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Foreword

The Energy White Paper sets out the Australian Government’s policy
framework to guide the transformation of Australia’s energy and energy
resource sectors.

This transformation is well underway. Australia is moving to an
increasingly integrated energy system where a more diverse set of
technologies and fuels will strengthen our long-term energy security
and help to lower our greenhouse gas emissions.

Australia is an energy economy. As one of only three OECD energy-
exporting nations and a major supplier of energy resources to the
growing markets of Asia, energy underpins our prosperity.

We are well positioned to build on our current success through our enormous natural endowment
of energy resources, a strong economy, robust energy markets, a highly skilled workforce, a
well-deserved reputation for innovation, and a world-class research and development base.

Nevertheless, there will be challenges, not least because of changes in global markets.

Energy is an essential service and we must work hard to continue to deliver a reliable supply of
energy to consumers while minimising future energy price pressures, and particularly to protect
the most vulnerable among us and to maintain our economic competitiveness.

This will require all Australian governments to commit to, and carry out, unfinished reforms that
will build more efficient and competitive energy markets and support more informed consumer
choices. We must also work together to minimise project costs and to attract future investment
by improving our productivity and streamlining the regulation and approval processes that apply
to energy resource development. This will create new wealth and jobs, especially in many areas in
regional Australia.

The Energy White Paper has been informed by rigorous analysis and by the input from detailed
submissions by consumers, businesses, peak industry bodies, and Indigenous and community
organisations. | offer my sincere thanks to all those who participated.

No long-term forecast is ever certain, but | am confident that the policies and priorities outlined
here provide the soundest possible basis for the continued development of our energy markets
and resources. Working together, we will be able to manage Australia’s energy transformation and
ensure our nation’s prosperity for decades to come.

oo

The Hon Martin Ferguson AM MP

Minister for Resources and Energy
October 2012
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Executive summary

Overview

Australia’s energy sector, which underpins our modern economy and high national standard of
living, has entered a period of unprecedented transformation and expansion.

These changes are part of the broader restructuring of the Australian economy as we move further
into the Asian century and transition to a clean energy economy. They bring opportunities for new
business and wealth creation, as well as challenges and risks.

In managing this transformation, national energy policy must aim to provide secure, reliable, clean
and competitively priced energy to consumers while building national wealth through the safe and
sustainable exploitation of our energy resources.

Australia has a generally positive energy security outlook. This will increasingly be shaped by the
strength of future investment, the cost of energy and our ongoing response to climate change.
Australia’s abundant reserves of energy resources underpin our energy security, but maintaining
a high level of security also depends on our integration into diversified supply chains, access

to well-functioning global energy markets and continued effective responses to market and
non-market risks.

Rising costs of production, the need to replace ageing infrastructure and the development of clean
sources of energy mean that Australia will face continued pressure on energy prices. We must
position ourselves well to retain our hard-won competitive advantage in reliable and competitively
priced energy.

Australian governments must collectively undertake further market, regulatory and institutional
reforms to ensure the efficient supply of energy and responsiveness of demand. Greater
competition will stimulate business innovation to offer consumers better services, including a suite
of information and ‘smart’ tools to help them control their energy use and keep costs down.

We must also further develop our gas markets and improve our ability to secure the next wave of
investment in our energy resources. This is particularly important in promoting economic and social
development in many of our regional communities, where energy-related developments play a
significant role in generating jobs, building infrastructure and providing income.

The sustainable development and use of energy, particularly to improve our productivity and reduce
our greenhouse gas emissions, is paramount in our long-term economic and environmental future.

Australia’s journey towards a lower-emissions economy has begun with the introduction of the
carbon price and other supporting measures under the Australian Government’s Clean Energy
Future Plan. We must now let our energy and carbon markets operate as intended to determine
the nation’s future energy mix and provide for a reliable, clean and competitively priced supply
of energy.

The way we generate and use energy and the volume and diversity of our energy exports are
changing. We must ensure that sound energy policy prevails to manage this transition while
realising opportunities to underpin Australia’s prosperity for decades to come.

