampling and analysis of
inputs or direct monitoring of emissions.

In general, as with the European Union Emissions Trading Scheme, reporters may
choose the estimation method appropriate to their own circumstances. Some
important exceptions relate to reporters in the electricity generation, underground
coal mining and aluminium industries which are required to use method 2 or higher
(see below) for key components of their emission estimations. These restrictions
cover around 60 per cent of emissions reported under the NGERS.

The four NGERS estimation methods are:

the National Greenhouse Accounts default method. Method 1
specifies the use of designated emission factors in the estimation of emissions.
These emission factors are national average factors determined by the Department
using the AGEIS. Although significantly updated, this method is very similar in
approach to that used by many corporations for over a decade to report emission
estimates under the Greenhouse Challenge Plus program — a voluntarily business
climate change program that was run between 1995 and 2009.

The national inventory only utilises activity data collected from companies that report

using this method as no new information is collected in relation to emission factors or
in relation to other key facility-specific parameters.
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: a facility-specific method. Industry sampling and Australian or
international standards listed in the Determination or equivalent are used for analysis
of fuels and raw materials to provide more accurate estimates of emissions.

Method 2 enables corporations to undertake additional measurements — for
example, the qualities of fuels consumed at a particular facility — in order to gain
more accurate estimates for emissions for that particular facility. Method 2 draws on
the large body of Australian and international documentary standards prepared by
standards organisations in order to provide the benchmarks for procedures for the
analysis of, typically, the critical chemical properties of the fuels being combusted.
Method 2 is based on technical guidelines used by reporters under the Generator
Efficiency Standards program, which was in place from 1998 until it was superseded
by the NGERs in 2007.

The national inventory may utilise activity data and emission factors or other key
facility-specific parameters collected by companies using this method, depending on
the analysis of the quality of the data.

: a facility-specific method using Australian or international
standards listed in the Determination or equivalent standards for both sampling and
analysis of fuels and raw materials. Method 3 is very similar to method 2, except that
it requires reporters to comply with Australian or equivalent documentary standards
for sampling (of fuels or raw materials) as well as documentary standards for the
analysis of fuels.

: direct monitoring of emission systems, either on a continuous or
periodic basis. Method 4 provides for a different approach to the estimation of
emissions. Rather than providing for the analysis of the chemical properties of inputs
(or in some case, products), method 4 aims to directly monitor greenhouse
emissions arising from an activity. This approach can provide a higher level of
accuracy in certain circumstances, depending on the type of emission process.
However, it is likely to be more data intensive than other approaches.

As for methods 2 and 3, there is a substantial body of documented procedures on
monitoring practices, and state and territory government regulatory experience,
which provide the principal sources of guidance for the establishment of such
systems.

Estimation methodology

The Australian methodology for estimating greenhouse gas emissions and sinks uses a
combination of country-specific and IPCC methodologies and emission factors. These
methods are consistent with the ReEvISED 1996 IPCC GUIDELINES FOR NATIONAL
GREENHOUSE GAS INVENTORIES, the IPCC GooD PRACTICE GUIDANCE AND UNCERTAINTY
MANAGEMENT IN NATIONAL GREENHOUSE GAS INVENTORIES and GOoD PRACTICE
GUIDANCE ON LAND USE, LAND Use CHANGE AND FORESTRY, and are comparable with
international practice.
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The full description of the methods used by Australia in the estimation of emissions is
provided in the NATIONAL INVENTORY REPORT 2011. In general, Australia’s national
greenhouse accounts have been moving towards a mix of tier 2 and tier 3 estimation
methods that incorporate:

« facility-specific emissions estimation processes;

o characterisations of the capital and technology types at the point of emission;

« dynamic relationships that link current emissions outcomes with the activity levels of
previous years; and

« spatial differences in emissions processes across Australia.

The additional complexity in the methodology allows emissions to be estimated more
accurately.

The commencement of data collection under the National Greenhouse and Energy
Reporting Act 2007 provides the foundation for a progression of national inventory
estimation approaches towards tier 3 or facility-specific estimation approaches within the
energy, industrial processes and waste sectors.

Tier 3 approaches have been in place for fuel combustion in the electricity industry for a
number of years, and from fugitive emissions from underground coal mining sources.
These existing tier 3 approaches have been supported by the use of the new NGERS
data. For a range of additional categories, a mix of tier 2 and tier 3 approaches will
continue to be implemented over time as methods for facility-specific measurement of
emissions or key data inputs are adopted by reporters and as key pre-conditions for
implementation of the new methods are met. These circumstances include that the data
must comply with prescribed data standards (in this case, set out in the Determination),
that there is a timely and comprehensive data collection system in place, and that the
resulting emission estimates for the source pass the inventory quality criteria set out in
the Quality Assurance - Quality Control Plan (for example, in relation to completeness
and international comparability).

Emissions estimation

The Department introduced the AGEIS into the inventory production process in 2005.
The system is designed to receive input and activity data, generate emissions estimates,
facilitate quality control checks, and provide secure access by the public to the emissions
database.

The system is integrated with the UNFCCC Common Reporting Format Reporter Tool,
which enables the smooth transfer of emissions data to the UNFCCC with the aim of
improving the timeliness and quality of Australia’s inventory submissions.

While the AGEIS is used for final preparation of the National Greenhouse Accounts, the
inventory uses the Full Carbon Accounting Model (FullCAM) to estimate emissions and
removals from the LULUCF sector and KP-LULUCF activities. FUllCAM has been
progressively developed to provide a greenhouse gas accounting capability for LULUCF.
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The progressive development of the model is set around priorities according to the scale
of emissions from either the land use activity or carbon pool. To date, spatially explicit
process-based ecosystems modelling capability has been completed for the conversion
of forests to other land uses (e.g. cropping and grazing), conversion of lands to forest,
croplands remaining croplands and the grassland component of grasslands remaining
grasslands.

Archiving

The Australian documentation systems aim to both manage and retain all data used in
the estimation of emissions to ensure the continuity and security of the national inventory
systems.

The AGEIS is at the heart of Australia’s documentation systems as it allows efficient
electronic data management and archiving of the significant quantities of data needed to
generate an emissions inventory.

The Australian documentation systems aim to both manage and retain all data used in
the estimation of emissions to ensure the continuity and security of the national inventory
systems.

The AGEIS is at the heart of Australia’s documentation systems as it allows efficient
electronic data management and archiving of the significant quantities of data needed to
generate an emissions inventory.

Its data management functions include:

e archival and storage of the emissions estimates of past submissions;

« archival and storage of past activity data, emission factors and other parameters and
models;

« archival and storage of data source descriptions, methodology descriptions and
source reference material; and

e integrated access to the documentation of data sources, methodology descriptions
and source reference material.

All these systems are designed to provide inventory staff ready access to all relevant
materials that underpin the emissions estimates and to provide the means for replication
of emissions estimates from past submissions.

AGEIS functions are supported by some additional and important elements of the
documentation system:

« documentation of the inventory’s emissions estimation methodologies in the National
Inventory Report; and
e maintenance of a national inventory library of source material documents.
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3.3.5 Key category identification

Parties to the UNFCCC are required to identify key categories to ensure use of
appropriate methods and to prioritise inventory development and research efforts. A key
category has a significant influence on a country’s total inventory of direct greenhouse
gases in terms of the absolute level of emissions, the trend in emissions, or both.

Australia has identified key categories for the inventory using the tier 1 level and trend
assessments, as recommended in the IPCC Goob PRACTICE GUIDANCE FOR LULUCF.
This approach identifies sources that contribute to 95 per cent of the total emissions or
95 per cent of the trend of the inventory in absolute terms.

When the LULUCF sector is included in the analysis, Australia has identified public
electricity (solid fuel) and land converted to grassland as the most significant of the key
categories (i.e. contributing more than 10 per cent of the level and/or trend) in 2011.
When the LULUCF sector is excluded from the analysis, the most significant key
categories in 2011 are public electricity (solid fuel), road transportation (liquid fuels) and
enteric fermentation (cattle). Full analysis of the key categories is available in Australia’s
NATIONAL INVENTORY REPORT 2011.

3.3.6 Recalculation of previously submitted inventory data

Inventory estimates are periodically recalculated. This occurs for a number of reasons,
including end-of-series averaging effects (for the agriculture sector), revisions in key
external data sources, and revisions to data due to refinements in the estimation
methodology or the inclusion of additional sources. To ensure the accuracy of the
estimates, and to maintain consistency of the series through time, recalculations of past
emissions estimates are undertaken for all previous years. These recalculations are
conducted in accordance with IPCC guidelines and are reported in Australia’s national
inventory reports.

The scope of planned future refinements of the Australian inventory is set out in the
Inventory Improvement Plan. It is informed by the ongoing technical review of sectoral
methodologies and data sources undertaken by the Department as part of Australia’s
efforts to comply with inventory good practice.

Priorities for the inventory development process are informed by:

e the need to reduce uncertainty of the national emissions estimates;

e responses to international reviews;

« changing international practice and changing IPCC methodologies; and

« the need to continue to review completeness of the inventory and to identify and
estimate minor additional sources.

3.3.7 Quality assurance and quality control

Quiality assurance and quality control processes for Australia’s national inventory
systems are outlined in full in the National Inventory Systems: Quality Assurance—
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Quiality Control Plan. The plan has been prepared to conform with good practice (IPCC
2000, 2003) and to contribute to the production of accurate inventories in which
uncertainties are reduced to the extent practicable, and which are transparent,
documented, consistent over time, complete and internationally comparable.

To this end, the Department has established quality objectives for the national
greenhouse account emissions estimates and for the National Inventory Report itself.
The quality indicators comprise a mix of self-assessment and external assessment (in
particular, by external consultants, the National Greenhouse Gas Inventory Committee
and the UNFCCC expert review teams).

Quality control procedures

The key elements of the Department’s quality control procedures include:

« establishment of explicitly defined quality objectives for the national greenhouse
accounts together with annual evaluations of the inventory against these objectives;

« automated and systematised quality control processes built within AGEIS for all data
handling and emissions estimation procedures, principally aimed at ensuring time
series consistency and accuracy;

o prioritisation of quality control processes built within AGEIS to ensure effort is
principally directed toward key categories;

« separation of data handling and data approval roles within the Department to improve
accountability;

« auditability of quality control tools to improve accountability;

« reconciliation checks for emissions data with reference to Australia’s national
greenhouse accounts structure—national emissions estimates are reconciled with the
aggregation of state and territory emissions estimates;

« reconciliation of IPCC emissions estimates with economic sector classification
estimates; and

« reconciliation checks for emissions data to ensure completeness of activity data for
fossil fuels, biomass, carbonates and synthetic gases.

Tier 1 quality control checks

Emissions estimation is conducted through the use of the AGEIS software (apart from
the LULUCF sector). Management of the AGEIS is conducted in accordance with the
Control Objectives for Information and related Technology (COBIT) framework.

The AGEIS was subject to a performance audit by the Australian National Audit Office in
2009.

Key tier 1 quality control procedures for the inventory compilation process have been
systematically built into the operation of AGEIS. Standardised and auditable checks are
undertaken, for example, to reduce the risks of errors associated with the input of activity
data, missing data, recalculations, and the time series consistency of generated
emissions estimates. Tier 1 checks are also implemented during the pre-processing of
input data.
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Extensive internal verification of emissions estimates as well as external acceptance
testing of system integrity and functionality was undertaken during the development of
AGEIS. Emissions estimated by AGEIS were compared with those previously reported
using traditional spreadsheets to ensure that:

e emissions were calculated correctly;
e parameter and emissions units were correctly recorded; and
o data were correctly aggregated from lower to higher reporting levels.

Implementation of new estimation methodologies are undertaken using a dual estimation
approach, which ensures that AGEIS emissions estimates are verified independently.

Mass balance checks have been undertaken for all years to assess completeness and
accuracy. All carbon entering the economy in fuels is accounted for—either as emissions
from fuel combustion, emissions from the use of fossil fuels as reductants, non-energy
uses, use of biomass sources of energy or international bunkers.

Carbon balances for biomass and carbonates consumption and mass balances for
synthetic gases have been constructed. Input data and implied emission factors are
checked for time series consistency before submission using AGEIS software.

Tier 2 quality control checks

Category-specific quality control (tier 2) checks are conducted for all sectors to test for
completeness, international comparability and verification of country-specific parameters.

Completeness and accuracy are tested through the operation of mass balance checks.
The application of mass balance constraints for carbon in fuels, carbonates, biomass
wastes, and HFCs and nitrogen balances for domestic and commercial wastewater
constitute tier 2 quality control measures. All carbon entering the economy in fuels is
accounted for, either as emissions from fuel combustion, emissions from the use of fossil
fuels as reductants, non-energy uses, use of biomass sources of energy, or international
bunkers. Carbon balances for biomass, carbonates and synthetic gas consumption have
also been implemented. The results of these checks against the principal quality
objectives are set out in the National Inventory Report.

International comparability of emission estimates is systematically tested through
comparisons of the international emission factors obtained for significant sources of the
Australian inventory with the distribution of international emission factors for all other
Annex | parties.

For the energy, industrial processes and waste sectors, systematic verification tests are
undertaken for country-specific parameters, such as emission factors utilising data
collected under the NGERS. Country-specific parameters are tested against the NGERS
datasets that meet the prescribed conditions. If the mean of the NGERS dataset is
significantly different to the country-specific parameter, the parameter may be revised to
reflect the new information.
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The empirical research program set out in the National Inventory Improvement Plan is
designed to generate information to provide the basis for verification tests for parameters
in either tier 2 or tier 3 methods where private measurement activity is not undertaken.

In addition, country-specific parameters may also be subjected to verification tests on an
ad hoc basis as new information is obtained.

Quality assurance procedures

Australia’s quality assurance systems operate at a number of levels. Quality assurance
controls that are implemented annually include:
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the Department’s preparation of the inventory is overseen by the National Inventory
Systems Executive Committee;

the National Inventory Report is reviewed prior to submission to the UNFCCC by the
National Greenhouse Gas Inventory Committee, which comprises representatives of
state and territory governments, and the CSIRO. This is the principal formal external
review mechanism for the report before it is finalised;

inventory improvements are prioritised and reviewed by the National Inventory Users
Group;

Department estimates are reconciled by external consultants for specified sectors,
including mineral, chemical and metal products within industrial processes, and
agricultural soils within agriculture;

remote sensing imagery and data inputs for the LULUCF undergoes quality
assurance;

the inventory is potentially subject to audit by the Australian National Audit Office
(ANAO). The ANAO is an independent office established under The Auditor-General
Act 1997. It conducts performance audits of government agencies operating under
the Standard on Assurance Engagements ASAE 3500 Performance Engagements
issued by the Australian Auditing and Assurance Standards Board (AUASB). ANAO
reports are tabled in the Australian Parliament and subject to review by the Joint
Committee of Public Accounts and Audit (JCPAA). The ANAO undertook a
performance audit of the national inventory in 2009;

inventory emission estimates and methods are open for public review through the
release of transparent and easily accessible information via the Department and
AGEIS webpages. Industry and public feedback is encouraged. Submissions are
made through the inventory email facility:
nationalgreenhouseaccounts@climatechange.gov.au;

a public consultation process (review of the NGER Measurement Determination:
Discussion paper, August 2010) provided feedback from the public on key emission
factors used; and

the government participates in UNFCCC expert review team processes that aim to
review and improve the quality of all Annex | inventories in an open and facilitative
manner. Australia’s inventory has been reviewed by in-country teams in 2002, 2005,
2008 and 2010, with centralised reviews utilised in other years.
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The Australian National Registry of Emissions Units (ANREU) is a system designed to
meet one of Australia’s commitments under the Kyoto Protocol. The Protocol requires
each country with an emissions reduction target to establish a national registry to ensure
accurate accounting of the issuing, holding, transfer, acquisition, cancellation, retirement
and carryover of Kyoto units.

The ANREU was initialised with the International Transaction Log—an international
system that links registries from different countries— on 19 December 2008. This system
is managed by the UNFCCC Secretariat. It verifies the validity of transactions of Kyoto
units including issuing, transfer, and acquisition between registries. Formal notification for
Australia to issue 2 957 579 143 assigned amount units (AAUs) was received from the
International Transaction Log on 14 July 2009. Australia’s AAUs were issued into the
registry under instruction from the then Minister for Climate Change and Water, the Hon
Senator Penny Wong, on 28 July 2009.

Organisations or individuals that wish to hold Kyoto units in Australia are required to have
an ANREU account. The Australian Government authorises legal entities to transfer and
acquire Kyoto units using the ANREU. Each entity is required to comply with the
applicable provisions of the Kyoto Protocol and the decisions of the Parties to the
Protocol, including the decision ‘Modalities, rules and guidelines for emissions trading
under Article 17 of the Kyoto Protocol'.

This decision, along with the decision ‘Modalities for the accounting of assigned amounts
under Article 7, paragraph 4, of the Kyoto Protocol’ provides the basis for the rules that
underpin the operation of the ANREU. In addition, the Government passed the
Australian National Registry of Emissions Unit Act 2011 and the Australian National
Registry of Emissions Unit Regulations 2011, which covers the management and
operation of the ANREU.

The ANREU is administered by the Clean Energy Regulator, a statutory agency of the
Government. The web address for the Australian National Registry of Emissions Units is:
https://nationalregistry.cleanenergyregulator.gov.au/ .

The above decisions of the Kyoto Protocol require Australia to maintain a list of entities
authorised by the Government to participate in international emissions trading and make
that list available through the ANREU. Australia is also required to make certain
information publicly available, and to provide an online publicly accessible user interface
that allows people to query and view the information. This can be found at:
https://nationalregistry.cleanenergyregulator.gov.au/report/listPublicReports

Publicly available information includes the following:

o all authorised ANREU Account Holders;

« current holdings of eligible Kyoto Protocol emission units for each Authorised
Account;

« the type of account (holding, cancellation or retirement);
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« the commitment period with which a cancellation or retirement account is associated;
and
o authorised representatives associated with each account.

Personal information of Account Authorised Representatives, including their identification
numbers, names, addresses, email and phone and fax numbers, is confidential and is
not published, in accordance with Decision 13/CMP.1 Paragraph 44 of the Conference of
the Parties to the Kyoto Protocol and Regulation 50 of the Australian National Registry of
Emissions Units Regulations 2011.

Name and contact information for the Australian National Registry:

Mr Shaun Calvert

Registry Systems Administrator

Regulatory Division,

Carbon Price Operations Branch

Clean Energy Regulator

GPO Box 621

Canberra ACT 2601

Tel: +61 2 6159 3398

Email: shaun.calvert@cleanenergyregulator.gov.au

The Australian National Registry is not operated in a consolidated system with any other
Party’s registry.

3.4.1 Database structure and capacity of the Australian National Registry

The following is an extract from the software specifications for ANREU.

Front end server

The ANREU runs Microsoft Internet Information Services 7 (IIS) for its front-end web
server. All incoming requests enter, and outgoing responses exit, though the IS server.
The IS server rewrites URLS, then either passing it to the application server or back to
the client. Secure Socket Layer (SSL) termination happens on this tier. SSL provides a
secure connection between the ANREU and a client's web browser or the International
Transaction Log. SSL uses a certificate which has been issued by a security authority to
encrypt data moving over the unsecured internet. Beyond this point data travels
unencrypted between this front-end server and the application server. This is considered
internal to the application. The IIS server converts all inbound and outbound HTTP
communication to HTTPS secure communications.

Requests from the International Transaction Log and responses from the ANREU follow
the same pattern. However, the front end server is not used for outgoing connections to
the International Transaction Log initiated by the ANREU.

Application server

The middle tier serves the ANREU web application and uses Apache Tomcat 7.0.
Apache Tomcat is an open source implementation of the Java Servlet and JavaServer
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Pages specifications that originally started as Sun Microsystems' original reference
implementation. Tomcat runs the compiled Java Bytecode and allows for external access
to application. Tomcat also provides externalized configuration for the application such
as database connection details.

For outgoing requests to the International Transaction Log initiated by the ANREU web
application, SSL origination occurs in the ANREU web application itself. Encrypted
responses from the International Transaction Log return directly to the web application.

Database

Microsoft SQL Server 2008 provides a relational database back-end for persistent
storage of data for the application.