A policy framework for the future

This Energy White Paper sets out a strategic policy framework that builds on past energy reforms
and the government's Clean Energy Future Plan to provide a clear set of actions to address our
immediate energy priorities and position Australia for longer-term change. It also provides a
framework to manage our energy security needs in the face of shifting geopolitical balances and
changes in global markets.

Energy White Paper 2012
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Executive summary

The cornerstone of the government's energy policy framework is the delivery of Australia’s energy
needs through competitive and well-regulated markets that are operating in the long-term interests
of consumers and the nation.

Well-functioning energy markets working efficiently in tandem with other key markets such as
carbon and financial markets are unarguably best placed to drive business innovation and produce
sustainable, reliable and least-cost energy and climate change solutions.

Australia has been well served by over a decade and a half of bipartisan energy reform and
market development, achieved through the cooperation of the Australian and state and territory
governments. In this context, the Australian Government will take forward the policy positions
set out in this Energy White Paper to build on that record of achievement, with the clear goal of
delivering better energy outcomes for consumers.

Globally and nationally, energy systems and their policy contexts are expected to be even
more dynamic than in the past. Therefore, as part of its policy framework the government is
institutionalising a regular four-yearly strategic review of energy policy, commencing with this
Energy White Paper. The reviews will be timely opportunities for high-level assessment and
adjustment so that Australia remains well positioned to meet its energy needs.

Australia’s energy future
Over the next two decades, Australia’s energy future will be dominated by three intersecting factors:

e the need to deliver secure, reliable and competitively priced energy for a growing population
and economy

e the further expansion of our energy exports to Asia and other growth markets

* the need to become more energy efficient across the economy and to dramatically reduce
carbon emissions and transform to a clean energy economy.

Australia is well positioned to respond to these needs and secure a strong and positive energy
future. Our position is underpinned by our enormous endowments of energy resources, a strong
and stable economy with well-established and robust energy markets, a highly skilled workforce,
our established reputation for innovation, and our world-class research and development base.

Growing regional demand for energy will continue to underpin our
development

The world's population stands at 7 billion, and the energy requirements of larger industrialising and
more urbanised populations will continue to drive strong growth in energy demand. By 2035, the
International Energy Agency projects global energy demand to grow by around 40%, and 90% of
that growth will occur in developing economies, particularly China and India (IEA 2011a).

As the world’s ninth-largest energy producer and a near neighbour to Asian economies, we are
well placed to cement our role as a leading energy supplier to those nations and to assist their
economic development. This is reflected in the tripling of our energy exports from $24 billion
in 2004-05 to $69 billion in 2010-11, when they accounted for a third of Australia’s total
commodity exports.

Over the next two and a half decades, Australia’s energy production is projected to more than
double, largely due to export growth. We are the world's largest coal exporter and third-largest
uranium producer, and in future years will be the world's second-largest liquefied natural gas (LNG)
exporter. Our energy exports will continue to support higher living standards for billions of people
in our region.
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Australian coal production is expected to continue its strong growth by an annual average of 8%,
from a value of $14 billion in 2010-11 to an estimated $20 billion by 2016-17 (BREE 2012b).

Our gas production is expected to increase dramatically by 19% per year to quadruple by 2017
(BREE 2012b). Since 2007, more than $175 billion in capital expenditure has been committed to
onshore and offshore Australian LNG projects. Shell’s Prelude floating LNG project is a world first
and offers the opportunity to unlock currently stranded gas resources in remote offshore areas.

Our gas production will be boosted by ‘unconventional’ gas, particularly coal-seam gas (CSG) and
potentially shale and "tight’ gas. Australian CSG production increased from 2% to 11% of total gas
production in the five years to 2010-11, and future output will be bolstered by three CSG-to-LNG
projects, worth $50 billion, being built near Gladstone.

Australia’s extensive uranium resources, mining expertise and leadership role in nuclear
non-proliferation have made us an important supplier of nuclear fuel. Our uranium is also
important in satisfying the world's need for low-carbon energy.

Through this diverse portfolio of energy exports—and our efforts to develop clean energy
technologies, such as carbon capture and storage and renewable energy technologies—Australia
is well placed to help our customers manage their long-term efforts to address climate change.