International transaction log service

Transactions performed between the ANREU and the International Transaction Log take
place through web service interfaces, following the Data Exchange Standards for
Registry Systems under the Kyoto Protocol (DES). These web service interfaces are
implemented using Apache Axisl (Axis) which is an open source implementation of the
Simple Object Access Protocol (SOAP). Axis supports generation of Java stub code
based on the RPC/Encoded Web Service Definition Language (WSDL) specified by the
DES. SOAP web services map to an internal service layer, isolating the web service
code from the application code so that changes to the application can be made without
affecting the International Transaction Log web service contract.

There are two web service interfaces: the client interface which allows the sending of
messages to the International Transaction Log; and the server interface which allows the
ANREU to receive messages from the International Transaction Log. Both of these
interfaces are defined as WSDLs in the DES.
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ANREU Logical Network Topology (Production Environment)

The ANREU contains the functionality to perform issuance, conversion, external transfer,
(voluntary) cancellation, retirement and reconciliation processes using XML messages
and web-services as specified in the latest version of the Data Exchange Standards for
Registry Systems under the Kyoto Protocol (DES).

In addition, the ANREU also contains: 24 Hour Clean-up, Transaction Status enquiry,
Time Synchronisation, Data Logging requirements (including, Transaction Log,
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Reconciliation Log, Internal Audit Log and Message Archive) and the different identifier
formats as specified in the DES.

In order to minimise discrepancies between the ANREU and the International
Transaction Log, the following approach has been adopted:

Communications between the registry and the International Transaction Log are via
web services using XML messages—as specified in the DES 1.1. These web
services, XML message format and the processing sequence are checked by the
registry to ensure the compliance with DES;

The registry validates data entries against the formats of information as specified in
Annex F of the DES;

The registry implements internal controls in accordance with the checks performed by
the International Transaction Log, as documented in Annex E of the DES;

All units that are involved in a transaction are earmarked internally within the registry;
thereby preventing the units from being involved in another transaction until a
response has been received from the International Transaction Log and the current
transaction has been completed,;

The web service that sends the message to the International Transaction Log for
processing ensures that a message-received acknowledgement is received from the
International Transaction Log before completing the submission of the message.
Where no acknowledgement message has been received following a number of
retries, the web service terminates the submission and rolls back any changes made
to the unit blocks that were involved;

Where a 24-hour clean-up message is received from the International Transaction
Log, the existing web service rolls back any pending transactions and the units that
were involved, thereby preventing any discrepancies in the unit blocks between the
registry and the International Transaction Log; and,

Finally, if an unforeseen failure were to occur, the data discrepancies between the
registry and the International Transaction Log can be corrected via a manual
intervention function within the registry. Following this, reconciliation would be
performed to validate that the data is in sync between the registry and the
International Transaction Log. If a discrepancy reoccurs in the registry, the following
measures are applied:

— identification and registration of the discrepancy;

— identification of the source of the discrepancy (DES, registry specifications,
erroneous programming code);

— elaboration of a resolution plan and testing plan;

— correction and testing of the software; and

— release and deployment of the corrected software.

For the ANREU, the following security measures have been implemented. Access to the
registry is allowed via a personal username and password—allocated as a part of a
registration process performed by the Clean Energy Regulator.
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Users of the ANREU are divided into four security groups. These groups control the
access and security at the application level. A user’s login information is assigned to a
user group, which determines what the user can and cannot do within the system. The
registry supports the following user groups.

The system administrator group has global authority throughout the registry. This user
is responsible not only for the day-to-day functionality of the system, but also for
administrative support. This group has access to all functionality that can be provided
through the registry interfaces, but does not have direct access to the database tables
and the web-application server. The registry administrator is responsible for such policy-
based activities as account creation, approval of forwarding instructions, monitoring
notifications and messages logs, and coordinating with the International Transaction Log
for reconciliations. This may include user management, managing and setting batch jobs,
and reviewing audit and transaction logs.

This group is also responsible for maintaining the technical environment of the ANREU,
including all hardware, software, and network concerns. This includes scheduling regular
data backups and restoring data in the event of a system.

The account administrator group key function is to establish and maintain all account
information within the ANREU. This group does not have the permissions to perform
transactions, nor undertake any technical responsibilities within the application.

Provisions are made for account holders to have access to the registry web application.
The registry provides the capability to create users with restricted levels of access by
which users would only be permitted to access data relevant to their own holdings and
activities. These permissions can be configured using the system administration
functions. In order to prevent operator errors, the registry software incorporates
validations on all user inputs to ensure that only valid details are submitted for
processing. The registry displays confirmation of user input to help the user to spot any
errors that had been made and implements an internal approval process (input of
relevant password details) for secondary approval for relevant operations before
submitting the details to the International Transaction Log for processing.

The fourth group is a read only access — ANREU auditor — which provides auditors the
appropriate access to view all transactions and holdings to ensure compliance with the
DES and Government requirements.

Information publicly accessible through the user interface to the national registry

The following public reports are available through the user interface—no logon
procedures are required to view these reports:

« alist of all accounts held within the national registry;

o alist of all Authorised Account Holders;

e areport detailing current Kyoto unit holdings for each account;

« alist of all Joint Implementation projects— including details of such projects; and

e asummary report of total unit holdings and transactions for the past calendar years.
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Publicly available information can be found at:
https://nationalreqistry.cleanenergyregulator.gov.au/report/listPublicReports

Measures to safeguard, maintain and recover data in the event of disaster

The servers (main and backup sites) that host the ANREU are in physically secure data
centres fitted with secure access control systems. All data centres are fitted with smoke
detection and automatic fire suppression systems. Anti-virus software upgrades are
downloaded and installed autonomously on to the servers as soon as they are released.
A full backup of each database and an hourly transaction log backup during business
hours takes place every day with the backup media being held at an off-site third-party
secure-storage facility. The database content is also replicated at a minimum of 30
minute intervals to a secondary data centre location when the clustering environment is
implemented. This serves as the hosting platform for disaster recovery.

In the event of a disaster, a decision will be taken (between the Clean Energy Regulator
and the information technology contract supplier) to invoke disaster recovery. This will
involve:

« stopping all transactions to the main platform;

e ensuring that the committed transactions are replicated to the disaster recovery site;
and

e switching all external interaction with the main site over to the secondary location.

The information technology contract supplier is committed to resuming the service for the
Clean Energy Regulator operators within eight hours of the decision being made.

Results of previous test procedures

Australia’s independent assessment report is available from the UNFCCC website.
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Key Developments

Since the Fifth National Communication on Climate Change, Australia has
implemented a broad based carbon price and refined the suite of complementary
climate change policies. This comprehensive policy package provides a clear
pathway for reducing Australia’s greenhouse gas emissions, ensuring Australia plays
its part in global action. Australia has agreed to unconditionally reduce its
greenhouse gas emissions by 5 per cent on 2000 levels by 2020 and 80 per cent by
2050.

The Australian Government embarked on a renewed effort to price carbon post the
federal election in 2010. A number of analysis and consultation activities were
instigated to inform an updated climate change response, and build the support
necessary to secure its implementation. Specifically, the Government:

Established a Multi-Party Climate Change Committee (the MPCCC) chaired by
the Prime Minister comprising Government, Greens and independent
members of parliament. The MPCCC was charged with exploring options for
implementing a carbon price and building consensus on how Australia will
tackle the challenge of climate change;

Requested Professor Ross Garnaut, an eminent Australian economist, update
his landmark assessment of the impacts of climate change on the Australian
economy and the options for medium to long term policy frameworks; and
Commissioned updated economic modelling from the Australian Treasury to
assess the impact of carbon price options on the Australian economy.

These activities underscored the importance of a comprehensive climate change
response for securing Australia’s future prosperity. The Australian Government’s
comprehensive response is the Clean Energy Future Plan — a plan to transition
Australia’s economy to a low emission future inclusive of a number of significant
new climate change measures, including:

An emissions trading scheme commencing on 1 July 2012 with a two-year
fixed price period, which covers approximately 60 per cent of Australia’s
emissions;

The Clean Energy Finance Corporation — a legislated $10 billion fund
dedicated to investing in clean energy in order to drive the biggest expansion
in the clean energy sector in Australian history;

The establishment of the Australian Renewable Energy Agency to coordinate
over $3 billion of funding for research, development and demonstration of new
renewable energy technologies;

The creation of an Energy Security Fund currently worth $2.5 billion to
maintain secure energy supplies and underpin a successful energy market
transition to a carbon price;

A $9.2 billion Jobs and Competitiveness Program to assist emissions-intensive
trade-exposed industries as they transition to the emissions trading scheme.
A Clean Technology Program worth more than $1 billion to the Australian
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manufacturing sector for energy efficiency and low emission technology
upgrades; and

The establishment of a Biodiversity Fund worth nearly $450 million and other
land-based measures to help protect Australia’s ecosystems, support climate
change action on the land, and build land sector resilience to the impacts of
climate change.

The new measures in the Clean Energy Future Plan were designed to operate in
concert with a range of successful existing policies such as the Renewable Energy
Target, the newly established Carbon Farming Initiative, and targeted appliance,
equipment, building and industrial energy efficiency programs. A corresponding
process was initiated across levels of government to identify and phase out non
complementary policies upon the introduction of a carbon price.

This chapter provides a detailed overview of the evolution of Australia’s climate
change response and the major mitigation policies and measures at the national and
sub-national level. It evidences Australia’s mitigation action, demonstrating
Australia’s commitment to meet its obligations under the United Nations Framework
Convention on Climate Change and the Kyoto Protocol, and play its full and fair part
in global efforts to prevent dangerous climate change.

Taking action on climate change is one of the Australian Government’s highest priorities.
As one of the hottest and driest continents on earth, unmitigated climate change poses
severe threats to Australia’s unique natural assets and future economic prosperity. The
Australian climate system is characterised as one of extremes but the prevalence of
extreme climate events and conditions in recent decades mirrors the growth trend
experienced across the globe. Since the 1950s, each decade has been warmer than the
last, and the summer of 2012-13 was the hottest on record - over 100 temperature
records were broken across all parts of the continent. Climate change is imposing
economic costs on the Australian community; taking concerted action to reduce carbon
pollution now will ensure the transition to a clean energy future is more manageable and
affordable.

Major changes have been made to climate change policy settings since Australia’s Fifth
National Communication on Climate Change. The current policy framework builds on the
measures implemented by previous Australian, state, territory and local governments,
and rests on three pillars: reducing Australia's emissions; adapting to unavoidable
climate change; and helping to shape a global solution.

This chapter focuses on the first pillar by outlining the governance structures, policy
context and policy-making processes that underpin Australia’s efforts to reduce
emissions, and describing the major mitigation measures. This includes those in the
Clean Energy Future Plan and associated complementary and transitional measures to
support all parts of the Australian community to take action.
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Australia’s climate change policies have been informed by an extended period of
research, analysis and review. These policies have been developed in close consultation
with key stakeholders from government, industry, non-government organisations,
environmental groups, scientists and members of the Australian public.

The period between Australia’s Fifth and Sixth National Communication realised major
changes in Australia’s climate change policy landscape. In July 2011, the Government
released the Clean Energy Future Plan; its comprehensive plan for tackling climate
change comprising four key elements: a carbon price - the central element - augmented
by targeted renewable energy, energy efficiency and land sector action. The Clean
Energy Future Plan details how the Government will support Australian households,
businesses and communities to transition to a clean energy future.

The development and implementation of the Clean Energy Future Plan, and in particular
the emissions trading scheme that commenced on 1 July 2012, resulted from extensive
consultation, modelling and independent advice. The foremost activities include: the
Garnaut Climate Change Review and 2011 update; the Carbon Pollution Reduction
Scheme White Paper, economic modelling commissioned from the Australian Treasury,
policy complementarity reviews across levels of government, and the outcomes from the
Prime Minister’'s Task Group on Energy Efficiency.

Following the formation of a minority Government after the August 2010 federal election
a Multi-Party Climate Change Committee, made up of the Government, the Greens and
independent members of parliament, was established to explore options for
implementing a carbon price and tackling the challenge of climate change. Changes
were also made to streamline governance processes across levels of government in
Australia, including those relating to climate change policy.

This research, analysis, consultation and governance context is outlined in the following
sections to explain the evolution of Australia’s mitigation policies and measures.

4.1.1 Climate change policy making responsibility

The whole-of-government response to climate change is currently coordinated by the
Australian Government Department of Industry, Innovation, Climate Change, Science,
Research and Tertiary Education. The Department is responsible for policy development
and advice on climate change issues, both domestically and internationally, and works
closely with other national agencies and other levels of government on the delivery of a
national approach to climate change. The Department also liaises extensively with
Australian business, the non-government sector and the community.

In the representative sphere, the forum for cooperation between the Commonwealth,
state and territory governments, the Council of Australian Governments, is supported by
a number of Ministerial Councils. The Ministerial Council structure was reformed in
February 2011 and at this time a Select Council on Climate Change (SCCC) was
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established. The purpose of the SCCC was twofold; to support an effective response to
climate change policy issues with national implications, and to provide a forum for the
Government to engage with states, territories, local government and New Zealand on
program implementation issues. Of particular concern to emission reduction policies, the
SCCC developed a national approach to assess the complementarity of existing and
future climate change measures with the emissions trading scheme. This assessment
methodology was used by Commonwealth, state and territory governments to rationalise
policies and measures that were not considered complementary to the emissions trading
scheme or were ineffective, inefficient or imposed duplicative reporting requirements on
business.

Upon the implementation of the main components of the Clean Energy Future Plan, and
as policy action on climate change has matured, the need for a stand-alone SCCC has
dissolved. The relevant Commonwealth, state and territory Ministers recently agreed to
transfer the responsibility for climate change action to the sector or issue specific
Ministerial Council most relevant to the particular climate change policy consideration.
This development demonstrates the continued enmeshing of climate change policy within
the core policy activities of the long standing, traditional areas of government. Key
Ministerial Councils that will take carriage of specific climate change matters include:

« Standing Council on Energy and Resources;
« Standing Council on Environment and Water; and
« Standing Council on Transport and Infrastructure.

4.1.2 Multi-Party Climate Change Committee

The Multi-Party Climate Change Committee (MPCCC) was formed after the Australian
federal election in September 2010 resulted in a minority government.

The Prime Minister chaired the Committee, with the Deputy Prime Minister and Minister
for Climate Change and Energy Efficiency (who served as co-Deputy Chair) participating
with a number of the independent members of the Parliament. The Committee was
advised by a panel of four independent experts, and supported by a Secretaries’ Group
comprised of Secretaries of Commonwealth departments involved in implementing
climate change policy.

The Committee considered that an emissions trading scheme was the most cost-
effective and economically responsible way of reducing Australia's carbon pollution, and
that its introduction would enable Australia to play its part in global efforts to reduce the
risks posed by climate change.

The Committee consulted, negotiated and reported on agreed options. On 10 July 2011,
the Committee released a Clean Energy Agreement which provided essential directive
and input for the Clean Energy Future Plan.
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4.1.3 Key policy analysis and advice mechanisms

To develop Australia’s comprehensive suite of mitigation policies and measures, the
Government has employed a process of expert modelling, research and policy analysis.
Some activities span back to the Fifth National Communication reporting period but many
have been updated or extended since the Australia’s report was submitted in 2010. All
are important in understanding the development of the Clean Energy Future Plan and the
streamlining of Australia’s climate change policies and measures over this time. The
following sections provide a chronological overview of these activities.

The Garnaut climate change review and review update

The Garnaut Climate Change Review was first commissioned by Australia's
Commonwealth, state and territory governments in 2007. Professor Ross Garnaut, a
distinguished Australian economist, was tasked with conducting an independent study of
the impacts of climate change on the Australian economy and recommending medium to
long-term policies and frameworks for addressing climate change to improve the
prospects of sustainable prosperity.

Released in September 2008, the final report of the Garnaut Review represented the
most extensive examination ever undertaken of how Australia is likely to be affected by
climate change, and how it can best contribute to mitigation efforts while adapting to the
unavoidable impacts. In producing the report, Professor Garnaut consulted a wide range
of experts and stakeholders in Australia and overseas: academics; officials; government
departments and public bodies; business leaders and representatives; and non-
government organisations. The process was also informed by a series of public forums
and specialist lectures for more than 10 000 participants around Australia, as well as a
formal submission process that attracted almost 4000 submissions. Further, a number of
specialist reports were commissioned on the impacts of climate change on Australia.

The Garnaut Review made clear that the costs to Australia of not acting on climate
change would be greater than the costs of responsible mitigation. Moreover, the
aggregate costs of action were estimated to be modest, whereas the benefits of action
(and the costs of inaction) would increase over time, becoming more pronounced in the
second half of the 21st century and beyond. The Garnaut Review observed that ‘the
overall cost to the Australian economy from tackling climate change is manageable and
in the order of one to two-tenths of 1 per cent of annual economic growth’ (Garnaut 2008,
p. 296). It concluded that ‘the costs of well-designed mitigation, substantial as they are,
would not end economic growth in Australia, its developing country neighbours, or the
global economy. Unmitigated climate change probably would’ (Garnaut 2008, p. 268).

The Garnaut Review found that it is in Australia’s national interests for a fair and effective
global agreement to be negotiated and secured to deliver deep cuts in emissions
consistent with stabilising concentrations of greenhouse gases at around 450 parts per
million or lower. It also found that the most prospective pathway to this goal would be to
embark on global action that reduces the risks of dangerous climate change and builds
confidence that deep cuts in emissions are compatible with continuing economic growth
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and improved living standards. The report concluded that a well-designed emissions
trading scheme at the centre of a targeted suite of complementary measures represented
the most efficient and effective way for Australia to achieve its mitigation objectives.

The Australian Government accepted these findings in its December 2008 White Paper
for the development of the Carbon Pollution Reduction Scheme. Attempts to legislate this
scheme were halted in May 2010 after three unsuccessful attempts to pass the
Australian Parliament. However, after the August 2010 federal election, the Government
again moved to prosecute a carbon price. To support these efforts, Professor Garnaut
was asked to revisit his findings in light of the developments since September 2008
which included the Copenhagen and Cancun Conferences of the Parties, as well as the
ramifications of the Global Financial Crisis. Accordingly, the Garnaut Climate Change
Review—Update 2011 released a series of papers in February and March 2011
addressing developments across a range of areas including: climate change science and
impacts; international mitigation progress; carbon pricing; land; innovation; and the
electricity sector.

Professor Garnaut found that ‘developments in science, global emissions profiles and
shifts in the structure of global climate change agreements have all strengthened the
national case for a stronger mitigation effort’ (Garnaut 2011, p. xiv)

The report again recommended a carbon price framework be established as quickly as
possible and the substantive part of the report detailed specific design parameters of a
proposed emissions trading scheme with a fixed price start, including a commencement
price in the range of $A20 to $A30 per tonne of greenhouse gases.

Professor Garnaut’s findings fed directly into the policy deliberations in developing the
emissions trading scheme and broader Clean Energy Future Plan.

Economic analysis of an emissions trading scheme

In October 2008, the Australian Treasury published Australia’s Low Pollution Future:

The economics of climate change mitigation, a report modelling the potential economic
impacts of reducing greenhouse gas emissions over the medium and long term. In
partnership with many of Australia’s leading economic modellers of climate change, the
Treasury conducted one of the largest and most complex economic modelling projects
ever undertaken in Australia. The modelling spanned global, national and sectoral scales
and examined distributional impacts, including the implications of emissions pricing for
the goods and services that households consume.

The Treasury modelling indicated that, with efficient policy settings, Australia and the
world would continue to prosper while making the emissions cuts required to reduce the
risks of dangerous climate change. The report examined four different scenarios in which
Australia and the world followed pathways to a low-emissions future with varying global
stabilisation goals and requirements. In all four scenarios, the modelling showed
prosperity increasing, albeit at a marginally slower rate than would occur under current
policy settings, while ambitious stabilisation goals were achieved (CofA 2008a, p. vi).
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The key conclusions from the modelling were that:

« early global action would be less expensive than later action—that is, in the event the
world was to act, the countries that acted early would be advantaged;

o a market-based approach would allow robust economic growth into the future, even
as emissions fell; and

e many of Australia’s industries would maintain or improve their competitiveness under
an international agreement to combat climate change.

The report noted that Australia’s comparative advantage would change in a low-
emissions world, presenting new opportunities for some sectors of Australia’s economy,
and that—with coordinated global action—most sectors of the economy would grow, with
low-emissions sectors growing strongly and some emissions-intensive sectors
maintaining or improving their international competitiveness.

The Treasury completed an updated modelling project with the results released as the
Strong Growth, Low Pollution: Modelling a Carbon Price report on 10 July 2011.

While the scenarios modelled were not the same as the first exercise, the findings were
broadly similar:

« the Australian economy and the global economy both continue to grow strongly as the
world acts to reduce carbon pollution;

« early action is cheaper than delayed action;

e pricing carbon will drive structural change in the economy, moving production towards
less emission-intensive industries. Many of Australia’s industries will maintain or
improve their competitiveness in a carbon constrained world; and

o the structural change in the economy driven by a market-based emissions trading
scheme will be modest compared to other changes facing the economy, such as
those driven by the terms of trade or demographic change.

The modelled scenarios investigated the distributional impacts of a fixed carbon price
commencing in the range of $A20 per tonne moving to a floating world price of around
$29 per tonne in 2015-16. They investigated a number of global mitigation pathways in
terms of the resultant atmospheric concentration of greenhouse gases, commencing with
the pledges made by countries at the Copenhagen and Cancun Conferences of the
Parties. The analysis was particularly important in informing price setting for the fixed
price period of the emissions trading scheme and the assistance for the household and
emission-intensive trade-exposed sectors.

Complementary Policy Analysis

In December 2007, all jurisdictions committed to meeting a Council of Australian
Governments request to review and streamline their existing climate change mitigation
measures. The Strategic Review of Australian Government Climate Change Programs
developed principles of complementarity and assessed whether climate change
programs are efficient, effective, appropriate and complementary to the proposed Carbon
Pollution Reduction Scheme.
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The policy complementarity process was revisited at the beginning of 2012 through the
Select Council on Climate Change leading up to the introduction of the emissions trading
scheme on 1 July 2012. The original complementarity principles developed through the
Strategic Review of Australian Government Climate Change Programs were revised and
utilised by all jurisdictions to assess nominated measures for complementary to the
emissions trading scheme. Both of these review processes identified a number of non-
complementary measures, measures that would be transitional upon the introduction of a
carbon price and also measures that while complementary would require some reform.
The reviews resulted in streamlining of measures across Australian jurisdictions.

Prime Minister’s Task Group on Energy Efficiency

The then Prime Minister, the Hon Kevin Rudd MP established a Task Group on Energy
Efficiency to advise the Government, by mid-2010, on options to improve Australia’s
energy efficiency by 2020. The Task Group submitted a report to Government detailing
recommendations to deliver a step-change improvement in energy efficiency and place
Australia at the forefront of Organisation for Economic Co-operation and Development
energy efficiency improvement by 2020. The report findings informed the set of energy
efficiency measures that were kept in place or expanded through the Clean Energy
Future Plan.

At the national level, the Government’s primary climate change mitigation measure is the
Clean Energy Future Plan. This Plan, which cuts carbon pollution and drives investment
in clean energy, has four major elements:

e Putting a price on carbon and returning every dollar to assist households,
support jobs and tackle climate change: The central element of the Clean Energy
Future Plan is the emissions trading scheme. The scheme operates in two stages.
During the fixed price period the Government directly sets the carbon price (beginning
at $23 a tonne for 2012-13). Then, beginning in 2014, the carbon price will be set by
the market. The carbon price reduces carbon emissions by encouraging individuals
and businesses to move their consumption and investment towards less emissions-
intensive products. It covers more than 60 per cent of Australia’s total greenhouse
gas emissions across a range of sectors.

« Promoting innovation and investment in renewable energy: The 20 per cent by
2020 Renewable Energy Target (RET) continues to encourage the deployment of
large scale renewable energy projects such as wind farms, as well as the installation
of small-scale systems, including solar panels and solar water heaters. The RET is
expected to drive $20 billion of investment in large-scale renewable energy by 2020,
with much of this in regional and rural Australia. In addition, a new $10 billion
commercially oriented Clean Energy Finance Corporation has been created to further
invest in renewable energy, low pollution and energy efficiency technologies; and the
Australian Renewable Energy Agency (ARENA) is providing funding of over $3 billion
for research and development of renewable energy technologies.
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Encouraging energy efficiency: Households and local communities are improving
their energy efficiency through the Living Greener website, the Community Energy
Efficiency Program, the Local Government Energy Efficiency Program and the Low
Income Energy Efficiency Program. In addition, the $1 billion Clean Technology
Programs are providing grants for manufacturers to support investments in energy
efficient capital equipment and low-pollution technologies, processes and products.
And framework energy efficiency measures such as nationally consistent Greenhouse
and Energy Minimum Standards, more stringent building codes, mandatory disclosure
of commercial building energy performance, and smart grids technology trials will
work together as a package to improve the energy productivity of the Australian
economy.

Creating opportunities in the land sector to cut pollution and improve
productivity, sustainability and resilience: Between now and 2050, around 460
million tonnes of carbon pollution will be reduced or stored under the Carbon Farming
Initiative — a domestic land sector-based offsets scheme. In addition, the Government
has introduced an approximately $1 billion Land Sector Package. This measure
builds on the Government's existing natural resource management activities, and
makes it easier for the land sector to benefit from reducing emissions and managing
carbon in the landscape — in turn creating new job opportunities and assisting to
improve land sector productivity and sustainability.

The Clean Energy Future Plan will drive cuts in Australia’s carbon pollution of at least 5

per

cent compared with 2000 levels by 2020, which will require cutting net expected

pollution by at least 23 per cent in 2020. The Government has committed to make larger
cuts in pollution (up to 25 per cent by 2020) if there is stronger global action. By 2050,

the

Government is committing to cut pollution by 80 per cent below 2000 levels.

The remainder of this chapter details the specific elements of the Clean Energy Future
Plan — beginning with the emissions trading scheme.

4.2

.1 Clean Energy Legislation

The legislation underpinning the emissions trading scheme comprises:
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The Clean Energy Act 2011 established the emissions trading scheme and contains
rules for who is covered, who can elect to be covered (the “Opt-in Scheme”) and what
sources of carbon pollution are included. It also covers the issuance, surrender and
legal status of emissions units (including the application of penalties following failure
to surrender); caps on the amount of carbon pollution in the flexible price period;
linking with other international emissions trading schemes; monitoring, compliance
and enforcement arrangements; and information disclosure. In addition, it provides an
assistance regime for emissions-intensive trade-exposed industries and the coal-fired
electricity generation sector.

The Clean Energy Regulator Act 2011 established the Clean Energy Regulator as an
independent statutory agency to administer the emissions trading scheme; the
National Greenhouse and Energy Reporting Scheme; the Australian National Registry
of Emissions Units; the Renewable Energy Target; and the Carbon Farming Initiative.
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o The National Greenhouse and Energy Reporting Act 2007 created a national system
for the collection, reporting, assurance and dissemination of information about energy
production, energy consumption and greenhouse gas emissions.

e The Australian National Registry of Emissions Units Act 2011 created the Australian
National Registry of Emissions Units — a secure electronic system designed to
accurately track the location and ownership of emissions units in Australia.

o The Climate Change Authority Act 2011 established the Climate Change Authority to
advise the Government on key aspects of the emissions trading scheme (such as the
price ceiling and the setting of emissions reduction targets and caps), conduct
periodic reviews of climate change measures and report on Australia’s progress in
meeting national emissions reductions targets.

4.2.2 Emissions Trading Scheme: Key features

The emissions trading scheme is the centrepiece of the Clean Energy Future Plan. A
carbon price will reduce carbon pollution in the cheapest and most effective way, and
incentivise investment in clean energy sources such as solar, wind and gas. The
emissions trading scheme commenced on 1 July 2012. Since that date, liable entities
comprising around 370 of the biggest polluters in Australia are now required to pay a
price for each tonne of carbon pollution they put into the atmosphere.

Implementation of the emissions trading scheme will occur in two stages. The first stage
is a fixed price period for two years,. The carbon price started at $A23 per tonne on 1
July 2012 and rose to $A24.15 per tonne on 1 July 2013. On 1 July 2014, the carbon
price will transition to a fully flexible ‘cap and trade’ emissions trading scheme, with the
price determined by the market.

Coverage

Broad coverage of emissions ensures that the economy as a whole starts moving
towards a clean energy future and that the cheapest ways of reducing pollution are
implemented. Accordingly, the emissions trading scheme covers around 60 per cent of
Australia's total emissions including emissions from the stationary energy sector, waste,
industrial processes and fugitive sources. From 1 July 2014, coverage will be extended
to include heavy on-road vehicles. Emissions from agriculture and other land-based
activities are not covered by the emissions trading scheme.

Liable entities required to pay the carbon price are those that either:

e produce over 25,000 tonnes of CO2-e of greenhouse gas emission a year (excluding
emissions from transport fuels and some synthetic greenhouse gases), or

« are end-use suppliers of natural gas, who are liable for the embodied emissions in the
natural gas they supply to customers.
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Pollution Caps

In the flexible price period, an overall limit (or cap) will be placed on Australia’s annual
greenhouse gas emissions from all sources of pollution covered by the emissions trading
scheme. The Government will set annual caps that are consistent with Australia’s
national targets and international obligations. In setting pollution caps, the Government
will also consider recommendations made by the Climate Change Authority.

Before the start of the flexible price period (1 July 2014), the Government will set out the
caps for the first six years of the scheme’s operation. From 2016, the caps will be
extended each year through regulations, so that there will always be five years of
pollution caps set in place. The timeline for the cap setting arrangements is outlined in
Table 4.1.

Deadline Pollution cap announced for financial year(s) beginning

Table 4.1 Timeline for setting pollution caps

Emissions Trading Scheme Governance

Clean Energy Regulator | Climate Change Authority | Productivity Commission

administers reviews, recommends reviews and reports on
and tracks
e Carbon Pricing « Level of pollution caps « International pollution
Mechanism e Operation of the carbon reduction actions

Carbon Farming Initiative pricing legislation e Jobs and

Renewable Energy e Other climate change Competitiveness

Target mitigation initiatives Program

National Greenhouse including the Renewable |« Fuel excise and taxation
and Energy Reporting Energy Target and regime

System

Carbon Farming Initiative

e Progress towards
pollution reduction
targets

Figure 4.1 Emissions Trading Scheme Governance

Clean Energy Regulator

The Clean Energy Regulator was established on 2 April 2012 as an independent
statutory agency through the Clean Energy Regulator Act 2011. The Clean Energy
Regulator is responsible for administering the emissions trading scheme, the National
Greenhouse and Energy Reporting Scheme, the Australian National Registry of
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Emissions Units, the Renewable Energy Target and the Carbon Farming Initiative. In this
role, it performs the following functions:

e providing education on the regulatory schemes for which it is responsible;

e Operating an emissions unit registry;

« administering the National Greenhouse and Energy Reporting Scheme by requiring
reporting on and disseminating company information about greenhouse gas
emissions, energy production and energy consumption;

« administering the Carbon Farming Initiative by educating participants, assessing
applications and issuing credits;

« administering the Renewable Energy Target by maintaining the registries for large-
scale generation and small-scale technology certificates and the clearing house for
small-scale technology certificates, and monitoring compliance with the Renewable
Energy (Electricity) Act 2000;

« monitoring, facilitating and enforcing compliance with the regulatory schemes for
which it is responsible (the Clean Energy Regulator’'s monitoring and enforcement
powers include powers to conduct independent audits, information gathering and
inspections; suspend or revoke permissions; accept enforceable undertakings from a
regulated entity; issue infringement notices; or pursue legal action for breaches of civil
penalty provisions);

« allocating units, including freely allocated units;

« accrediting auditors for the Carbon Farming Initiative, the emissions trading scheme
and the National Greenhouse and Energy Reporting Scheme; and

« working with other national law enforcement and regulatory bodies, including the
Australian Securities and Investments Commission, the Australian Competition and
Consumer Commission, the Australian Transaction Reports and Analysis Centre, the
Australian Federal Police and the Commonwealth Director of Public Prosecutions.

The Climate Change Authority was established on 1 July 2012 as an independent
statutory agency through the Climate Change Authority Act 2011. The Climate Change
Authority conducts climate change research, advises the Government on key aspects of
the emissions trading scheme (such as the price ceiling and the setting of pollution caps),
conducts periodic reviews of climate change measures and reports on Australia’s
progress in meeting national emissions reductions targets.

The Climate Change Authority is currently conducting a review into Australia’s pollution
caps (the “Caps and Targets Review”). This review will recommend a 2020 target for
emissions reductions in Australia, as well as annual pollution caps (or limits) for
Australia’s emissions trading scheme for the period 2014-15 to 2019-20. The review
must be presented to the Government by 28 February 2014. In addition, the Climate
Change Authority is conducting a review of Australia's progress in achieving medium-
term and long-term emissions reduction targets and any national carbon budget. This
review — which will be the first in a series of annual reviews — must be presented to the
Government by February 2014.
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Under the clean energy legislation, the Productivity Commission will conduct reviews to
ensure that:

o industry assistance offered under the Jobs and Competitiveness Program and the
Coal Sector Jobs Package continues to support local jobs and production and
encourage industry to invest in cleaner technologies; and

« the merits of a fuel excise and taxation regime based on carbon and energy content
of fuels is considered.

The Carbon Market

Businesses acquit their liabilities under the emissions trading scheme by surrendering
eligible emissions units. Each eligible emissions unit represents one tonne of carbon
pollution emitted. Emissions units are classified as personal property and are regulated
as financial products.

There are a number of different types of eligible emissions units under the emissions
trading scheme:

o Carbon units are issued under the Clean Energy Act 2011 for the purposes of
acquitting liability under the emissions trading scheme.

« Australian carbon credit units (ACCUS) are issued for greenhouse gas abatement
activities undertaken as part of the Carbon Farming Initiative. In the fixed price period,
liable entities can surrender eligible ACCUs totalling no more than 5 per cent of their
carbon liabilities (unless the majority of their liability comes from landfill emission — in
this case, entities can surrender ACCUs up to their full liability during the fixed price
period). In the flexible price period, there will be no limit on the surrender of ACCUs.

« Eligible international emissions units include Kyoto units such as certified emission
reductions (other than temporary or long-term certified emission reductions), emission
reduction units and removal units. They also include prescribed international units.
Liable entities cannot use eligible international emissions units to satisfy liability in the
fixed price period. In the flexible price period, liable entities in Australia will be able to
meet up to 50 per cent of their liabilities through purchasing eligible international
units; however, only 12.5 per cent of their liabilities will be able to be met by Kyoto
units (6.25 per cent in 2014-15).

Australia’s emissions trading scheme has been designed to allow linking with other
carbon markets over time. This will allow reductions in carbon pollution to be pursued
globally at the lowest cost.

From 2014, the Australian and European emissions trading schemes will be linked. For
the first four years an interim link will operate, under which Australian businesses will be
able to purchase European Union allowances to help meet their Australian liabilities.
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From 2018, a full link will be established to enable Australian and European Union
permits to be used to meet liabilities in either system.

Beyond official linking arrangements, Australia works closely on a bilateral level with
other jurisdictions to help deliver effective global responses to climate change, by
supporting the development and future inter-connection of carbon markets.

Australia undertakes regular technical information exchanges with a host of other
countries. These are designed to share Australia’s technical expertise and experience in
development of a carbon market, acquired through the establishment of the emissions
trading scheme. For example, under the Australia-China Climate Change Partnership,
Australia has supported a number of activities, including:

o the Australia China Climate Change Forum (2011 and 2013), which brought together
leading academics, policy-makers and business experts from both countries to
discuss, among other things, carbon market development;

e several emissions trading technical workshops; and

« academic collaboration in areas such as economic modelling and policy analysis to
develop cost-effective market mechanisms.

Australia also works plurilaterally, to support the growth of international carbon markets.
Australia has worked with other jurisdictions through the World Bank Partnership for
Market Readiness (PMR) to support the development of domestic carbon market
instruments. The PMR is made up of 28 countries plus the European Commission.
Participant countries within our region include China, Indonesia, Vietnam, Thailand,
Japan and the Republic of Korea. Australia is also engaged in the Asia Pacific Carbon
Market Roundtable (APCMR), which focuses on building a shared understanding of
design elements key to building confidence in the environmental integrity and
harmonisation of domestic carbon markets.

The emissions trading scheme has design features that will limit carbon price volatility
and enhance business and consumer confidence. To avoid price spikes and reduce the
risk for businesses as they gain experience in having the market set the carbon price, a
price ceiling will apply from 2014-15 and end no later than 20 June 2018. The level of the
price ceiling will be set in regulations, following consultation.

To enhance the efficiency of the carbon market, unlimited banking of carbon units is
allowed in the flexible price period, so that carbon units created in one year can be used
in a future year. There will be limited borrowing of units such that, in any particular
compliance year, a liable entity can “borrow” units from the following vintage year by
surrendering them to discharge up to 5 per cent of their liabilities.

During the fixed price period, liable entities will be able to purchase carbon units from the
Clean Energy Regulator at the fixed price up to their emissions liability. During the
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flexible price period, the Clean Energy Regulator will issue a number of carbon units
equal to the cap for each year. Any units not provided as transitional assistance to key
sectors will be allocated by auctioning. The Government will advance auction future
vintage carbon units, including the advance auction of flexible price period carbon units in
the fixed price period.

Transitional Assistance

The revenue raised from the emissions trading scheme will be used to assist
households, support jobs in the most affected industries, and build a new clean energy
future.

The emissions trading scheme has an effect on the prices of the goods and services that
all households use, where goods that are emissions-intensive to produce generally
become more expensive. Treasury estimated this impact overall at around 0.7 per cent of
the consumer price index. To help households adjust to the emissions trading scheme,
more than half of the revenue raised is provided to households, primarily in the form of
tax cuts, higher family payments and increases in pensions and allowances.

This assistance is permanent and has been specifically designed to ensure that low and
middle income households receive assistance to offset price increases. The Household
Assistance Package includes a number of components, including:

e Taxreform —from 1 July 2012 the tax free threshold has more than tripled, and
taxpayers with an income below $80,000 now receive a tax cut.

e The Clean Energy Supplement — In March 2013, around 3.5 million pensioners began
receiving their ongoing Clean Energy Supplement in their fortnightly payments. These
pension increases are worth around $350 a year for singles and around $530 a year
for couples combined.

« Around one million allowance recipients, such as Newstart Allowance and Parenting
Payment recipients, also started receiving ongoing household assistance from March
2013.

e From 1 July 2013 more than 1.6 million families who receive Family Tax Benefit
payments have started receiving ongoing increases in their fortnightly family
payments.

« Other income support recipients such as youth and students are also receiving
ongoing assistance, starting with a second lump sum payment from 1 July 2013 and
an ongoing Clean Energy Supplement from 1 January 2014.

Because these payments and tax cuts are not linked to the actual amount of electricity or
goods used, they do not alter the incentive for households to become more energy
efficient or take up renewable energy options like solar panels.

The Australian Government is also supporting households to adopt their own energy and
cost saving measures. By adopting such measures, households are able to save money
as well as contribute to Australia’s clean energy future.
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ﬁ Household Assistance Package

Tax cuts for ‘ Assistance to families Assistance to the aged, pensioners,

households Lmll with children people with disability

Reform of tax ¥/  |ncreases to Family Clean Energy Advance and Clean Energy
thresholds, aimed at Tax Benefit through: Supplement: for people on pensions and allowances

low and middle income

individials » Clean Energy Advance Essential Medical Equipment Payment: for people with

« Clean Energy Supplement high electricity costs due to a medical condition
« Single Income Family Supplement Assistance for aged care residents and providers

Overview of the Household Assistance Package

In addition to those sold at auction, some carbon units will be administratively allocated
as transitional assistance under the Jobs and Competitiveness Program (to businesses
conducting emissions-intensive trade-exposed activities) and under the Energy Security
Fund (to highly emissions-intensive coal-fired electricity generators).

Australia’s adoption of a carbon cost ahead of many other countries may have a
considerable impact on its businesses that produce significant levels of emissions and
are trade-exposed. The Government is providing assistance to these businesses to
reduce the risk of them relocating offshore and using production processes or inputs that
are more emissions-intensive.