Our changing domestic energy sector

Our domestic energy sector is also changing in fundamental ways. Through key reforms and
measures being implemented under the Australian Government's Clean Energy Future Plan,
we have begun the necessary long-term transition to a clean energy economy.

Coal currently accounts for 75% and gas around 15% of electricity generation. While coal and gas
are expected to continue to underpin our energy security for many years, this balance is projected
to change significantly in the coming decades.

Renewable energy will account for at least 20% of our electricity generation by 2020 and this may
rise further to around 40% by 2035. By 2050, most of Australia’s conventional fossil fuel power
generation is likely to have been replaced with clean energy technologies in the form of wind
power; utility-scale and distributed solar power; geothermal energy; and coal- and gas-based
carbon capture and storage systems. In 2050, greenhouse gas emissions from the electricity sector
are expected to be 76% below what they would have been without a carbon price.

Domestic energy-use patterns are also changing. The possibilities offered by new smart energy
technologies and appliances are already beginning to change the way we use and manage energy
in our households and enterprises. For example, distributed generation systems are becoming
more reliable and affordable energy options for many homes and businesses. As these changes
unfold, new business models will emerge. Energy suppliers and industry more generally—along
with government—have a role to play in educating consumers and offering innovative products

to help meet consumer needs, particularly where demand-side products can be offered to help
reduce peak load.

Our gas and liquid fuel markets are also undergoing important structural changes, driven by

a closer integration with global markets and supply chains, the growing development of new
technologies such as electric vehicles and alternative fuels, and expanding sources of supply and
demand competition. These factors have introduced new dynamics and transitional pressures in
these markets and for some downstream industries (such as plastics and chemicals) that rely on
them for fuel or feedstock. The full implications of this have yet to be established and need to be
closely monitored.
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Australia’s energy challenges

Our success in securing a positive, strong and clean energy future will depend critically on how
well we manage both the near- and longer-term challenges that may arise from these and other
changes. Some are foreseeable, some will develop through time, and others may emerge abruptly.
They include:

e attracting timely and efficient investment in our energy sector

® minimising energy price pressures

e improving energy productivity and reducing inefficient peak demand
®* managing transitional pressures in our gas markets

e bringing new technologies to market

e ensuring our long-term liquid fuel security

e safely and sustainably developing our energy resources

e promoting informed energy choices.

Attracting timely investment

Meeting Australia’s future energy needs will require significant levels of investment over coming
decades. By 2030, the requirement in our domestic energy sector may be as much as $240 billion,
while energy resource development projects may need up to $290 billion in investment.

While these estimates appear daunting, they are achievable, particularly as the investment will be
spread over several decades and different components of the market.

This investment pipeline needs to be locked in more tightly. Not all proposed energy resource
developments will go ahead in the face of growing global supply competition. Investment

in our energy generation and supply infrastructure will also depend on a range of factors,

most notably the extent to which electricity demand rebounds in coming years after its recent
decline. While sustained low demand growth can be expected to defer some of the need for
new generation and network capacity over the next decade, this is by no means certain and we
cannot afford to be complacent.

Our ability to deliver investment in a timely and cost-effective way will depend critically on access
to finance and capital. Given the relatively small pool of Australian investors with deep experience
in greenfield energy investments, it is likely that a significant proportion of the required capital—
debt and equity—will need to be sourced from overseas.

The footloose and competitive nature of foreign capital means that Australia must maintain
attractive and stable investment and policy frameworks, particularly if the current turmoil in
international financial markets is sustained. This includes ensuring that energy markets provide
opportunities for fair commercial returns.

In this context, governments must take decisive steps to define and implement a program of reform
that provides clear direction to markets during a period of heightened public debate about our
energy future. The Australian Government has acted to provide long-term certainty to the market
by implementing carbon pricing and other critical clean energy measures. However, the lack of
bipartisanship on key climate policies continues to generate uncertainty and risks for investors in
electricity generation, downstream energy users and emissions-intensive industries.