Targeting assistance to these businesses also helps to smooth the transition of the
economy. From 2012-13, free emissions units have been provided to emissions-intensive
trade-exposed industries at an initial assistance rate of 94.5 per cent for the most
emissions-intensive activities and at a rate of 66 per cent for activities that are
moderately emissions-intensive. The level of assistance declines at a rate of 1.3 per cent
per year.

The Government is also assisting highly emissions-intensive coal-fired generators to
adjust to the introduction of the emissions trading scheme and prepare for a lower
emissions future through a limited transitional administrative allocation of permits and
cash provided over five years. Administrative allocations of free emissions units and cash
are limited to generators with emissions intensity above 1.0 tonne of CO,-e per MWh of
electricity on an ‘as generated’ basis.

4.2.3 Complementary Policies and Measures

Energy Sector

The Government has developed the Clean Energy Future Plan to reshape the future
development of the electricity sector by shifting its current reliance on high-pollution
energy sources towards clean energy sources. Reflecting the historical availability of low-
cost coal in Australia, coal-fired generation currently accounts the majority of Australia’s
electricity.
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The Clean Energy Future Plan will facilitate the transition of the energy sector to cleaner
emissions sources by driving innovation and investment worth billions of dollars in clean
energy through measures such as the carbon price, the Renewable Energy Target, the
Australian Renewable Energy Agency and the Clean Energy Finance Corporation while
securing energy supplies and market stability through the Energy Security Fund.
Targeted energy efficiency, information and behaviour change programs will further
address greenhouse gas emissions by affecting energy demand.

Renewable Energy Target

The Government is committed to ensuring the equivalent of at least 20 per cent of
Australia’s electricity supply comes from renewable resources by 2020. This commitment
is being pursued through the Renewable Energy Target (RET), which is a key
component of the Australian Government’s Clean Energy Future plan.

The RET is a legislated scheme that creates a guaranteed market for additional
renewable energy deployment using a mechanism of tradable certificates that are
created by renewable energy generators (e.g. wind farms) and owners of small-scale
renewable energy systems (e.g., solar PV). Demand for certificates is created by placing
a legal obligation on entities that buy wholesale electricity (mainly electricity retailers) to
source and surrender these certificates to the Clean Energy Regulator to demonstrate
their compliance with annual obligations.

Since 1 January 2011, the RET has operated as two schemes — the Large-scale
Renewable Energy Target (LRET) and the Small-scale Renewable Energy Scheme
(SRES). The LRET supports large-scale renewable energy projects, such as wind farms
and commercial solar, by helping to bridge the cost between renewable and fossil-fuel
generation. The SRES assists households, small business and community groups with
the upfront cost of installing small-scale renewable technology systems.

The RET brings forward significant renewable energy investment by both households
and electricity generators, helping to prepare Australia’s economy for targeted emissions
reductions and diversification of its energy mix. With a carbon price in place, the RET is
expected to drive around $20 billion in private sector investment in renewable energy by
2020. The RET has already supported the installation of over 1 million solar panels and
800,000 solar water heaters.

The Climate Change Authority completed a statutory review of the RET in December
2012. The Government agreed with the Climate Change Authority’s recommendations to
leave the broad design of the scheme intact and implement minor changes to contain
costs and improve scheme efficiency.

Clean Energy Finance Corporation (incorporating Low Carbon Australia)

The Clean Energy Finance Corporation (CEFC), announced as part of the Clean Energy
Future Plan is a $10 billion corporation that will invest in clean energy projects from

1 July 2013. These investments will deliver the financial capital needed to help
Australia’s economy transition to cleaner energy sources.
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The CEFC will seek to co-finance clean energy projects with the private sector, working
with the market to build industry capacity. The CEFC’s investments will be divided into
two streams, each with half of the allocated funding.

« The renewable energy stream will invest in renewable technologies, which may
include geothermal, wave energy and large scale solar power generation.

e The clean energy stream will invest more broadly; for example, in low-emissions co-
generation technology, but will still be able to invest in renewable energy.

The CEFC will operate with the expectation of minimal budgetary assistance and make
its investment decisions, independently of the Government, based on rigorous
commercial assessments.

A variety of funding tools will be used to support projects, including loans on commercial
or concessional terms and equity investments. To ensure that the CEFC has continuing
and stable funding, capital returned from its investments will be reinvested.

In 2010, the Australian Government established Low Carbon Australia Limited (LCAL), a
small pilot investment fund to work within the marketplace to develop finance and invest
in projects which provide strong demonstration effect to boost private sector investment

in energy efficiency and carbon reduction.

As it was intended that the CEFC and LCAL finance low carbon investments in the same
areas, and with similar intent, the Government announced it would merge LCAL’s
activities under the CEFC, creating a single organisation that provides new and bigger
energy efficiency financing opportunities.

Australian Renewable Energy Agency

On 10 July 2011, the Government announced the establishment of the Australian
Renewable Energy Agency (ARENA), as a part of its Clean Energy Future Plan. ARENA
is an independent statutory authority with the objectives of improving the competitiveness
of renewable energy technologies and increasing the supply of renewable energy in
Australia.

From its commencement on 1 July 2012, ARENA became responsible for the
administration of committed projects and measures from initiatives formerly administered
by the Australian Centre for Renewable Energy and the Department of Resources,
Energy and Tourism (RET). ARENA also became responsible for projects formerly
administered by the Australian Solar Institute (ASI) on 1 January 2013.

ARENA administers over $3 billion of funding for:

« the research, development, demonstration, deployment and commercialisation of
renewable energy and related technologies; and

« the storage and sharing of knowledge and information about renewable energy
technologies.
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ARENA released its General Funding Strategy in late 2012 that outlines ARENA's
principal objectives and priorities for the financial year and the next two financial years,
and determines how ARENA is able to provide financial assistance. ARENA also
released its Investment Plan, which details the specific initiatives that ARENA will focus
on during this period. Both documents are reviewed annually. The new initiatives
announced in the 2012 ARENA Investment Plan are:

e Regional Australia’s Renewables.

« Deploying Utility Scale Renewable Energy.

« Supporting High-value Australian Renewable Energy (SHARE) Knowledge.
« Building Australia’s Next Generation Solar.

This is in addition to managing existing initiatives such as the Emerging Renewables
program and the Renewable Energy Venture Capital Fund.

Australia’s Action on Carbon Capture and Storage

It is clear from International Energy Agency analysis that fossil fuels will continue to play
a significant role in meeting global energy demand for some time. As a large exporter of
coal and a significant user of fossil fuels, Australia has a strong interest in helping to
facilitate the uptake of technologies to reduce emissions from their use.

The development of low-emissions fossil fuel technologies, including carbon capture and
storage (CCS), is important for any least-cost transition to a low-carbon economy and the
ongoing strength of Australia’s energy exports. The Government is investing in a range of
measures to support the development of CCS technologies both domestically and
internationally.

Carbon Capture Storage Flagships program

The CCS Flagships program was announced in May 2009 as part of the Government’s
Clean Energy Initiative. It aims to support the construction and demonstration of large-
scale integrated CCS projects in Australia. To date, two projects have been selected for
funding under the program:

« The CarbonNet project, with combined funding of $100 million ($70 million from the
Australian Government and $30 million from the Victorian Government) for a
feasibility study program to demonstrate an integrated capture, transport and storage
hub to service the emissions-intensive Latrobe Valley and prospective storage sites in
the Gippsland Basin.

e The South West Hub CCS project, which aims to capture, transport and store CO,
from the nearby industrial centres of Kwinana and Collie, located south of Perth. The
project has been allocated $52 million from the Australian Government and almost
$12 million from the Western Australian Government for the first phase of project
development — the completion of a detailed storage viability study.
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Energy Security Fund

An Energy Security Fund was established to smooth the transition of the energy sector to
a carbon price and maintain energy security. The Government assisted generators that
face sizeable asset value losses under the emissions trading scheme. Under the Energy
Security Fund, the Government is providing transitional assistance to highly emissions-
intensive generators to assist them to adjust to a carbon price. Eligible generators shared
in $1 billion of cash assistance in 2011-12 and will continue to share in around 120
million free carbon units from now until the year 2014-15.

To further underpin energy security, and recognising the difficult borrowing conditions
faced by coal-fired generators, the Government, on advice from the Energy Security
Council may offer loans to emissions-intensive coal-fired electricity generators for the
refinancing of existing debt where a coal-fired generator needs finance but is unable to
obtain it from the market on reasonable terms. Loans will also be offered for a limited
period for the purchase of future vintage carbon permits. Loans will be offered on terms
that encourage generators to seek private finance in the first instance.

The Energy Security Council was established to provide assurance to the Government
that energy supply security is maintained during the transition to a clean energy future
and to help manage any residual energy security concerns.

The Council comprises energy and financial market experts that will advise the Australian
Government on emerging risks to energy security from financial impairment from any
source, not just from carbon pricing. The Energy Security council will also be able to
recommend a range of support measures and advise on the provision of loans to
electricity generators for the refinancing of existing debt.

Smart Grid, Smart City

The National Energy Efficiency Initiative: Smart Grid, Smart City is a $100 million
partnership between the Government and the energy sector to develop a commercial-
scale smart grid demonstration project. Launched in 2009, Smart Grid, Smart City was
designed to:

« Deploy a commercial-scale rollout that tests the business case for key applications
and technologies of the smart grid

« Build public and corporate awareness of the economic and environmental benefits of
smart grids and obtain buy-in from industry and customers

e Gather robust information and data to inform broader industry adoption of smart grid
applications across Australia

« Investigate synergies with other infrastructure (such as gas and water) and the
National Broadband Network.

Up to 30 000 households will participate in the project which runs between 2010 and
2013. The project is now in its final year with data, analysis and results of the various
smart grid technologies becoming available to Government, industry, research and
educational institutions and residential consumers. Key achievements to date include
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the installation of over 12 500 smart meters, more than 30 000 remote sensors and
monitoring infrastructure across the project area and the purchase and operation of 20
Mitsubishi iMiev Electric Vehicles.

Energy Efficiency —including the National Strategy on Energy Efficiency

Using energy more efficiently can lower carbon pollution and save money for
households, businesses and community organisations. Small actions can make a big
difference and there is considerable scope to improve energy efficiency throughout
Australia’s economy. That is why promoting energy efficiency is a key part of the
Australian Government’s plan for a clean energy future.

Through its package of energy efficiency programs under the Clean Energy Future Plan,
the Government is helping households to use energy more wisely and save money on
their energy bills. The Government is also helping businesses become more energy
efficient. These programs will not only drive smarter energy use in business, local
government, households and communities, but will create new job opportunities and
build stronger local economies.

The Government is working cooperatively with the states and territories through the
National Partnership Agreement on Energy Efficiency that agreed in 2009 under the
auspices of the Council of Australian Governments. The agreement outlines a
comprehensive suite of measures under the National Strategy on Energy Efficiency
(NSEE) that is a 10 year plan to accelerate energy efficiency improvements and deliver
cost-effective energy efficiency gains across all sectors of the Australian economy.

The strategy aims to streamline roles and responsibilities across government by
providing a nationally consistent and coordinated approach to energy efficiency and sets
out a range of measures designed to help households and businesses prepare for
carbon pricing. In March 2013, the Select Council on Climate Change agreed to a
revised and streamlined NSEE that consolidated similar measures and removed
measures that had been completed.

The Energy Efficiency Opportunities program is targeted at addressing information
barriers to the uptake of energy efficiency. Under the program the Government requires
Australia’s largest energy using corporations that use more than 0.5 petajoules (PJ) of
energy per year (equivalent to 10,000 households) to undertake comprehensive
assessments of their energy use. Over 300 corporations, representing 65 per cent of
Australia’s energy use, are required to identify cost effective energy efficiency
opportunities with up to a four year payback period and report publicly on their business
response.

The underpinning program legislation came into effect in July 2006 and the program
underwent a significant review at the end of the first five year cycle. The review found the
program had contributed to significant improvements in energy efficiency understanding,
focus and management in participating corporations, particularly in the areas of data
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analysis, opportunity identification and decision-making. Barriers to the uptake of cost
effective energy efficiency opportunities, specifically relating to information, skills and
organisational practices, had been significantly reduced. At the same time the review
also found that some capital and non-capital barriers to implementing the identified
opportunities remain, and that there is still scope to better embed energy management in
core business practice.

The independent review found the program was complementary to the carbon price, as it
addresses information market failures not targeted by a carbon price. The Government is
making some changes to improve the program’s flexibility and reduce the compliance
and reporting burden on business. Medium-sized businesses are also able to participate
in the program voluntarily.

After the first five-year cycle of the program, participating corporations reported they were
implementing energy saving opportunities with a net financial benefit of $808 million per
annum. This represents a saving of 1.5 per cent of Australia’s total energy use,
equivalent to 8.2 million tonnes per annum in emissions reductions, or 1.5 per cent of
Australia’s total greenhouse gas emissions. The independent review estimated that

40 per cent of these reported savings had been directly enabled by the program.

The purpose of the project is to estimate the potential for energy efficiency improvement
in different industrial sectors through quantifying the scale and value of untapped energy
efficiency potential across a range of key technologies, processes and fuel types.

The project has resulted in the construction of a comprehensive, national industrial
energy use and energy savings dataset. The dataset is based on real world data
reported by companies through existing energy efficiency programs able to inform
industry on areas of cost effective investment in energy efficiency and facilitate more
prudent decision making.

A detailed barriers analysis was conducted to better understand what may be preventing
greater uptake of energy efficiency projects. This would inform how these opportunities
could be unlocked, and which policies may best achieve this.

The energy used by Australian buildings accounts for approximately 20 per cent of
Australia's greenhouse gas emissions, split fairly evenly between homes and commercial
buildings. The Australian Government is working with the states and territories on a
range of building initiatives aimed at reducing emissions and is working to improve
energy efficiency across Government operations.

Commercial Building Disclosure Program

Commercial Building Disclosure (CBD) is a national program designed to improve the
energy efficiency of Australia's large office buildings. Under the Building Energy
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Efficiency Disclosure Act (2010), offices and office spaces in Australia that are sold or
leased must disclose their energy performance.

Affected buildings must receive a Building Energy Efficiency Certificate (BEEC), which
includes the base building efficiency through a National Australian Built Environment
Rating System (NABERS) rating and a Tenancy Lighting Assessment.

The NABERS rating must be disclosed in all advertising material, and the BEECS are
publicly available online (www.cbd.gov.au).

More than 1000 buildings now have BEECS, and energy performance is now an
important part of office building assessment. Companies are also using BEEC
information to identify properties most likely to benefit from upgrades. The CBD program
is providing a large, publicly available database of office building performance that
encourages benchmarking and identifies business opportunities for energy efficiency
service providers.

National Australian Built Environment Rating System

The National Australian Built Environment Rating System (NABERS) is a national rating
system that measures the environmental performance of Australian buildings, tenancies
and homes including energy efficiency, water usage, waste management and indoor
environment quality. It is focused on commercial buildings, especially offices, retail and
hotels.

NABERS rates buildings on a 0-6 star scale based on industry benchmarking. It was
developed as a voluntary set of tools, but is now used in some regulatory functions.

In 2013, NABERS released a new leading edge tool to rate data centres both for the
energy used directly by the computing equipment, and the supporting heating ventilation
and air conditioning systems.

NABERS is owned by the New South Wales Government and managed by a national
steering committee chaired by the Australian Government.

National Construction Code

In 2010, energy efficiency standards for residential and non-residential buildings were
increased in the National Construction Code (formerly the Building Code of Australia).
Since 2003, residential energy efficiency standards have undergone three increases in
stringency, with two enhancements for non-residential buildings. Most states and
territories now require energy performance equivalent to 6-stars on a 10-star scale for
new residential construction.

Nationwide House Energy Rating Scheme

The Nationwide House Energy Rating Scheme (NatHERS) provides a framework that
allows various computer software tools to rate the potential energy efficiency of
Australian homes. It is now widely used to assess compliance with residential building
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energy efficiency standards. NatHERS is an initiative of Commonwealth, State and
Territory Governments of Australia.

Energy Efficiency in Government Operations

The Energy Efficiency in Government Operations (EEGO) policy sets out a range of
requirements for energy efficiency in Australian Government operations. This includes a
requirement for new office building leases to perform at or above the 4.5 star NABERS
level, and inclusion of Green Leases. These requirements have helped drive significant
change in the commercial building sector due to the importance of government sector
leasing.

Australian Government agencies also have energy performance targets for Office -
Central Services and Office - Tenant Light and Power. Agencies report annually on their
performance against these and nine other categories of energy use, and a compiled
government report has now been produced for more than a decade.

Energy Efficient Appliances and Equipment

The Greenhouse and Energy Minimum Standards (GEMS) Act 2012 came into effect on
1 October 2012 and implements a commitment by the Council of Australian
Governments to achieve nationally consistent regulation of equipment energy efficiency
supplied or used within Australia. Regulated products include key items of mass-
produced equipment used in the residential, commercial and industrial sectors.

The GEMS legislation replaced seven overlapping pieces of state legislation and
replaced four state regulators with one national energy efficiency regulator. The national
legislation also allows for the expansion of the Equipment Energy Efficiency (E3)
Program into new product areas, which will drive greater efficiency in products that use
energy or affect the energy use of other products (e.g. insulation and glazing). In the past
the E3 Program has focused on electrical products, rather than products that use gas
and fuel or products that affect energy use.

These improvements will ensure the E3 Program addresses three of Australia’s most
important policy objectives: reducing Australians’ energy bills, simplifying transactions for
business, and reducing greenhouse gas emissions. The improved E3 Program under the
GEMS legislation is forecast to save households and businesses over $5 billion in power
costs in the year 2020 alone.

Air Conditioners Air Conditioners
Clothes Dryers Ballasts
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Table 4.2 Labelling and standards for energy efficient equipment and appliances

Inefficient incandescent lighting phase-out

As part of its program of improving the energy performance of appliances and
equipment, the Australian Government, working with states and territories, is gradually
phasing out inefficient light bulbs. The phase-out will deliver considerable savings to the
environment and the economy.

Across the country, the move to more efficient lighting, such as compact fluorescent
lamps (CFLS), is expected to save around 30 terawatt hours of electricity and 28 million
tonnes of greenhouse gas emissions between 2008 and 2020. This is equivalent to
permanently decommissioning a small coal-fired power station or taking more than

500 000 cars off the road.

It is expected to result in savings to the Australian economy of around $380 million per
year by 2020 and net savings of more than $50 per year for each household that
changes all of its incandescent light globes to CFLs.

The phase-out of inefficient light bulbs has been implemented over a number of stages,
with minimum energy performance standards being introduced for an increasing range of
lighting classes.

Preliminary analysis of import data and results from a recent household survey indicate
that, since the announcement of the phase-out until the end of calendar year 2012, the
residential stock of CFLs has increased by more than 60 million lamps.

Greenhouse gas savings from this transition, as well as from the installation of higher
efficiency halogen replacement lamps, are estimated to be approximately 2 million
tonnes per annum, with total consumer energy savings of around $400 million each year.
These savings can be attributed to the phase-out regulations and various activities aimed
at promoting the use of CFLs, such as state-based lamp replacement schemes.
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Heating ventilation and air conditioning high efficiency systems strategy

The Heating Ventilation and Air Conditioning High Efficiency Systems Strategy (HVAC
HESS) is an active partnership between industry and government to drive reductions in
HVAC energy use and emissions through improved systems, processes and people.

It takes a whole of life perspective in targeting HVAC efficiency improvement,
encompassing the design, manufacture, installation, operation and maintenance stages
of the HVAC lifecycle. It recognises that large efficiency gains can be achieved through
the maintenance and operation of existing systems in existing building stock, and seeks
to establish national system standards of documentation for design, installation,
operation and maintenance of HVYAC equipment/systems.

The installed base of non-residential HVAC systems in Australia is estimated to consume
9 per cent of electricity produced in Australia (representing more than 3.6 per cent of
Australia's greenhouse gas emissions), create more than 55 per cent of electrical peak
demand in central business district buildings, consume billions of litres of water per
annum in cooling towers, and is part of an industry worth $7 billion per annum that
employs more than 95 000 people.

The strategy was developed through extensive consultation with the HVAC Industry, and
includes development of rating tools, equipment performance standards, improved
record-keeping, and enhanced training for relevant industries. A key next step is
development of a facilitation strategy to move leading practice to the mainstream in a
sustainable way.

The Australian Government’s Clean Energy Future Plan included a commitment to
examine how a national Energy Savings Initiative (ESI) scheme may assist households
and businesses to adjust to rising energy costs. This examination involved additional
detailed design, quantification of costs and benefits, public and industry consultation, and
discussions with state and territory governments.

An ESI is a market-based tool for driving economy-wide improvements in energy
efficiency. It places a requirement on obligated parties (typically energy retailers) to find
and implement energy savings in households and businesses. An ESI would help energy
consumers to save money by encouraging the identification and take-up of energy
efficient technologies.

The Australian Government has not yet made a final decision on whether to adopt a
national ESI. However, the adoption of a national scheme would be conditional on the
endorsement of the Council of Australian Governments and agreement that existing and
planned jurisdiction-based schemes are folded into any national scheme.

Australia’s carbon price will provide incentives for all parts of the Australian community to
reduce energy consumption. To assist the community transition to the carbon price the
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Government is helping households, small business, local government, community and
non-government organisations identify and implement technologies to improve their
energy efficiency and reduce their vulnerability to changing electricity prices.

There are a number of specific programs including: the Energy Efficiency Information
Grants Program; the Community Energy Efficiency Program; the Home Energy Saver
Scheme; the Low Income Energy Efficiency Program; the Charities Maritime and Aviation
Support Program; the Remote Indigenous Energy Program; and the Local Government
Energy Efficiency Program. These programs are outlined in more detail below.

Energy Efficiency Information Grants Program

The Energy Efficiency Information Grants (EEIG) Program is a competitive, merit-based
grants program established by the Government to assist industry associations and non-
profit organisations provide practical, tailored energy efficiency information to small and
medium enterprises (SMEs) and community organisations to improve their energy
efficiency.

The SMEs targeted are those entities with up to 200 full-time equivalent employees.
Community organisations targeted are those non-profit entities with an annual turnover of
less than $10 million.

e 46 projects have been awarded grants under the program totalling $34.3 million.
Grants range from $109 900 to $1 873 000.

o 24 of the projects will be delivered at a national level and target a range of sectors
including agriculture, automotive, manufacturing, tourism and retail.

Local Government Energy Efficiency Program

The Local Government Energy Efficiency Program (LGEEP) is a $24 million one-year
non-competitive grants program supporting local governing authorities to install energy
efficient solar or heat pump hot water systems in local community facilities. The program
has particularly focused in low socio-economic or otherwise disadvantaged areas.

All local governing authorities in Australia are eligible to apply for a maximum grant
amount according to their size and socio-economic status. Local governing authorities
considered to be located in low socio-economic areas are eligible to apply for additional
funding and lower co-funding amounts. Small regional and rural local governing
authorities are also eligible to apply for up to $1000 to meet project management costs.
Local governing authorities are required to co-fund all projects. Grant applications closed
on 31 May 2013 and projects must be completed in the 12 months following the
execution of the funding agreement. Over 250 applications were received, which are
currently being processed.

Community Energy Efficiency Program

The Community Energy Efficiency Program (CEEP) is providing $112 million in
competitive, merit-based grants to assist local governing authorities and non-profit
community organisations to improve the energy efficiency of non-residential council and
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community buildings, facilities and lighting. It aims to remove the barrier of up-front
capital costs by co-funding large community-based projects. In addition to reducing
emissions, these projects will benefit communities by improving amenity and services,
minimizing energy consumption and costs, demonstrating and encouraging smarter
energy use, and supporting local energy and manufacturing industries.

Energy efficiency measures eligible for funding under the program include:

e energy audits or assessments

e upgrades or retrofits to buildings or facilities to improve energy efficiency, such as
upgrades to ventilation, heating, air-conditioning systems and hot water supply

e upgrades to outdoor lighting, such as street and traffic lights

o the purchase and installation of energy efficiency items, such as light bulbs, low-flow
shower heads, smart energy meters and pool blankets

« the replacement of inefficient electric hot water systems with more efficient systems

« the purchase and installation of energy monitoring systems; and

e educational and community awareness activities, such as website development,
surveys, and workshops to build skills in energy efficiency.

Grants are being made between $10 000 and $2 million for single applicants, or up to $5
million for group applications. Under the first round of CEEP there were 63 successful
applicants that received grants of between $20 000 and $5 million (totaling over $42
million).

After the success of Round One, the funding and co-contribution amounts for Round Two
prioritise assistance for projects which would benefit low socio-economic and other
disadvantaged communities, or support energy efficiency in regional and rural councils.
Under the second round of CEEP, 107 successful applicants are getting grants totaling
$70 million.

Charities Maritime and Aviation Support Program

The Government recognises the important role that charitable organisations play in
providing essential services to communities, in particular aero-medical and search and
rescue services. An effective carbon price has been applied to fuels that these
organisations use, through an increase in the aviation fuel excise and reductions in Fuel
Tax Credits that may be claimed for petrol and diesel used for maritime purposes.
Charities have no ability to pass on these additional costs.

The Charities Maritime and Aviation Support Program (CMAS) is assisting eligible
charities to offset 100 per cent of this carbon price impact. To be eligible, organisations
must be registered as a charity, endorsed by the Australian Taxation Office as a
deductible gift recipient (DGR) and provide maritime and aviation services in respect of
their DGR status. Payments are provided to eligible charities that are able to produce
evidence of direct expenditure on aviation or maritime fuels for which an effective carbon
price was paid. Rebates are paid up-front, to cover the estimate of the coming year’s fuel
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cost increases. This amount is reviewed at the mid-point and end of the rebate period,
with a reconciliation process undertaken where necessary.

As of 30 June 2013, the CMAS program has provided a total of $893 000 to 30 different
aero-medical or search and rescue services around Australia.

Low Income Energy Efficiency Program

The $100 million Low Income Energy Efficiency Program (LIEEP) is a four-year
competitive, merit-based grants program established by the Government to provide
grants to consortia of community organisations, business and government to trial
approaches to improve the energy efficiency of low income households and enable them
to better manage their energy use.

LIEEP will trial and evaluate a number of different approaches in various locations that
assist low income households to be more energy efficient and to capture and analyse
data to inform future energy efficiency policy and program approaches.

Under the first round of LIEEP, 10 funding agreements have been executed and a further
15 projects have been approved for funding under Round Two. Grants range from
$387 781 to $9 400 300 and total $63 million.

Home Energy Saver Scheme

The Home Energy Savers Scheme (HESS) entails funding of $50.5 million over four
years to assist low-income households to find more sustainable ways to manage their
energy consumption. HESS is provided through community organisations around
Australia and can help by offering low-income households with:

o information about easy and affordable ways to use less energy in the home

e oOne-on-one budgeting assistance

« information on whether households are getting the right rebates and assistance

« help to understand energy bills and the energy market

e advice, advocacy and support

« links to other services that may be able to assist households, and

« help to access no or low interest loans to purchase energy efficient appliances (some
appliances are available for purchase under a national buying scheme to further
reduce costs.

Information and advice is provided online, through a free telephone hotline and through
funded community talks and workshops. HESS also offers free home visits to eligible
households to provide tailored energy and financial management information.

Remote Indigenous Energy Program

The Remote Indigenous Energy Program is providing $40 million over five years to install
renewable energy generation systems in around 55 remote Australian Indigenous
communities. It also includes training in basic system maintenance and the provision of
energy efficiency information to encourage ongoing energy management. The program
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will ensure that these Indigenous communities can access clean, affordable and reliable
24-hour power supply, manage their energy efficiently and contribute to improvements in
health, education and long-term economic viability.

Land Sector

The Australian Government is committed to a clean energy future, and realises that the
land sector has an important role to play in reducing emissions. The risks and impact of
climate change provide a strong incentive for the land sector to manage the land
sustainably and consider opportunities to reduce emissions and store carbon on the land.

In Australia’s response to climate change, the land sector is excluded from carbon price
obligations. Farmers are exempt from paying a carbon price for emissions from livestock,
soils or fertiliser use. At the same time, farmers and land managers who use their skills,
experience and knowledge of the land to lower carbon pollution have opportunities under
the emissions trading scheme to be rewarded for their efforts.

Around $1 billion of carbon revenue is being reinvested in the land sector as part of the
Australian Government's Clean Energy Future Plan to help the land sector transition to a
low-carbon future.

The Land Sector Package comprises a range of measures, including the Carbon
Farming Futures Program and the Biodiversity Fund. These encourage participation in
the Carbon Farming Initiative, a voluntary emissions offsets scheme, and low emissions
practices.

The land sector measures support action by farmers, Indigenous Australians and other
landholders to reduce emissions and manage carbon in the landscape. The package is
creating new and innovative job opportunities, and assisting to improve land sector
productivity and sustainability.

An independent Land Sector Carbon and Biodiversity Advisory Board was also
established as a key overseer of Australia’s Land Sector Package. The board is the
central source of review, coordination, and advice to Government for ensuring the
effectiveness of its suite of land sector measures

The Carbon Farming Initiative (CFI) is a voluntary carbon offsets scheme that was
legislated in 2011. The scheme commenced operation on 8 December 2011 and has
been administered by the Clean Energy Regulator (CER) since 2 April 2012.

Under the CFI, farmers and land managers are able to generate credits for activities
undertaken on their land that lead to reductions in carbon emissions or increase the
removal of carbon from the atmosphere. These carbon credits can then be sold through
the carbon market.

The CFI provides the land sector with a key opportunity to contribute to Australian
emission reductions, and in turn creates multiple flow-on benefits:
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e improving productivity and employment,

e protecting the environment,

e increasing resilience to the impacts of climate change, and

e generating an alternative revenue stream through the carbon market.

CFI credits that are recognised for Australia’s obligations under the Kyoto Protocol on
climate change can be sold to companies to offset liabilities under the Emissions trading
scheme. In May 2013, the Australian Government enhanced opportunities for
landholders to participate in carbon markets by broadening land sector coverage under
the Kyoto Protocol.

Some important land sector activities — including soil carbon activities and revegetation —
had not been able to benefit from the carbon pricing market while they remained outside
coverage of Australia’s Kyoto target.

Cropland management, grazing land management and revegetation will now be counted
towards Australia’s national emissions target. The Government’s decision to include
these additional land sector activities will enhance opportunities for farmers and other
landholders to participate in the CFl and access the carbon pricing market.

The CFI covers projects that occur in the agriculture and land use sectors, as well as
projects to reduce emissions from waste deposited at landfill before the start of the
emissions trading scheme on 1 July 2012 (‘legacy’ landfill waste). The CFI covers
activities such as reforestation, savannah fire management and reductions in pollution
from livestock and fertiliser. The CFI does not cover abatement in sectors that are
covered by the emissions trading scheme, including the food processing and waste
sectors (other than legacy waste).

The Government consulted extensively on development of the regulations underpinning
the CFI, and has continued to make amendments to relevant legislation that further
strengthens its scope and validity.

To be eligible to receive Australian Carbon Credit Units (ACCUSs) under the CFl,
abatement projects need to meet scheme eligibility criteria and apply an approved CFl
methodology. These methodologies set out the rules and instructions for undertaking
projects, estimating abatement and reporting to the Clean Energy Regulator.

The Government places high importance on ensuring that abatement is measurable,
verifiable and meets internationally recognised offsets integrity standards. This is
important in achieving genuine environmental outcomes and ensuring consumer
confidence in CFI credits.

The Government has developed reforestation modelling and CFI mapping tools, which
are freely available to the public, to assist project proponents in meeting the CFI's
stringent requirements in a cost-effective manner. A soil carbon modelling tool is also in
development. All the modelling tools released and under development use the same data
and parameter values as those used in Australia’s national greenhouse gas inventory.
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The Government works with land managers, industry, research organisations, technical
experts, not-for-profit organisations and other government agencies to develop CFI
methodologies to ensure that they are robust, underpinned by appropriate research, and
are supported by industry.

An independent expert committee (the Domestic Offsets Integrity Committee - DOIC) is
responsible for rigorously assessing methodology proposals and eligible activities for use
under the scheme, and provides advice to the Federal Minister for Climate Change on
methodology approval. The DOIC also provides advice to the Minister on activities that
are eligible under the CFI which are then introduced in legislative amendments.

Carbon Farming Futures (CFF) is providing $286 million over six years towards the
research, on farm trials and extension of abatement technologies and practices to assist
land managers reduce agricultural greenhouse gas emissions from livestock and
cropping and horticulture productions systems and increase storage of carbon in the
landscape while enhancing sustainable agriculture production. These advances will allow
the land sector to benefit from the economic opportunities of the CFIl while assisting
Australia in achieving its long-term emission reduction targets. The CFF comprises of five
key programs.

Methodology Development Program

The Methodology Development Program is providing $20 million over six years to
convert research, including outcomes from the Filling the Research Gap, into practical
methodologies approved for use in the CFIl. Approximately $7.2 million of this funding
has been allocated to collaborative grants to support projects which will prepare CFlI
methodologies, including measurement techniques and models. In the first round of the
Program, the Government approved more than $2 million in funding over three years for
five projects, including more than $400 000 in grants for 2012-13. The balance of the
funding for the program will support methodology development by the Government and
the provision of expert advice and tools.

Action on the Ground

The Action on the Ground (AotG) program is investing $52 million over six years, July
2011 to June 2017, to assist land managers to undertake on farm projects to test and
apply research outcomes, under real farming conditions that can reduce agricultural
greenhouse gas emissions while maintaining farm productivity. AotG projects are
underpinned by sound peer reviewed science. All projects are required to carefully
measure emissions abatement and/or soil carbon, using standardised procedures, to
ensure delivery of consistent, comparable data that could be used to the development of
CFI methodologies.

To date the program has provided investment of $44 million for 89 projects involving
trails on over 530 farms. These projects are investigating abatement technologies and
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farming practices that can be adopted by land managers to reduce agricultural
greenhouse gas emissions and increase carbon sequestration in soils.

Projects include on-farm trials to reduce methane emissions from intensive and extensive
livestock production systems; reduce nitrous oxide emissions from horticultural and
cropping production systems and increase carbon sequestration in soils.

Filling the Research Gap

The Filling the Research Gap (FtRG) program is investing $124 million over six years,
July 2011 to June 2017, to support research into a range of innovative on-farm
abatement technologies and practices that can assist land manager reduce agricultural
emissions of greenhouse gases and sequester carbon in soil.

To date the program has provided investment of $74 million in 88 research projects.
These projects are investigating ways to measure (including modelling) and reduce;
methane emissions from intensive and extensive livestock production systems; reduce
nitrous oxide emissions from horticultural and cropping production systems and increase
carbon sequestration in soils. Research outcomes from FtRG are being used to support
the development of technically robust and verifiable CFI methodologies.

The program also funds the $30 million national Land Management Practices Survey
(LAMPS) that is undertaken by 50 000 farm businesses on a biannual basis. The first
LAMPS was completed in 2012 and providing detailed information on current land
management practices and will through future surveys allow identification of trends in
changes in land management practices overtime.

Extension and Outreach

The Extension and Outreach (E&O) program is investing $45 million over six years, July
2011 to June 2017, to delivering technical information and support to land managers to
enable them to reduce land sector greenhouse gas emissions, sequester carbon in the
landscape and participate in the CFI.

To date the program has provided investment of $21 million for 24 projects involving 71
extension organisations and 90 on-ground extension officers nationally. The program is
also delivered a range of communication materials and activities, including workshops
and two videos, to help farmers and land managers to take action on the land and
participate in the CFI.

Conservation tillage Refundable Tax Offset

The conservation tillage Refundable Tax Offset program, is investing $44 million over
three years, between 1 July 2012 and 30 June 2015 to assist land managers purchase
eligible conservation tillage and seeder equipment. The program is designed to
encourage land mangers adopt conservation tillage practices to help protect and improve
the management of soils in Australia.
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Indigenous Australians manage around 20 per cent of Australia’s land mass, with
traditional knowledge of the landscape and its responses to fire, flooding and drought
being an essential aspect of the land sector’s climate change response.

The Indigenous Carbon Farming Fund (ICCF) is providing $22.3 million over five years to
assist Indigenous communities to benefit from the CFl, earning carbon credits by
undertaking projects to reduce emissions or store carbon. These activities can be used to
complement Biodiversity Fund projects that are seeking to participate in the CFIl. Types
of projects can include early season savanna burning, reforestation and land
management in a way that increases soil carbon. Funding for the ICCF is being delivered
in two streams.

Research and Development Stream

The Research and Development stream provides funding for the development of CFlI
methodologies that are both low-cost and likely to have high Indigenous participation,
helping to create real and lasting opportunities for Indigenous Australians. Of a total of
$5.2 million for the first five years, $4.4 million has been allocated to grants, with more
than $600 000 worth of grants over five projects approved in Round One of this stream.

Capacity Building and Business Support Stream

The Capacity Building and Business Support stream ($17.1 million over five years) is
assisting Indigenous organisations and individuals assess, establish or participate in CFl
projects.

This funding provides support for Indigenous organisations to access carbon farming
specialists, business development expertise and legal advice for developing governance
and contractual arrangements for carbon farming projects. Under Round One of this
stream, 44 projects to the value of $4.2 million have been approved for funding over the
next three years. 35 of these grants are funding feasibility assessment projects (up to
$50 000) with a further nine grants to support the implementation of carbon farming
businesses and development of carbon projects (up to $300 000).

Australia has unique native ecosystems which are highly diverse. Biodiversity plays a
crucial role in maintaining the productive capacity of our landscape. Australia’s
ecosystems can act as a buffer against a harsh and variable climate by binding and
nourishing soils, and filtering streams and wetlands. These ecosystems create significant
benefits for important industries like agriculture, forestry, fisheries and aquaculture, and
tourism. Our ecosystems are at risk from climate change.

A changing climate is expected to result in a number of issues for our native ecosystems,
including loss of biodiversity, declines in river and wetland health, reduced water quality
and quantity, difficulty in flood control, erosion and reduced productivity. Restoring native
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vegetation and soil carbon can build and protect biodiversity, increasing the resilience of
the landscape to the impacts of a changing climate.

The ongoing Biodiversity Fund is improving the resilience of Australia’s unique species to
the impacts of climate change, enhancing the environmental outcomes of carbon farming
projects, and helping landholders protect biodiversity and carbon values on their land. It
involves funding of nearly $450 million for the land sector to undertake projects that
establish, restore, protect or manage biodiverse carbon stores on public and private land,
including:

« reforestation and revegetation in areas of high conservation value such as wildlife
corridors, rivers, streams and wetlands

« management and protection of biodiverse ecosystems, including publicly owned
native forests and land under conservation covenants or subject to land clearing
restrictions

e action to prevent the spread of invasive species such as foxes and rabbits, across
connected landscapes.

The Biodiversity Fund complements other government policies by encouraging proposals
from applicants who are seeking to improve the biodiversity outcomes of CFl projects,
and those building landscape connectivity under the Australian Government’s Caring for
our Country initiative.

Round One of the Biodiversity Fund (2012-13) encouraged broad participation, and
resulted in 312 successful projects being funded, worth over $270 million. Collectively
these projects will revegetate, rehabilitate and restore over 18 million hectares of the
Australian landscape over six years.

The Regional Natural Resource Management (NRM) Planning for Climate Change Fund
is providing $44 million over five years for improving existing regional planning for climate
change. The fund will help to guide where biosequestration and carbon farming projects
should be located in the landscape to maximise the benefits for biodiversity, water and
agricultural production.

These updated plans can be used by landholders to identify and develop activities to
reduce carbon pollution. The Fund is also being used to support research and analysis to
develop scenarios on regional climate change impacts which can be used for natural
resource management and land use planning. The Fund complements the Biodiversity
Fund and the CFI by supporting planning that will help guide the types and locations of
activities under these initiatives, primarily reforestation activities and the management of
remnant vegetation.

The Regional NRM Planning for Climate Change Fund is divided into two streams.
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Stream One

Stream 1 of the fund is providing $28.9 million over five years to support the revision of
existing regional NRM plans. Funding will help identify where in the landscape climate
change adaptation and mitigation activities should be undertaken.

Stream Two

Stream 2 of the fund is providing $15 million over five years to support development of
regional-level information in the form of scenarios about the impacts of climate change
(water, temperature, storms) which can be used for medium term regional NRM land use
planning. It is also supporting regional NRM organisations to utilise this information in
updating their regional NRM plans.