Minimising energy price pressures

Rising energy costs are affecting the costs of living of many Australian households and the
competitiveness of Australian firms. In particular, retail electricity costs have increased on average
by around 40% in the past three years, and by well over 50% in some regions. Wholesale energy
costs for large users have also risen. Increases of that size are unsustainable.
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Addressing the causes of price rises presents complex policy challenges for governments and,
unfortunately, there are no easy fixes.

For example, recent increases in power prices reflect mainly increases in network costs caused

by a complex combination of increasing peak demand, the need to replace and augment ageing
infrastructure and meet higher reliability standards, as well as a marginal impact from various energy
efficiency and renewable energy policy interventions at the national and state levels.

If we are to maintain investment and promote the efficient use of energy, prices must reflect the
cost of supply in a competitive market. Interventions to suppress efficient pricing outcomes will
have detrimental investment and supply consequences that are not in the long-term interests
of consumers.

There are positive signs that some price pressures may begin to ease into the future. In particular,
lower growth in demand for electricity may defer some of the projected investment need until
current capacity is fully utilised. Proposed changes to market rules will also assist in more efficiently
targeting network investment—a key driver of recent price rises—to consumer needs.

However, many of the underlying factors driving price rises are likely to continue into the future.
Governments have a responsibility to ensure that the cost of supplying energy is as efficient as it
can be, but do not have exclusive control over price pressures (such as the prices of liquid fuels,
which are largely set by international market forces). Governments have a role in ensuring that
consumers are confident that the costs they are paying for services are justified.

Governments at all levels need to embrace key reforms to improve market and regulatory
efficiencies, promote competition and innovation and eliminate inefficient policies that impose
unnecessary costs on consumers. The Australian Government is committed to advancing an
ambitious energy market reform agenda through the Council of Australian Governments’ Standing
Council on Energy and Resources (SCER), in cooperation with the states and territories.

Nor can the social impacts of rising energy prices be forgotten. There is a need to better
understand the impacts of rising energy prices, particularly for lower-income households, and to
ensure that any assistance effectively targets those who need it. Market protections for vulnerable
customers are critical, so the National Energy Customer Framework should be implemented as a
matter of priority by jurisdictions that have not yet done so.

Improving energy productivity and reducing inefficient peak demand

Strong growth in peak or maximum daily demand over recent years has been a significant
contributor to rises in electricity costs. This is because of the need for high-cost, fast-start
generation capacity and the additional proportion of network infrastructure that must be
maintained to service demand that exists for very short periods.

In our main markets, between 10% and 25% of maximum demand occurs for only 1% of the
time, which means we are all paying higher power bills because of this inefficient use of system
capacity (AEMO 2011).

For example, it has been estimated that 25% of retail electricity costs in New South Wales are
derived from peak events that occur over a period of less than 40 hours per year (Fraser 2010).

The main drivers of the growth in inefficient peak demand are the increased use of relatively
low-cost, energy-intensive domestic appliances, such as air conditioners and large-screen TVs, and
inefficient pricing structures. Current electricity pricing does not reflect the true cost of generating
and supplying electricity at various times of the day, and so fails to provide a critical financial
incentive for more efficient behaviour. As a result, some consumers are likely to be paying more
than they otherwise should and are effectively cross-subsidising those who are driving the growth
in peak demand.
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One example of how significant this can be is the true cost of air conditioning. It is estimated that
the installation of a 2 kilowatt reverse-cycle air conditioner can cost a consumer around $1500, but
imposes costs on the energy system of up to $7000 when adding to peak demand—costs that are
spread across all customers.

Action to lower the growth in peak demand and improve end-use energy productivity can reduce
system costs for consumers.

Demand-side participation and improved energy efficiency are fundamental to curbing peak
demand. This requires an integrated approach to market reform that provides efficient market
signals to guide behaviour, along with the right incentives for energy service businesses to provide
consumers with better information and better products to manage their energy use at peak times.

Smart meters and smart appliances are also important tools to reduce peak demand. They can assist
consumers to become more engaged in their energy use and help to inform their energy choices.
Finding the right deployment model—with appropriate consumer protections—is essential.