Stream 2 funding is being delivered through two elements:

« Element 1 is delivering regional climate projections for the whole of Australia based
on the next generation of global climate models, and making existing projections
information easy to access and interpret. This project is part of a broader Government
goal to deliver a comprehensive National Climate Change Information Service that
will empower and support adaptation and mitigation information. It also complements
work that the Australian Government is doing with State and Territory jurisdictions to
develop a National Climate Projections Program.

Element 1 is being led by the Commonwealth Scientific and Industrial Research
Organisation (CSIRO) in collaboration with the Australian Bureau of Meteorology
(BoM).

o Element 2 (the NRM Climate Change Impacts and Adaptation Research Grants
Program) is providing $8 million over four years for research institutions to work with
regional NRM organisations. These collaborations will deliver information on climate
change, its impacts and potential adaptation responses, and provide guidance on
how to use that information in NRM planning.

Industrial Sector

Without appropriate assistance arrangements, applying constraints on emissions in
Australia before other countries could risk ‘carbon leakage’, that is emissions intensive
trade exposed activities could relocate from Australia to countries where those activities
may not be subject to comparable carbon constraints. The ongoing Jobs and
Competitiveness program provides partial assistance in the form of free carbon units to
these activities as they transition under carbon pricing. The most emissions-intensive
trade-exposed activities receive assistance to cover 94.5 per cent of industry average
carbon costs in the first year of the carbon price. Less emissions-intensive trade-exposed
activities receive assistance to cover 66 per cent of industry average carbon costs. The
program is designed to maintain strong incentives for firms to reduce emissions over
time. Assistance is reduced by 1.3 per cent each year to encourage industry to cut
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emissions. Regular reviews of the program will be conducted by the Productivity
Commission, with the first commencing 2014-15 to ensure that the JCP.

The Australian Government’s Coal Sector Assistance Package aims to support
Australia’s coal mining sector by providing targeted assistance to its most emissions-
intensive coal mines and supporting the development of emissions abatement
technologies. It is comprised of two programs:

1. The Coal Sector Jobs Package will provide transitional assistance to some of
Australia’s gassiest coal mines to ease the transition to a carbon price. This
assistance provides an incentive for mine operators to explore opportunities to reduce
fugitive emissions through the implementation of abatement technologies and the
development of lower-emissions seams.

2. The Coal Mining Abatement Technology Support Package aims to ensure the
competitiveness and viability of the Australian coal mining sector under the emissions
trading scheme and constraints on greenhouse gas emissions. Around $38.5 million in
Government funding supports industry efforts to develop and demonstrate
technologies that will provide future solutions to safely reduce fugitive methane
emissions from coal mines.

The Steel Transformation Plan is a $300 million program operating over six payment
years from 2011-12 that aims to encourage investment, innovation and competitiveness
in the Australian steel manufacturing industry in order to assist the industry to transform
into an efficient and economically sustainable industry in a low carbon economy.

The Australian Government’s Clean Technology Programs provide incentives, worth
more than $1 billion, for manufacturing businesses to reduce emissions, improve energy
efficiency and invest in clean energy, as well as for innovative businesses, in all sectors,
to develop new clean technologies and services. The program has three key
components, all of which are delivered by Ausindustry, the Government’s business
program delivery division, and which are supported by Innovation Australia, an
independent statutory body.

The Clean Technology Programs comprise:

e up to a combined $865 million under the Clean Technology Investment Program and
the Clean Technology Food and Foundries Investment Program; and
« the $173 million Clean Technology Innovation Program.

The two Investment Programs are supporting manufacturing businesses to invest in
energy efficient capital equipment and low emissions technologies, processes and
products to reduce their carbon emissions intensity and maintain their business
competitiveness in a carbon constrained economy. The programs offer merit-based
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grants ranging from a minimum of $25 000 to more than $10 million. Funding is provided
on a co-investment basis, with tiered grant funding ratios that vary according to project
size and applicant turnover.

Eligible projects must improve the carbon and energy efficiency of the applicant’s
manufacturing process. This can involve replacement, modification and/or changes to the
energy sources of manufacturing plant, equipment and processes. Examples of projects
include:

« adoption and deployment of technologies to reduce energy use and/or carbon
emissions at manufacturing facilities;

e process re-engineering involving the adoption of energy or carbon

« efficient manufacturing tools;

« support the conversion of facilities from coal to natural gas;

e investing in co-generation plants; and

« assistance with the implementation of energy efficiency opportunities.

The Clean Technology Innovation Program is a competitive, merit-based grants program,
providing $173 million for eligible businesses to undertake applied research and
development, proof-of-concept and early-stage commercialisation activities to develop
new products, process and services that reduce greenhouse gas emissions.

The Clean Technology Innovation Program provides grants of between $50 000 and $5
million on a co-investment basis of one dollar of government funding for each dollar of
the applicants investment. The grants are available to businesses in all sectors including
spin-off companies from universities and public sector research organisations.

The Clean Technology Innovation program assists in the development of new clean
technologies and associated services, including low emission and energy efficient
solutions that reduce greenhouse gas emissions. A broad range of project applications
and technologies are eligible under the program, including (but not limited to):

« Renewable and/or low emission energy generation;

« Methods, equipment, technology and associated services to reduce energy demand
or increase energy efficiency; and

e Product components that contribute to a reduction in greenhouse gas emissions
when installed and used in a larger product or system.

As part of the merit assessment process, applicants need to demonstrate the extent of
the reduction in greenhouse gas emissions that their new clean technology will deliver.
To do so, applicants must provide baseline data and evidence of greenhouse gas
emissions for an existing product, process or service that their new clean technology is
aiming to replace.

Other industry incentives

The Research & Development (R&D) Tax Incentive and Commercialisation Australia also
offer further general industry incentives that can be applied to assist in the development
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of clean technology and services to reduce emissions. Industry also benefits from
investments by the Clean Energy Finance Corporation.

R&D Tax Incentive

The R&D Tax Incentive is a targeted tax offset designed to encourage more companies
to engage in research and development in Australia. It offers a 45 per cent refundable tax
offset to eligible entities with an aggregated turnover of less than $20 million per annum,
or a non-refundable 40 per cent tax offset to all other eligible entities. This incentive is
available to all areas of research and development. Eligibility to claim expenditure under
this incentive may be affected for those already receiving assistance under the Clean
Technology Innovation Program.

Commercialisation Australia

Commercialisation Australia is a government organisation that runs a competitive, merit-
based grants program offering funding and case management to accelerate
commercialisation. Businesses wanting to commercialise clean technology can either
choose to apply for this program, or the Clean Technology Innovation Program
depending on their funding and resource needs. Commercialisation Australia also
facilitates networking opportunities for businesses.

Transport Sector

Transport fuels (including Household transport fuels, light vehicle business transport and
off-road fuel use by the agriculture, forestry and fishing industries) are excluded from the
emissions trading scheme. However, an equivalent carbon price is being applied through
changes in fuel tax credits or excise for domestic aviation, domestic shipping, rail
transport, and non-transport use of fuels. The Australian Government is also seeking to
establish an effective carbon price for heavy on-road liquid fuel use from 1 July 2014.

The Green Vehicle Guide website is a tool to assist consumers in making informed
decisions regarding the environmental performance of new vehicles. It covers all light
vehicles (up to 3.5 tonnes) released onto the Australian market since late 2004, and is
regularly updated as new models are released. The Green Vehicle Guide provides
consumers with user friendly ratings on the environmental performance of specific
models, addressing greenhouse emissions, air pollution emissions and overall
environmental performance. The guide also provides data on fuel consumption and
enables annual fuel costs to be estimated. It enables side-by-side comparisons of
individual models on a common basis, as all the vehicles undergo the same standard
emissions tests.

The Green Vehicle Guide is recognised as the definitive source for assessing the
environmental performance of light vehicles in Australia, and is increasingly used by
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fleets, in both government and industry, to determine the environmental benchmarks in
their purchasing criteria.

The Fuel Consumption Label is a Government initiative to promote consumer demand for
vehicles with good fuel efficiency. Encouraging consumer preferences toward vehicles of
greater fuel efficiency is helping to reduce greenhouse gas emissions from transport and
raises consumer awareness of the impacts of different fuels and role of fuel efficient
vehicles in emissions reductions.

Since 2001, all new cars, four-wheel drives and light commercial vehicles up to 3.5
tonnes gross vehicle mass have been required to display a Fuel Consumption label on
their windscreen at the point of sale. This label indicates how many litres of fuel a vehicle
will use to travel 100 kilometres and how many grams of carbon dioxide the vehicle
would emit for each kilometre. The label has been progressively improved to provide
more useful comparative information on both fuel consumption and CO, emissions of
different vehicle models. Since March 2011, labelling has also been required for plug-in
and hybrid electric vehicles (energy consumption in Watt hours/kilometre, expected
range when fully charged, fuel consumption in litres/100 kilometres and CO, emissions in
grams/kilometre). All information is based on standardised tests that new vehicles
undergo prior to their supply to the market, meaning that the performance of different
models can be compared under identical conditions.

Fuel Consumption Labelling in Australia links with and complements the Green Vehicle
Guide, with the fuel consumption and CO, data displayed on the label matching that
which is provided through the guide.

Australia is working with other countries to develop goals and measures for reducing
emissions from international aviation and shipping through the International Civil Aviation
Organization (ICAO) and the International Maritime Organization (IMO). Effective action
on international aviation and shipping emissions requires a concerted effort by all
countries due to the integrated, global and commercial nature of these sectors.

International aviation emissions

Domestically and internationally, Australia actively supports ICAQO’s efforts to secure a
global sectoral approach to effectively address international civil aviation emissions. At
the ICAO President’s request, Australia serves on ICAQO’s High Level Group on
International Aviation and Climate Change, initiated in November 2012. This Group was
charged with developing measures to address international aviation emissions, focused
on market-based measures, for consideration by the ICAO Assembly in 2013.

In October 2012, Australia also submitted its action plan “Managing the Carbon Footprint
of Australian Aviation” to ICAO. The Plan provides an overview of ongoing and planned
domestic initiatives by the Australian Government and aviation industry to manage
Australia’s aviation carbon footprint. Initiatives range from financial and tax incentives to
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encourage investment in aircraft efficiency improvements, sustainable biofuels or
deployment of best practice satellite-based navigation, to ongoing fleet renewal and
improvements in the efficiency of on-ground operations.

International shipping emissions

Australia is proud to have worked closely with like-minded developed and developing
countries to secure adoption of mandatory emission reduction measures for the
international shipping sector at a key IMO meeting in July 2011. The measures amend
aspects of the International Convention for the Prevention of Pollution from Ships
(MARPOL) and apply to ships of 400 gross tonnage and above. They mandate an
Energy Efficiency Design Index for new ships, a Ship Energy Efficiency Management
Plan for all ships, and a requirement for all ships to carry an International Energy
Efficiency (IEE) Certificate. The measures entered into force on 1 January 2013.
Australia has given effect to the measures through amendments to a range of national
maritime Acts.

A study commissioned by IMO estimated that, by 2020, these measures will achieve an
annual average of 151.5 million tonnes of annual carbon dioxide reductions. This figure
could be expected to increase to an average of 330 million tonnes annually by 2030. The
measures will also result in a significant reduction in fuel consumption, delivering cost
savings to the shipping industry.

4.2.4 Management of Ozone Depleting Substances and Synthetic Greenhouse
Gases

Australia meets its obligations under the Montreal Protocol on Substances that Deplete
the Ozone Layer (the Montreal Protocol) and the United Nations Framework Convention
on Climate Change, for synthetic greenhouse gases, through the Ozone Protection and
Synthetic Greenhouse Gas Management Act 1989 (the Act). The key objectives of the
Act are to institute a system of controls on the manufacture, import, export, distribution
and use of substances that deplete ozone in the atmosphere and contribute to climate
change; achieve a faster and greater reduction in the levels of production and use of
ozone depleting substances than are provided for in the Vienna Convention and the
Montreal Protocol; and promote the responsible management of scheduled substances
S0 as to minimise their impact on the atmosphere.

Ozone depleting substances are those substances which deplete the ozone layer and
have historically been widely used in refrigerators, air conditioners, fire extinguishers, dry
cleaning, solvents, aerosols, foam products and as agricultural fumigants. Ozone
depleting substances can also have significant global warming potentials.

In November 2010, amendments to the Act were made to further strengthen Australia’s
0zone protection regime as Australia moves towards its final phase-out of
hydrochlorofluorocarbons (HCFCs) — the last major ozone depleting substance to be
phased out. Key amendments to the Act include banning importation and manufacture of

Page 109 Policies and Measures



refrigeration and air conditioning equipment containing HCFCs, while allowing
exemptions where no practical alternative technology exists, strengthening enforcement
powers and streamlining licensing to reduce costs for industry. These key changes were
strongly supported by Australian industry, which has worked closely with government to
ensure Australia continues to meet its obligations under the Montreal Protocol.

Since ratifying the Montreal Protocol in 1987, Australia has met or exceeded all of its
phase out obligations. The 2010 amendments to the Act provide important additional
controls to assist in the final phase-out of HCFCs. Australia will largely phase out
consumption of HCFCs by 2016, four years ahead of the schedule required under the
Montreal Protocol. In achieving this accelerated phase out Australia will consume 61 per
cent less HCFCs in the period to 2020 than permitted under the Montreal Protocol. This
accelerated approach was determined by a government and industry initiative agreed in
the early 1990s.

Australia continues to take an active role in ongoing Montreal Protocol negotiations,
ensuring that further actions to protect the ozone layer are scientifically based and
technically feasible, and that developing countries are supported in their efforts to phase
out ozone depleting substances.

Synthetic greenhouse gases have often been used to replace ozone depleting
substances however, while these gases do not deplete the ozone layer, many have very
high global warming potential. The most common synthetic greenhouse gas used in
Australia is HFC-134a, which has a global warming potential of 1 300 (1,300 times as
potent as carbon dioxide). Other synthetic greenhouse gases are even more powerful
global warmers, with hydrofluorocarbons (HFCs) and perfluorocarbons (PFCs) having
global warming potential between 140 and 14 800 and sulfur hexafluoride (SFg) having a
global warming potential of 23 900.

Synthetic greenhouse gases are industrial chemicals used for a variety of purposes, but
mainly as refrigerant gases in air conditioning and refrigeration equipment. Under the
Clean Energy Future Plan the Australian Government is committed to reducing
emissions of the synthetic greenhouse gases listed under the Kyoto Protocol to the
United Nations Framework Convention on Climate Change (Kyoto Protocol).

The international community has agreed that synthetic greenhouse gases are potentially
harmful if released into the atmosphere, and has listed them under the Kyoto Protocol. In
the Clean Energy Future Plan, the Australian Government committed to reducing its
greenhouse gas emissions by 5 per cent from 2000 levels by 2020. In October 2011, the
Act was amended to provide for an equivalent carbon price on synthetic greenhouse
gases manufactured in, or imported into, Australia. The equivalent carbon price is based
on the carbon price and global warming potential for each gas, relative to carbon dioxide.
The Act was also expanded to include SFg and cover all equipment containing HFCs,
PFCs and SFe.
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The equivalent carbon price on synthetic greenhouse gases commenced on 1 July 2012.
The equivalent carbon price on synthetic greenhouse gases is designed to encourage
the use of alternatives which are less harmful to the environment, improve installation
and servicing to minimise leaks and recover and recycle synthetic greenhouse gases.
The equivalent carbon price has been in place for 12 months, and industry has been
quick to respond. Many sectors have shown changes in behaviour and innovation to
promote climate friendly alternatives and technologies. This includes improved practices
to minimise HFC leaks; and encourage recovery, recycling, reclamation, and destruction
of HFCs.

Announced as part of the Clean Energy Future Plan, the Destruction Incentives Program
provides financial incentives for the destruction of waste synthetic greenhouse gases,
HFCs, PFCs, SFs and ozone depleting substances. From 1 July 2013, the Australian
government will provide an incentive payment of $1.50 per kilogram of waste synthetic
greenhouse gases and ozone depleting substances destroyed to refrigerant contractors.
This payment is in addition to the current incentive payment made by the industry funded
refrigerant product stewardship program operated by Refrigerant Reclaim Australia. This
is a 50 per cent increase on the $3.00 per kilogram payment by Refrigerant Reclaim
Australia for waste gas recovered and provided to the organisation for destruction.

The Government recognises the important role that Refrigerant Reclaim Australia has
played in the recovery and destruction of synthetic greenhouse gases and ozone
depleting substances since its commencement in 1993. In providing additional incentives
the Government builds on the continued operation and success of the existing industry
scheme.

From 1 July 2015, the -Government will introduce a further destruction incentive which
will increase the total amount paid by industry and the government for the destruction of
synthetic greenhouse gases to 70 per cent of the equivalent carbon price where the gas
species and quantity can be verified.

There have been significant shifts in state and territory government climate change
policies and measures since the Fifth National Communication on Climate Change was
submitted. There are several factors that have contributed to these changes. The
Global Financial Crisis has presented fiscal challenges for all levels of government.
Secondly, four of the eight states and territories in Australia have changed government
since 2009 resulting in policy reform and changes. Lastly, the introduction of the
emissions trading scheme on 1 July 2012 was a natural catalyst for review of existing
policies and measures to avoid complementarity.

Most states and territories have developed or adapted their policies and measures within
the auspices of an overarching climate change strategy. The policies and measures
implemented by state and territory governments broadly seek to;
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« Improve energy efficiency within the community and business sectors;

« Provide region-specific information about climate change impacts and adaptation;
e Reduce greenhouse gases; and

o Exchange best practice policy and research.

For example, in 2011, the Tasmanian Government released its Action Plan to Reduce
Emissions which outlines priority actions for responding to climate change. The plan
identified six priority action areas for the Tasmanian government over the next two years
including working more intensively with the State’s biggest emitters to better understand
their opportunities to reduce emissions and investing over $1 million in a new program to
help low-income Tasmanian households reduce their electricity use and costs.

The New South Wales Government developed NSW 2021: A plan to make NSW number
one which outlines priority actions to assist local government, business and the
community build resilience to future extreme events and hazards by helping them
understand and prepare for the impacts of climate change.

In July 2009, the Council of Australian Governments (COAG) agreed to the National
Partnership Agreement on Energy Efficiency, which outlines a comprehensive suite of
measures (the National Strategy on Energy Efficiency or NSEE) to provide a nationally
consistent and coordinated approach to improving energy efficiency.

As part of the NSEE, all state and territory governments have developed regulatory and
voluntary energy efficiency and sustainability policies and measures to improve energy
efficiency efforts across a range of sectors including for buildings, appliances and
equipment, industry and business, government, transport, skills, innovation, advice and
education. Most states and territories have implemented sustainability and energy
efficiency policies and measures that improve the energy efficiency of Australia’s building
stock.

In 2012, the Australian Government passed the Greenhouse and Energy Minimum
Standards (GEMS) legislation which replaced seven state and territory legal frameworks
with a single, consistent national law. The GEMS legislation transferred Australia’s
existing Equipment Energy Efficiency Program to a national framework, which is forecast
to save households and businesses over $5 billion in power costs in the year 2020 alone.

State and territory governments are supporting the uptake of energy efficiency by
businesses and householders by providing energy, water and waste efficiency
information, energy audits and energy savings action plans. Some programs are
specifically designed to assist low-income households and small businesses in remote
communities to become more energy efficient. Many of these energy audit and
assessment programs are complemented by rebate or refit programs to encourage the
implementation of recommended energy efficiency improvements. Rebate initiatives are
designed to offset the costs of buying or installing energy efficiency measures such as
small-scale energy efficiency hardware, solar hot water systems and insulation.
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States and territories have stipulated providers of electricity and gas must contribute to
energy efficiency measures to improve the energy efficiency of residential homes. In New
South Wales, this is achieved through programs that acquire and surrender energy
efficiency certificates. Other states have placed conditions on electricity and gas retailers
to install energy savings measures in residential homes through their operating licenses.
The Victorian Government is leading the roll-out of smart meters, which provide real-time
information about electricity use to help householders and small business operators
manage their energy use and reduce emissions. By the end of 2013 every home and
small business in Victoria will have a smart meter installed.

State and territory governments have developed policies and measures to expand their
renewable energy sectors. The South Australian Government has a legislated renewable
energy target, and has introduced land use planning policies which represent national
best practice for accommodating wind farms.