In this context, competitive retail markets are critical to accelerating business innovation and the rollout
of new products and services, which could include smart meters connected to industrial, commercial or
domestic energy management systems, allowing energy users either directly or remotely to efficiently
cycle major appliances such as air conditioners or pool pumps. In the near future, such products could
be part of competitive retail packages offered to customers along with differentiated tariff structures
that provide incentives for customers to shift energy use to lower-cost periods.

Protecting the interests of vulnerable consumers must be part of any reforms in this area.

This includes recognising the varying ability of consumers to access programs and information
and shift usage patterns to respond to price signals, and understanding that communication may
be needed through a range of channels to reach the intended audience.

Managing transitional pressures in our gas markets

Australia’s eastern and western gas markets are undergoing major transformation, including
increased demand competition and rising costs of production from new gas fields.

While we have adequate overall reserves of gas to meet projected domestic and export production
needs in all markets until at least 2035, there may be some transitional tightness in the east coast
gas market as new coal-seam gas and LNG projects ramp up to full production. These factors are
already manifesting in higher gas prices and tighter supply dynamics.

This has led to some suggestions that more commercially attractive export opportunities,
particularly new LNG developments, may be compromising Australia’s energy security, and to calls
to mandate a proportion of gas reserves for the domestic market.

The government does not believe that such an approach would effectively address current
pressures or be in the long-term interests of consumers and the Australian community. However,
maintaining Australia’s energy advantages (cost, supply, diversity of sources and reliability) are
critical in attracting investment in large-scale transformative industrial plants and technologies.

There is little convincing evidence that interventions designed to force non-commercial outcomes
are effective. Given that they are more likely to constrain rather than increase incentives for
exploration and new supply, they would impede the development of more efficient gas markets and
should be considered only where there is a clear market failure.

Export development will continue to play a critical role in Australia’s energy future, bringing
substantial economic benefits by maximising the returns from our resources. Many of the new
energy developments in Australia are unlikely to have occurred without export prices and volumes
to justify their massive capital infrastructure requirements, or would have been delayed until
domestic prices rose well above historical levels. Importantly, a number of the LNG projects now
underway will provide a critical long-term backbone for the continued development of Australia’s
domestic gas markets.
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While there will need to be a period of adjustment to changing market dynamics by market
participants, financiers, regulators and policymakers, there is no clear evidence at this time to
suggest market failure or that our gas markets cannot deliver the necessary supply.

However, the Australian Government recognises the ongoing pressures in these markets,
particularly for large industrial users, and remains committed to ensuring that the market has access
to adequate supplies of gas. The government will work with relevant jurisdictions to implement a
gas market development program through the SCER to improve the operation of our markets, and
will continue to monitor Australia’s domestic gas development.

Important reforms that could improve market transparency and trading opportunities include
developing an upstream trading hub and boosting market supply by resolving current impediments
to the development of new unconventional gas reserves, particularly in New South Wales, which

is exposed to transitional pressures. The government is also updating its offshore retention

and production lease arrangements to continue to promote transparency and domestic supply
outcomes and will engage with the gas supply industry as a priority to identify options to improve
market liquidity.

Bringing new technologies to market

Because electricity generation accounts for just over a third of Australia’s greenhouse gas emissions,
our ability to commercially deploy clean energy technologies such as solar or carbon capture and
storage at scale—and to integrate them into our networks—uwill be a significant determinant of our
success in reducing domestic emissions.

The development of commercial clean energy technology could also generate national wealth
and employment through the creation of new business opportunities as part of national and
global supply chains and the capture of ideas and knowledge in the form of intellectual property
and innovation.

Australia can build on its well-established and world-class research and development capacities in
a range of clean energy technologies. Australian researchers have been recognised internationally
for their groundbreaking work in solar photovoltaic energy research, and Australia is a world leader
in a range of photovoltaic technologies. We are also among world leaders in the development of
ocean energy, enhanced geothermal energy and carbon capture and storage technologies, their
application, or both.

While clean energy has enormous potential, outcomes are not predetermined. The success of
individual technologies that are not yet commercial hinges on developers overcoming current
technical, social and cost barriers.