The Queensland government co-founded the Queensland Geothermal Centre of
Excellence in partnership with the University of Queensland. This $15 million partnership
aims to develop the technical capacity and skill base needed to realise the potential of
large-scale zero emission geothermal power generation. Some states are also
implementing clean energy projects to change the way energy is supplied to remote
communities, including exploring renewable energy options.

State and territory government investment in research and development extends beyond
renewable energy to include funding for new technologies such clean coal, carbon
capture and storage and geothermal technologies. The New South Wales Government’s
Coal Innovation Fund provides a total of $13 million for nine different projects to drive
technological developments in low emissions coal technologies.

State and territory governments are responsible for road and transportation service
delivery and have developed public transport planning tools, infrastructure and facilities,
and state-of-the-art transport systems to improve traffic flow to reduce emissions. They
have designed policies and measures that encourage the use of smaller and cleaner
vehicles, such as stamp duty concessions for low-emissions vehicles, and lower-
emissions fuels.

Other complementary programs address policy needs relative to each state and
territory’s particular circumstance. The Northern Territory Government, for example,
developed the West Arnhem Land Fire Abatement Project in partnership with traditional
owners and Indigenous ranger groups to facilitate strategic fire management. This project
reduces greenhouse gas emissions by around 100 000 tonnes per year. The Northern
Territory is now leading the world in this practice and by 2020 it is expected that 20 per
cent of the Northern Territory will be managed this way.

4.3.1 Policies and measures of local governments

The Australian Government has a number of initiatives that recognise and promote local
government leadership and participation in climate change initiatives. For example,
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through the Local Adaptation Pathways Program, the Government provided
approximately $2 million in funding to help councils undertake climate change risk
assessments and develop action plans to prepare for the likely local impacts of climate
change.

The Government hosts the Australian Council of Local Government meeting annually. All
Australian council mayors and shire presidents are invited to a forum with government
leaders to discuss key issues affecting local governments and the communities they
serve. Climate change adaptation and mitigation have been high-priority topics at these
meetings since the inaugural forum was held in 2008. This forum will continue to be used
to inform and advance the Government’s policy and support in relation to impacts on
local government of climate change.

Many local councils are taking actions to address climate change risks. For example,
Townsville City Council is the first Queensland council to develop an adaptation strategy
for coastal hazards. The landmark pilot project provides guidance for other coastal
councils to develop strategies for their own local government areas.

The Fifth National Communication described a range of climate change policies and
measures that were facilitating the mitigation of greenhouse gas emissions. In July 2011,
the Australian Government announced its new Clean Energy Future Plan. The Plan
brought existing policies together and introduced several critical new initiatives. In light of
this, the Government replaced or removed a number of measures that had similar
objectives to initiatives introduced under the Clean Energy Future Plan. The Government
also transferred the administration of a number of existing programs to agencies
established as part of the Plan. Furthermore, a number of measures previously
announced by the Government were not proceeded with as these measures were
unlikely to deliver value for money.

Policies and measures that were no longer in place by June 2013 include:

e A Cleaner Future for Power Stations

e Advanced Electricity Storage Technologies Program

o Australian Centre for Renewable Energy Solar Projects

e Clean Energy Initiative - Education and Investment Fund Component

« Clean Energy Trade and Investment Strategy

o Climate Ready Program

o Climate Research Program

e CSIRO Climate Change Related Research (excluding Energy Flagships)

e Education Investment Fund — Sustainability Round

« Energy Efficient Homes Package: Home Insulation Program and Solar Hot Water
Rebate

o Forest Industries Climate Change Research Fund

e Geothermal Drilling Program

e Green Building Fund
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e Green Car Innovation Fund

e Greenhouse Friendly™

o Green Loans Program

e Green Precincts Program

« Indigenous Emissions Trading

« National Agriculture and Climate Change Action Plan 2006—2009
« National Climate Change and Commercial Forestry Action Plan 2009-2012
« National Energy Efficiency Skills Initiative

e Renewable Energy Bonus Scheme

e Renewable Energy Demonstration Program

« Renewable Remote Power Generation Program

e Re-tooling for Climate Change

e Second Generation Biofuels Research and Development Program
o Solar Flagships Program
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Table 4.3a Policies and measures aimed at limiting and reducing greenhouse gas emissions- covered sectors

Covered Sectors
Measure or Objective Type of Status | Start End Implementing Total Total
policy name |and/or instrument date date |entity or CO,-e CO2-e

Activity entities impact | impact in CO, | CH, | N,O | SFs | HFCs | PFCs
in 2015 2020

Affected

Table 4.3b Policies and measures aimed at limiting and reducing greenhouse gas emissions- uncovered sectors

Uncovered Sectors

Measure or Objective and/or Type of |Status |[Start |End date |Implementing Total Total
policy name |Activity Affected instru date entity or CO,-e CO,-e
ment entities impact |impact in Sy | FIHON Rel| LalFes | [HSES
in 2015 2020
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Table 4.3c Policies and measures aimed at limiting and reducing greenhouse gas emissions- Carbon Farming Initiative

Carbon Farming Initiative

Measure or Objective and/or Type of Status Implementing Total Total Composition
policy name |Activity Affected instrument entity or CO,-e CO,-e
entities impact in | impact
2015 in 2020

N,O | SFs | HFCs
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Key Developments

Australia’s Emissions Projections 2012 shows that Australia remains on track to meet
its Kyoto protocol first commitment period target of limiting emissions to 108 per cent
from 1990 levels. Australia’s emissions on a Kyoto Protocol accounting basis are
likely to have averaged 575 Mt CO,-e per year over the first commitment period
(2008-12), which is 105 per cent of 1990 levels.

Since the Fifth National Communication, Australia has brought together new and
existing policies to reduce emissions: an emissions trading scheme, renewable
energy target, energy efficiency measures and action on land.

The emissions trading scheme, the Carbon Farming Initiative (CFl) and Australia’s
existing suite of policy measures, including the Renewable Energy Target (RET) and
energy efficiency measures (see Table 4.3 for full details of measures) are projected
to limit Australia’s net emissions to 537 Mt CO,-e in 2020. This is consistent with
Australia’s unconditional commitment to reduce emissions by 5 per cent below 2000
levels in 2020, which could increase to up to 15 or 25 per cent depending on actions
taken by other countries.

The emissions trading scheme and CFI are projected to drive 155 Mt CO,-e of
abatement in 2020. In 2020, based on the 2012 projections 55 Mt CO»-e of
abatement is expected to occur domestically, including 7 Mt CO,-e achieved by the
CFI. The emissions trading scheme is also forecast to drive the sourcing of a further
100 Mt CO3-e of abatement from overseas. The Australian Government is currently
updating these projections.

In 2020, Australia’s net emissions are projected to be 22 per cent below where they
would otherwise be without a carbon price or the CFI. The 22 per cent is on top of
considerable abatement from a wide range of measures put in place before the
carbon price in energy efficiency, renewable energy and the land sector.

This chapter presents projections of Australia’s greenhouse gas emissions. Projections
are reported for each National Greenhouse Gas Inventory sector, focusing on the Kyoto
first commitment period and 2020. These sectoral projections were prepared and
published in 2012 by the former Department of Climate Change and Energy Efficiency
(DCCEE), now the Department of Industry, Innovation, Climate Change, Science,
Research and Tertiary Education and use the 100-year global warming potentials
(GWPs) contained in the Intergovernmental Panel on Climate Change’s Second
Assessment Report. Projections of emissions presented here are in accordance with the
United Nations Framework Convention on Climate Change (UNFCCC) guidelines for
national communications for UNFCCC patrties.

Emissions projections under Kyoto Protocol accounting rules are also reported in order to
track Australia’s progress towards meeting its Kyoto Protocol first commitment period
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target of limiting emissions over the first commitment period (2008-12) to 108 per cent of
1990 levels (see Annex IlI).

The approach to preparing inventories and emissions projections under the Kyoto
Protocol differs from the UNFCCC accounting approach in relation to land use, land-use
change and forestry. This difference in accounting means that the emissions projections
for UNFCCC accounting and for Kyoto Protocol accounting are different; as such
projections are presented under both accounting treatments.

The following sections present a summary of Australia’s approach to emissions
projections, an assessment of the effects of policies and measures, and a discussion of
the uncertainties associated with those projections. A sector-by-sector explanation of the
projections is also provided, describing the approaches adopted, key assumptions and
results. The final section of this chapter describes Australia’s emissions projections
methodology in more detail. Details of the overall projections using Kyoto Protocol
accounting rules are shown in Annex lIl.

With the introduction of the Clean Energy Act 2011, the focus of Australia’s 2012
projections has been the impact of the emissions trading scheme and the CFI on
reducing Australia’s greenhouse gas emissions. The emissions trading scheme will be
the primary means by which Australia will meet its emissions reduction targets.

Australia produces a ‘with carbon price’ emissions projection for each sector, reflecting
the likely level of emissions, including the impact of all existing policies and measures
(see Table 4.3 for full details of measures). The ‘with carbon price’ emissions projection
corresponds to the UNFCCC ‘with measures’ scenario.

Australia also produces a ‘without carbon price’ projection of emissions, which refers to
the level of emissions that would have occurred in the absence of the emissions trading
scheme and CFI. The ‘without carbon price’ projection incorporates a range of existing
policies and measures such as the RET and energy efficiency measures which were in
place at 1 July 2012.

The ‘without carbon price’ projection of emissions does not separately identify abatement
from each measure. Australia does not produce a ‘business as usual’ scenario where
emissions are projected in the absence of all measures. This is due to the difficulty of
forecasting this counterfactual scenario, especially given that some polices and
measures to reduce greenhouse gas emissions have been in place since before 2000.

In the ‘with’ and ‘without’ carbon price scenarios, projections have been developed for
the energy sector (stationary energy, transport and fugitive emissions sectors), and the
agriculture, industrial processes, waste, land use, land-use change and forestry sectors.
Historical emissions data for 2011 from the Update of Australia’s National Greenhouse
Gas Inventory, December Quarter 2011 was used as the base year for the 2012
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projections for most sectors. In the agriculture, waste and forestry sectors, a base year of
2010 was used, with data sourced from the 2010 National Greenhouse Gas Inventory.

Since the release of the 2010 National Greenhouse Gas Inventory and Australia’s
National Greenhouse Gas Inventory, December Quarter 2011, the Australian
Government has submitted to the UNFCCC its final Australian National Greenhouse
Accounts, National Inventory report 2011. This latest information will be incorporated in
Australia’s 2013 Emissions Projections however they have not been incorporated into the
historical and projected emissions estimates in Chapter 5.

Australia’s ‘with’ and ‘without’ carbon price emissions projections are consistent with the
Government’s policies as at October 2012. The projections do not incorporate recent
policy changes including the Government’s announcement that it plans to bring forward
the commencement of Australia’s emission trading scheme to 1 July 2014.

Since the release of Australia’s 2012 Emissions Projections the Government has joined
the Kyoto Protocol second commitment period. The Government has also further elected
to broaden coverage of the land sector to include net emissions from cropland
management, grazing land management and revegetation activities. These changes will
be incorporated in Australia’s 2013 Emissions Projections, however they have not been
incorporated into the Kyoto Protocol emissions estimates in Chapter 5. Estimates of the
overall impacts on Australia’s emissions reductions targets have been published in The
Impact of the Kyoto Protocol accounting changes on Australia’s quantified emission
limitation or reduction objective (QELRO) and targets.

Sectoral emissions projections use a mix of computable general equilibrium and partial
equilibrium models and sector-specific models. For some sectors, emissions projections
are undertaken in-house by the Australian Government using publicly available data and
data obtained from external consultants. The projections process also involves
consultation between the Government, consultants and stakeholders. Further details on
the full range of scenarios and projections are published in Australia’s 2012 Emissions
Projections.

Australia has an ongoing program to update and improve its emissions projections.
Areas of continuous improvement include further integration of top down and bottom up
models, reconciliation of results from different models within sectors and improvements
to estimation of the impact of measures.

Australia’s 2012 Emissions Projections shows that Australia remains on track to meet its
Kyoto Protocol first commitment period target (of 108 per cent of 1990 levels), without the
use of flexibility mechanisms or imported emissions permits. Australia’s emissions on a
Kyoto Protocol accounting basis are projected to have reached an average of 575 Mt
CO,-e per year over the first commitment period (2008-12), which is 105 per cent of
1990 levels.
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Without the emissions trading scheme and CFl, emissions are projected to continue to
increase. In 2020, emissions are projected to be 693 Mt CO,-e on a Kyoto Protocol
accounting basis, equivalent to 122 per cent of 2000 levels (see Table 5.1). The ‘without
carbon price’ projection is used to define Australia’s ‘abatement challenge’ — the amount
of additional abatement or avoided emissions required to achieve Australia’s 2020 target
options. The abatement challenge under Australia’s minus 5 per cent unconditional target
is estimated to be 155 Mt CO,-e in 2020.

The Australian Government has committed to a 5 per cent reduction in emissions from
2000 levels by 2020, which could increase to up to 15 or 25 per cent depending on
actions taken by other countries. The unconditional 5 per cent reduction target equates to
a 22 per cent reduction from projected levels without the carbon price or carbon farming
initiative in 2020. The Australian Government committed to a new long-term target of an
80 per cent reduction in emissions from 2000 levels by 2050 in the Clean Energy Future
Plan.

Under a minus 15 per cent target the abatement challenge is estimated to be
212 Mt CO,-e, while under a minus 25 per cent target it is estimated to be 269 Mt CO,-e.

With the introduction of the emissions trading scheme and CFl, Australia’s national
emissions in 2020 (including the purchase of international permits) are projected to
decline to 537 Mt CO3-e under the minus 5 per cent target, 481 Mt CO,-e under the
minus 15 per cent target, and 424 Mt CO,-e under a minus 25 per cent target. This is
presented in Figure 5.1, which also shows illustrative ‘straight line’ reductions in
emissions allocations from 2012 to the different 2020 target options.

Historical and projected emissions, 1990 to 2020 (Mt CO; e€) and comparisons with Australia’s
emissions reduction targets of 5, 15 and 25 per cent below 2000 levels
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1990 Kyoto first
(Kyoto first | commitment

Table 5.1 - Summary of Australia’s emissions projections, Mt CO»-e (Kyoto Protocol accounting basis)

The ‘with carbon price’ emissions projection incorporates adopted policies and measures
including the emissions trading scheme, CFI, RET and energy efficiency measures.
Compared with the ‘without carbon price’ scenario this shows a projection of

155 Mt CO,-e of abatement from policies and measures in 2020. This Includes domestic
abatement of 55 Mt CO,-e, of which around 48 Mt CO,-e is sourced from the emissions
trading scheme and 7 Mt CO»-e is sourced from the CFI. A further 100 Mt CO5-e of
abatement is projected to be sourced from overseas.

The emissions trading scheme and CFI will limit growth in Australia’s domestic emissions
over the period to 2020. Domestic emissions are projected to be 637 Mt CO,-e in 2020,

8 per cent lower than they would have been without a carbon price. Projected emissions
growth to 2020 is dominated by direct combustion and fugitive emissions associated with
the production of energy resources which is driven by expected strong export demand for
Australia’s natural resources, particularly Liquefied Natural Gas (LNG). Declining levels
of carbon sequestration from reforestation are also projected to increase domestic
emissions by 2020.

The ‘without carbon price’ scenario projects Australia’s emissions, including abatement
sourced from a range of existing policies and measures including the RET and energy
efficiency measures, but excluding the emissions trading scheme and CFI. With the
introduction of the emissions trading scheme, abatement from other measures that
operate in sectors covered by the emissions trading scheme are not separately identified.
However, these measures can assist in lowering the cost of achieving the abatement and
change the relative abatement achieved by different sectors.

Estimates of additional abatement achieved through existing policies and measures not
covered by the emissions trading scheme are outlined in Table 5.2.
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2020 Mt COz-e

Table 5.2 Policies and measures additional to the with carbon price projection in 2020

Emissions covered by the emissions trading scheme include those from stationary
energy, industrial processes, production of coal and gas, and emissions from non-legacy
waste. An equivalent carbon price will also be applied to some transport fuels through the
existing fuel tax regime and to synthetic greenhouse gases through the Ozone Protection
and Synthetic Greenhouse Gas Management Act 1989. Emissions not covered by the
carbon price include agricultural and forestry sector emissions, some transport emissions
and emissions from the combustion of biofuels and biomass.

5.3 With carbon price projections in detail

Based on the Australia’s 2012 Emissions Projections, under UNFCCC accounting rules
for the treatment of LULUCF, Australia’s total domestic emissions are projected to be
614 Mt CO,-e in 2020 with all sectors and greenhouse gas abatement measures
included.

Australia is on track to meet its Kyoto Protocol first commitment period target. Using
Kyoto Protocol accounting, the projections indicate that between 2008 and 2012,
emissions would be 105 per cent of 1990 levels on average. Details of the overall Kyoto
Protocol accounting basis projections are shown in Annex IIl.

Under Kyoto Protocol accounting, the emissions trading scheme and CFl are projected to
deliver 55 Mt CO,-e of domestic abatement in 2020 across all UNFCCC sectors (energy,
industrial processes, agriculture, waste, land use, land use change and forestry) and 100
Mt CO;-e of internationally sourced abatement. This is in addition to pre-existing
measures including the renewable energy target and energy efficiency measures.

5.3.1 Main sectoral contributions

Sectoral contributions to total emissions include energy, industrial processes, agriculture,
waste, land use, land-use change and forestry, as detailed in Table 5.3.
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The energy sector, which is composed of the stationary energy, transport and fugitive
emissions sectors, continues to be the most significant source of greenhouse gas
emissions, representing approximately 73 per cent of total domestic emissions on
average over the Kyoto first commitment period and in 2020.

Industrial process emissions are expected to contribute approximately 5 per cent of
projected domestic emissions in average over the Kyoto first commitment period and
6 per cent in 2020.

Agriculture emissions are expected to grow, contributing around 15 per cent of
emissions on average over the Kyoto first commitment period and 14 per cent of
domestic emissions in 2020.

The contribution of the waste sector is projected to fall and contribute around 2 per
cent of emissions on average over the Kyoto first commitment period and in 2020.
On a UNFCCC accounting basis, emissions from land use, land use change and
forestry sector are projected to be around 19 Mt CO2-e in 2020. On a Kyoto Protocol
accounting basis deforestation and reforestation is projected to average 27 Mt CO2-e
over the Kyoto first commitment period and 43 Mt CO2-e in 2020. Deforestation
accounts for around 8 per cent of Australia’s total greenhouse gas emissions in 2011.

Kyoto
Protocol
first
commitment
period
average
2008-2012

1990

(Kyoto first
commitment
period base)

Table 5.3.a Net with carbon price greenhouse gas emissions projections (Mt CO-e), 1990 to 2020 (Kyoto
Protocol accounting method)
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Table 5.3.b. With carbon price greenhouse gas emissions projections (Mt CO»-e), 1990 to 2020 (UNFCCC
accounting method) *LULUCF does not include emissions and removals due to wildfire and includes a five
year moving average

5.3.2 Reconciliation with the previous projections

The projections included in Australia’s Fifth National Communication projected a 6 per
cent increase in emissions between 1990 and the Kyoto Protocol first commitment period
average using Kyoto Protocol accounting rules and a 25 per cent increase using
UNFCCC accounting rules.

Since the Fifth National Communications, new inventory data and updated sectoral
projections together with the impact of measures show that Australia is still on track to
meet its Kyoto Protocol first commitment period target of limiting emissions to 108 per
cent of 1990 levels from 2008 to 2012.

5.4 Projections by sector

This section discusses the ‘with’ and ‘without’ carbon price projections for each sector.

5.4.1 Projections of the energy sector (stationary energy)

Stationary energy is comprised of the electricity generation and direct combustion
subsectors. Emissions from the electricity subsector are associated with fuels combusted
to generate electricity, while emissions from direct combustion are associated with fuels
combusted to generate energy used directly; mainly to generate heat, steam or pressure.

Direct combustion emissions occur in nearly all sectors of the economy. Sources of direct
combustion emissions include fuels used for mining, energy industries such as petroleum
refining, and manufacturing such as the production of metals and chemicals. They also
include the use of fuels such as natural gas for heating and other purposes in the
government, commercial and residential sectors.




Factors influencing stationary energy emissions projections

Growth in emissions from this sector is attributable to a range of factors, including energy
demand. Energy demand is influenced by income growth and changes including in:

e gross domestic product (GDP);

e population growth;

« sectoral activity and structural change;

e Major resource projects;

e ongoing improvements in energy efficiency; and

« changes in the fuel mix, including greater use of less carbon-intensive fuels such as
natural gas and renewable energy.

Analytical approach followed

The stationary energy projection uses a combination of top-down and bottom-up
economic models. The electricity and direct combustion subsectors have been modelled
separately, however both incorporate assumptions from the Australian Treasury’s top-
down, computable general equilibrium (CGE) model of the Australian economy. These
include GDP and population growth, output of key energy-intensive industries, and
domestic prices for wholesale electricity and gas.

Sinclair Knight Merz McLennan Magasanik Associates (SKM-MMA) and ROAM

Consulting were employed to conduct detailed, bottom-up modelling of electricity sector
emissions, using inputs from the CGE model, such as overall electricity demand. These
models were iteratively run with the CGE model until they achieved internal consistency.

The direct combustion emissions were modelled using the CGE model supplemented
with detailed information about production across a range of economic sectors.

Assumptions

Assumptions around GDP and population growth, the projected output of key energy-
intensive industries, rates of energy efficiency improvement and domestic prices for
wholesale electricity and gas are all important factors underpinning the stationary energy
emissions projection. This projection relies on assumptions used by the Australian
Treasury in the 2011 modelling exercise Strong growth, low pollution: Modelling a carbon
price (SGLP).

Projections

Average annual emissions in the Kyoto Protocol first commitment period are estimated to
have been 293 Mt CO,-e, an increase of 50 per cent from 1990. Under the ‘with carbon
price’ scenario, domestic stationary energy emissions are projected to be 318 Mt CO,-e
in 2020, 22 Mt CO,-e lower than without a carbon price. Under the ‘without carbon price’
scenario, emissions are projected to be 340 Mt CO,-e in 2020.
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Historical and projected emissions from the stationary energy sector (Mt CO- e), 1990 to 2030

Effects of policies and measures already in place

The stationary energy sector projections are modelled on a ‘cap and trade’ emissions
trading scheme commencing from 1 July 2015, after an initial fixed price period. From
this date, emissions in the stationary energy sector are modelled to be covered under the
scheme cap and any emissions reductions occurring in the sector as a result of other
measures will not reduce net emissions beyond the level achieved by the cap, which in
effect acts as a ‘ceiling’ on net abatement. This cap will now apply from 1 July 2014.

Both the ‘with’ and ‘without’ carbon price scenarios include an estimate of the aggregate
domestic abatement achieved by key measures within the stationary energy sector.
While it is possible to disaggregate this figure to apportion an amount of domestic
abatement to individual measures, this is a complex task, particularly in the presence of
an economy-wide carbon price. In the electricity sector, the most significant measure
other than the emissions trading scheme is the RET.

Given that all measures in the stationary energy sector target emissions covered by the
cap and the complexity associated with producing disaggregated abatement estimates
for measures other than the carbon price, abatement estimates for other measures have
not been published in the stationary energy projection.

It is also noted that there have been a number of significant changes in the largest
interconnected electricity system in Australia, the National Electricity Market, over recent
years driven by state and federal policies, macro-economic trends and customer
response to rising electricity prices. For example, data from the Australian Energy Market
Operator indicates that demand was around 2.5 per cent lower in 2012-13 than the
previous year and the emissions intensity of electricity generation improved by around
4.5 per cent. Their preliminary data indicates this represents around a 7 per cent
reduction in emissions from 2011-12, which is lower than the 2012 projection. These
changes will be taken into account in future projections.
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5.4.2 Projections of the transport sector

Greenhouse gas emissions from the transport sector are from the direct combustion of
fuels in road transportation, railways, domestic shipping, domestic aviation and off road
recreational vehicle activity.

Emissions from military transport, miscellaneous non-recreational off road vehicles,
mobile utility engines, electricity used in electric vehicles and refining of oil-based fuels,
including biofuels, are accounted for in other sectors.

Factors influencing sectoral emissions projections

Historically, the key driver of transport emissions has been changing activity levels
(measured by aggregate travel distance), which in turn are driven by population, income,
fuel prices and economic growth. Activity levels in rail and shipping have been driven
primarily by bulk commodity production.

Other important determinants of emissions growth have included improved fuel efficiency
resulting from technological change, changes in the mix of vehicles (for example smaller
cars), and switching between the major transport modes (for example from road to air).

Analytical approach followed

The transport projection uses a combination of top-down and bottom-up economic
models. The Australian Treasury’s top-down, CGE model of the Australian economy was
used to estimate demand for all major modes of transport. The transport subsectors in
the CGE model are disaggregated to road (passenger and freight), rail (passenger and
freight), water and air.

The Commonwealth Scientific and Industrial Research Organisation (CSIRO) was
employed to conduct bottom-up partial equilibrium modelling of the road transport sector
using the Energy Sector Model (ESM) of the Australian energy sector. ESM includes
detailed representation of the road transport sector, and has an economic decision-
making framework based around the cost of alternative fuels and technologies.

Emissions growth rates from the CGE model were used to project road, domestic
aviation, domestic shipping and rail transport sector emissions. The CSIRO modelling
was then used to project emissions for the subcategories of road transport by partitioning
CGE model road transport emissions growth.

Assumptions

Key assumptions underpinning the transport sector projection include GDP and
population growth, the international oil price, and growth in key commodities. This
projection relies on assumptions used by the Australian Treasury and the CSIRO in
SGLP.
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Projections

Transport emissions are projected to have averaged 85 Mt CO,-e over the Kyoto
Protocol first commitment period, a 36 per cent increase on 1990. Transport emissions
are projected to be 92 Mt CO»-e in 2020 with the carbon price, 5 Mt CO,-e lower than
without a carbon price. Without the carbon price, transport emissions are projected to be
97 Mt CO,-e in 2020.

Historical and projected emissions from the transport sector (Mt CO; e), 1990 to 2030

Effects of policies and measures already in place

The transport sector projections are modelled on a ‘cap and trade’ emissions trading
scheme commencing from 1 July 2015, after an initial fixed price period. From this date,
some transport sector emissions are modelled to be covered under the scheme cap and
any emissions reductions occurring in the sector as a result of other measures will not
reduce net emissions beyond the level achieved by the cap, which in effect acts as a
‘ceiling’ on net abatement. Other transport emissions covered by an effective carbon
price through the fuel tax system or not subject to any carbon price will not fall under the
cap. The cap will now apply from 1 July 2014.

Both the ‘with’ and ‘without’ carbon price scenarios include an estimate of the aggregate
domestic abatement achieved by key measures targeting covered emissions within the
transport sector. While it is possible to disaggregate this figure to apportion an amount of
domestic abatement to individual measures this is a complex task, particularly in the
presence of an economy-wide carbon price. Given this complexity, estimates for
measures other than the carbon price that abate covered emissions have not been
published in the transport projections.

The Greenhouse Gas Abatement Program (GGAP) targets emissions from light vehicles
and therefore abates emissions not covered by the carbon price. Funding was provided
to the Western Australian Government for WA Smart Travel. Abatement estimates for
GGAP — WA Smart Travel are presented in Table 5.4. This measure could be expected
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to achieve domestic abatement in addition to the abatement achieved by the carbon
price.

Kyoto protocol first
commitment period
average
2008-2012

Table 5.4 Transport measures abatement of uncovered emissions

5.4.3 Projections of the energy sector (fugitive emissions)

Fugitive emissions are emissions of greenhouse gases associated with the production,
processing, storage, transmission and distribution of fossil fuels such as coal, oil and
natural gas. The sector also includes emissions from decommissioned underground coal
mines.

Emissions arising from combustion of fuel for energy purposes, transportation and the
decomposition of organic waste in landfills are accounted for in other sector.

Factors influencing sectoral emissions projections

Fugitive emissions from the coal subsector depend on the level of overall production, the
emissions intensity of production associated with the type of mine, and the volume of
greenhouse gases contained in the particular coal seam. Emissions from coal mining
arise from mining and post-mining activities as well as from decommissioned mines.

Australia is currently the world’s largest exporter of metallurgical coal and the second
largest exporter of thermal coal. Australia is expected to remain a major source of world
coal supplies to at least 2030 (International Energy Agency, 2011).

Fugitive emissions from oil and gas production are considered separately based on
whether they are deliberate or unintended. About two-thirds of fugitive emissions from oil
and gas production are deliberate emissions.

Deliberate emissions arise from venting and flaring, which are controlled methods to
dispose of waste gases arising from oil and gas production. Unintended emissions arise
from equipment leaks, evaporation and storage losses in oil and gas handling
(transmission and distribution).

The main factor influencing the level of fugitive emissions from the oil and gas subsector
is strong growth in the production of natural gas, particularly LNG. The Australian LNG
industry is forecast to undergo rapid expansion over the projection period in response to
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strong demand from the Asian export market. The steepest growth in fugitive emissions
from the oil and gas subsector is projected to occur late in the decade to 2020,
corresponding to accelerated LNG production.

Fugitive emissions — other than emissions from decommissioned coal mines — are
covered emissions under the carbon price. Strong export demand and Government
assistance means that the carbon price is not expected to significantly affect LNG
production levels. Coal production is projected to be 2 per cent higher in 2020 in the
‘without carbon price’ scenario compared to the ‘with carbon price’ scenario and gas
production is projected to be 2 per cent higher. The carbon price is expected to have less
than a 0.1 per cent effect on oil production in 2020.

Analytical approach followed

Emission projections for the coal subsector are based on mine-specific production data
from Wood Mackenzie’'s Coal Supply Service forecasts. These are combined with
mine-specific emissions factors to project emissions on an individual mine level. The total
projection is the sum of these individual mine emissions projections. Recent events like
flooding, capacity utilisation and infrastructure constraints that impact on coal production
are taken into account in these projections. The projections include emissions caused by
post-mining processes and decommissioned mines.

The projections with a carbon price also take into account the effect of a carbon price on
emissions intensity and production based on analysis undertaken by the Australian
Treasury in SGLP.

Emissions from LNG were projected using a bottom-up model which includes the latest
production, emissions and reservoir gas concentration for each LNG project included in
the projection. Production data was based on the Wood Mackenzie LNG Supply Service
and cross-checked against other production forecasts available at the industry level,
such as the Bureau of Resources and Energy Economics (BREE) and International
Energy Agency. The use of Wood Mackenzie’s LNG Supply Service enabled a
consistent, independent analysis to be applied to the production and demand forecasts
for coal and LNG, the commaodities which make the greatest contribution to emissions
within the sector.

Emissions factors for LNG were calculated using reservoir gas content data and data in
environmental impact statements. Factors were determined for three emissions types:
venting, flaring and other fugitives (encompassing emissions from storage and process
leaks).

Emissions from each of the domestic gas and oil subsectors were calculated with top-
down models. Production data were based on Australian energy projections 2034-35
(BREE, 2011). Emissions factors were determined from historical emissions and
production data obtained from the Australia’s National Inventory.
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Assumptions

Fugitive emissions projections are based on mine-specific production and emissions
data. Coal production forecasts are estimated using Wood Mackenzie’s Coal Supply
Service and the emissions factors for each mine are taken from Australia’s National
Inventory (where available). The projections are the sum of the individual mine emissions
projections.

In 2012, new projections models were developed for the oil and gas subsector. A bottom-
up model was constructed for LNG emissions, incorporating project-specific information
on emissions factors, production and emissions forecasting, while top-down estimates
were generated for domestic gas and oil fugitive emissions.

For each subsector of fugitive emissions, the effect of the carbon price was imposed
through changes to coal, oil, or gas production and emissions intensities consistent with
the Australian Government’s scenario modelled in SGLP.

Projections

Fugitive emissions are projected to have averaged 42 Mt CO,-e over the Kyoto Protocol
first commitment period, 43 per cent above 1990 levels. Fugitive emissions are projected
to be 53 Mt CO»-e in 2020 in the ‘with carbon price’ scenario, 14 Mt CO,-e lower than the
‘without carbon price’ scenario. ‘Without’ the carbon price, fugitive emissions are
projected to be 67 Mt CO;-e in 2020, an increase of 87 per cent relative to 2000.

Historical and projected fugitive emissions from the energy sector (Mt CO; e). 1990 emissions
shown are from the inventory that was current at October 2012, not the Kyoto Protocol first commitment
period base year.

Effects of policies and measures already in place

The fugitive sector projections are modelled on a ‘cap and trade’ emissions trading
scheme commencing from 1 July 2015, after an initial fixed price period. From this date,
some fugitive sector emissions are modelled to be covered under the scheme cap and
any emissions reductions occurring in the sector as a result of other measures will not
reduce net emissions beyond the level achieved by the cap, which in effect acts as a
‘ceiling’ on net abatement. This cap will now apply from 1 July 2014.
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Both the ‘with’ and ‘without’ carbon price scenarios include an estimate of the aggregate
domestic abatement achieved by key measures within the fugitives sector. While it is
possible to disaggregate this figure to apportion an amount of domestic abatement to
individual measures this is a complex task, particularly in the presence of an economy-
wide carbon price.

Given the complexity associated with producing disaggregated abatement estimates for
measures other than the carbon price, abatement estimates for other measures have not
been published in the fugitives projection.

5.4.4 Projections of the industrial processes sector

The industrial processes sector includes process greenhouse gas emissions from
mineral products; chemical industries; metals production; consumption of halocarbons;
sulphur hexafluoride (SF6) used in electrical circuit breakers and switchgear; and food
and drink production.

Non-process greenhouse gas emissions from these industries are counted in other
sectors.

Factors influencing industrial process emissions projections

Greenhouse gas emissions from industrial processes are the by-products of the use of
non-energy related materials and reactions in production processes.

In the mineral products, chemical, metals and food and drink production subsectors,
production levels of the relevant product largely influence annual fluctuations in
emissions.

Over time, technological change in production processes can have a significant impact
on process emissions. For example, improved process monitoring and control has
resulted in a substantial reduction in perfluorocarbon emissions from aluminium smelting.

Nonetheless, the chemistry of the processes involved places a physical limit on
emissions reductions. Once minimum greenhouse emissions intensity is achieved,
further reductions in emissions factors can occur only through technological changes that
fundamentally alter the chemistry of the production processes. Major changes of this type
are infrequent and difficult to predict.

Emissions from consumption of halocarbons are associated with leakages from
equipment charged with synthetic greenhouse gases. Growth in these emissions has
been rapid since 1990, as these gases have replaced ozone-depleting substances in
equipment such as refrigerators and air conditioners. Growth is projected to slow in
future as it appears that this transition is almost complete. The key drivers of these
emissions include:

« growth in demand for products and equipment that require synthetic gases in
operation (such as air conditioning units and electrical switchgear); and
« the amount of gas leakage occurring from those products.
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Emissions consumption of halocarbons can be reduced through improved sealing,
handling and maintenance of equipment.

Analytical approach followed

The projection for the industrial processes sector used an in-house model. The model is
consistent with the methodology used in Australia’s National Inventory.

Assumptions

Industrial process emissions projections are heavily dependent on commodity production
forecasts. Key commodities include aluminium, iron and steel, cement, limestone, and
ammonia and ammonium nitrate.

Projections

Average annual emissions in the Kyoto first commitment period are estimated to have
been 31 Mt CO,-e, an increase of 29 per cent from 1990. ‘With’ the carbon price,
domestic industrial process emissions are projected to be 31 Mt CO»-e in 2020,

6 Mt CO,-e lower than without a carbon price. ‘Without’ the carbon price, emissions are
projected to be 36 Mt CO,-e in 2020.

Historical and projected emissions from the industrial processes sector (Mt CO; €), 1990 to 2030

Effects of policies and measures already in place

Overall, the carbon price is projected to achieve 6 Mt CO,-e of abatement in 2020. The
carbon price is projected to drive abatement through improvements in the emissions
intensity of production of industrial process products.

On 14 May 2013, the Australian Government announced details of a program to provide
additional incentives for the destruction of waste synthetic greenhouse gases (SGGs)
and ozone depleting substances (ODS). Additional domestic abatement is expected
through this program, and will be estimated in future projections.
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5.4.5 Projections of the agriculture sector

Sources of greenhouse gas emissions from the agriculture sector include non-CO:gases
from livestock enteric fermentation, manure management, rice cultivation, agricultural
soils, burning of savannas and field burning of agricultural residues. Livestock is the
primary source of agricultural emissions representing over 70 per cent of agricultural
emissions.

Factors influencing sectoral emissions projections

Water availability and global demand for Australian agricultural commodities are key

elements in projecting agricultural activity and emissions in Australia, particularly through
their impact on the size of the livestock herd. Climate conditions also affect savanna fires
in the Northern Territory and Western Australia, another source of agriculture emissions.

Analytical approach followed

The methodology for calculating projections from the agriculture sector involves
multiplying estimates of agricultural activity levels (such as livestock numbers and areas
of crops sown) by emission factors. Agricultural models are used to estimate activity
levels and the emission factors are drawn from Australia’s National Inventory. The impact
of the carbon price on agricultural activity is based on modelling for the SGLP report.

The agriculture projections incorporate the long-term forecasts of agricultural activity by
the Centre for International Economics (CIE) and the Australian Bureau of Agricultural
and Resource Economics and Sciences (ABARES) which were produced for projections
released in early 2011. The current projections calibrate these forecasts for the
December Quarter 2011 update of Australia’s National Inventory.

The inventory provides preliminary data for 2011 for some sectors based on activity and
emissions trends. However for agriculture, the preliminary estimates for 2011 may not
fully capture the recovery in livestock and cropping activity following generally improved
seasonal conditions in Western Australia and south-eastern Australia. As such, unlike
some other sectors in these projections, the agriculture projections are based on
inventory data up to 2010 rather than the 2011 preliminary estimate. Short-term forecasts
have instead been updated using more recent estimates from ABARES’ Australian
Commodities: March Quarter 2012 and internal analysis. The projections also
incorporate the additional growth in agricultural activity under the carbon price as
modelled in the SGLP report.

Savanna burning is the exception to this methodology. Projections for savanna burning
are not formally modelled. Due to the inherent lack of predictability of future rainfall
patterns, projections are instead calculated by taking a long-term average of past
emissions, before incorporating forecast abatement from the CFI.

Assumptions

The key driver of agriculture emissions is growth in agricultural activity.
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The most significant agricultural activity in terms of emissions is the rearing of livestock.
In the projections, trends in flock and herd sizes are determined by modelling of the
growth in demand for Australian commodities. Demand is determined by supply
conditions and productivity growth in Australia and competing export markets, as well as
income and population growth in consuming countries. Consideration is also made of
breeding constraints and expected average weights of each animal. Similar assumptions
are made regarding the average productivity per animal for dairy and wool commaodities.

The projections take into account fluctuations in seasonal conditions and the possibility of
future drought. Forecasts of commodities and agricultural activity are based on seasonal
conditions averaged over long historical periods.

Emission factors are consistent with the 2009-10 national inventory. Livestock and
fertiliser emissions factors differ by region to capture variations in conditions and farming
practices. Emission factors for livestock may change with an increase in slaughter
weights. However, such changes have historically been very slight and are difficult to
isolate from other impacts such as the age profile of livestock populations. For
projections purposes, these emission factors are assumed to remain constant over the
projections period.

Projections

Agriculture emissions are projected to have averaged 83 Mt CO,-e over the Kyoto first
commitment period, a 4 per cent reduction from 1990. Agriculture emissions are
projected to be 91 Mt CO,-e in 2020 ‘with’ the carbon price and CFI. The carbon price is
projected to achieve 1 Mt CO,-e of domestic abatement in the agriculture sector through
the CFl in 2020. ‘Without’ the carbon price and CFI, agriculture emissions are projected
to be 92 Mt CO,-e in 2020.

Historical and projected emissions from the agriculture sector (Mt CO, e), 1990 to 2030
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Effects of policies and measures already in place

Emissions in the agriculture sector are not covered by the emissions trading scheme.
Any abatement attributed to measures in this sector will be additional to the domestic
abatement achieved by the emissions trading scheme.

The key abatement measure in the agriculture sector is the CFI. The CFl is a unique type
of measu