Our future success will in large part require research and development and the adaptation,
demonstration and commercialisation of clean energy technologies. Initiatives such as the
Australian Renewable Energy Agency, the Clean Energy Finance Corporation and the Clean
Technology Innovation Program will be essential in supporting long term development and
deployment outcomes.

Working to accelerate the commercialisation of key technologies is critical so that markets have
earlier access to a wider set of options, reducing the potential future cost of technology lock-in.
We will also benefit from an earlier understanding of key technologies so that policymakers and
businesses can plan ahead and adjust if necessary.

Australia has relatively modest and open energy markets by world standards and will remain largely
a technology taker. Given the commercial reality that many of the technologies that are likely to be
deployed at scale in the future will be at least in part manufactured outside of Australia, we should
also seek to make the best use of global technological developments so that Australian energy
markets and consumers have access to a larger range of lower-cost products and services.
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Ensuring our long-term liquid fuel security

Australia’s liquid fuel supplies and markets are also undergoing structural changes. Our domestic
crude oil production is declining while strong competition from larger and newer Asian refineries,
which continue to lower the break-even benchmark that our refineries compete against, has led to
reductions in our domestic refining capacity.

Coupled with rising demand for liquid fuels, this will make Australia more reliant on imports
of crude oil and refined petroleum product. Australia is not the only country in this position:
European nations and the United States are also undergoing similar structural adjustment in
their refining industries.

These changes are not considered to reduce our liquid fuel security, which is assessed as high
trending to moderate over the longer term. This is due to Australia’s access to diverse and
well-established supply chains and the planned replacement of lost refining capacity with import
facilities to maintain market supply. The commercial development of alternative fuels could also
help us meet our liquid fuel needs, although that is expected to take some time. Because of the
commercial potential of unconventional sources of petroleum, the International Energy Agency
(IEA) believes that there is a very low probability of reaching global supply limits (so-called ‘peak
oil') in the period to 2035 (IEA 2011a).

However, while these changes are unlikely to affect normal market supply, they raise questions
about Australia’s ongoing noncompliance with our IEA 90-day stockholding obligation. The
collective stocks held by all IEA members form an important strategic reserve that can assist in
managing major disruption in global oil markets.

The Australian Government does not maintain a physical stockholding and has traditionally relied
on market responses to meet our obligation. While our market based stocks may not change
substantially, the prospect of rising net imports suggests that we will be increasingly less compliant,
and the government is currently considering its response to this matter, informed by the views of
industry and other stakeholders.

Safely and sustainably developing our energy resources

Few countries can compete with Australia’s attractiveness for energy resource development.

We offer energy investors a stable and efficient regulatory environment, a highly skilled and diverse
workforce, a culture of innovation, a stable economy with low inflation, and world-class industry
capabilities—all positioned at the doorstep of the Asia—Pacific region. However, our energy
extraction and development industries are confronted by a range of challenges.

While we have an impressive portfolio of energy resource investment proposals, around a third have
yet to secure final approval by investors. In an increasingly competitive investment environment,
our immediate focus must be to ensure that we deliver on committed projects and turn proposed
investments into working projects.

Australia is a high-cost producer compared to many other potential energy suppliers. High global
energy prices are stimulating growing competition from an increasing number of countries with
lower costs and a higher perceived resource prospectivity than Australia.

Increasingly, resource developments are intersecting with other land or resource uses or critical
conservation priorities. Striking an effective balance between competing interests is a key challenge
for the energy industry, governments and communities in general. There is an important role for
governments in ensuring that regulatory frameworks provide for transparent, sustainable and safe
development, particularly where developments involve multiple resource use and co-development.
There is also a need for industry to engage with local communities and other stakeholders to earn a
‘social licence to operate’, particularly for new technologies or developments.
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The Australian Government is taking important steps to address these issues through its reforms to
improve business regulation and its offshore and environmental regulatory frameworks, including
measures to promote the safe development of our CSG resources. In addition, the government is
working closely with the resources sector and the skills, education and vocational sectors to meet
workforce needs through training, mobility and short-term worker migration initiatives.

The energy and resources sectors are also creating many opportunities for Indigenous Australians
by creating jobs and income streams for local communities. This is particularly important in remote
areas of Australia. Industry, government and Indigenous communities are working together to
ensure that these opportunities create deep and durable benefits.

Alewwins aAlzndaxg

Promoting informed energy choices

Australia must have a mature, informed and ongoing public dialogue on our energy future, the
transition to clean energy, and ways to reduce our greenhouse gas emissions.

As a society, we face potentially difficult decisions about the pace and strength of our efforts,
the environmental, social and economic impacts, and the policies that will be needed to drive
the transition.

This dialogue should include a continued and informed consideration of the technology and energy
options available to meet our energy and environmental goals, and the trade-offs and costs of each.

The |IEA has estimated that around 80% of global carbon dioxide emissions allowable under a
scenario that keeps atmospheric greenhouse gas concentrations under 450 parts per million

and global warming under 2°C is already locked in through existing capital stock (such as power
plants, factories and buildings). The IEA emphasises that solutions must be found from a portfolio
of technologies, fuels and energy efficiency measures, particularly those that can be retrofitted to
existing capital stock, and that the world cannot afford to limit options if we are to meet increasingly
urgent climate goals (IEA 2011a).

Similarly, much of Australia’'s energy infrastructure is locked in, but we are fortunate in having

renewable, demand-side, gas, and carbon capture and storage options to aid us in the transition
to a cleaner future. All credible analysis supports the need for a portfolio approach within a well-
functioning market-based framework, drawing on the most effective options across the economy.

The more we limit these options, the higher will be the cost and the risks of meeting our clean
energy and emissions reduction goals.

Dialogue about Australia’s energy future will be informed by robust scientific and economic analysis
to build a stronger social consensus about the directions we take and the tools we use to get there.
This will underpin longer-lasting outcomes and promote investor and consumer confidence in
future social and policy directions.

Energy policy priorities for the future

The Energy White Paper defines a comprehensive strategic policy framework to guide the further
development of Australia’s energy sector over the next four years. This framework is set against a
review of Australia’s energy needs and goals over the period to 2035.

At its core, the policy framework is based on a clear vision of building a secure, resilient and
efficient energy system that:

e provides accessible, reliable and competitively priced energy for all Australians
e enhances Australia’s domestic and export growth potential

e delivers clean and sustainable energy.
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The Australian Government has identified four identified priority areas that will strengthen
Australia’s ability to fully realise this objective:

e delivering better energy market outcomes for consumers
e accelerating our clean energy transformation
e developing Australia’s critical energy resources, particularly gas resources

e strengthening the resilience of Australia’s energy policy framework.

Delivering better energy market outcomes for consumers

Past reforms have provided a strong foundation for competitive national energy markets.
However, several major areas of reform remain outstanding.

In the face of rising cost and transitional pressures and the challenge of transforming energy
markets, we need to ensure that our market settings and regulatory frameworks are delivering
better benefits to consumers. We also need to continue to improve our energy productivity and
provide for a better demand responsiveness.

For Australia’s electricity markets, the government will pursue an ambitious package of reform with
the states and territories to improve market efficiency, regulation and competition and to deliver a
wider range of services and products for consumers. Key areas of action include:

e strengthening market institutions and governance by

— ensuring that our energy market bodies have the necessary capacities, capabilities and
accountabilities to perform their assigned functions

- levelling the playing field by removing conflicts of interest where they arise from the
ongoing public ownership and governance of energy businesses

— ensuring that the interests of consumers, including vulnerable consumers, are better
represented in market development and decision-making processes

e improving network efficiency and performance by
- actioning recommendations from current reviews to ensure that the regulatory framework,
including appeals or review processes, provides for efficient investment outcomes

— ensuring greater transparency in network investment, balancing the need to deliver a
consistent standard of reliability at minimal cost, and improving performance, connections
and network services for the benefit of consumers

® empowering consumers by

— ensuring that markets are enabled and incentivised to provide consumers with better
information and choice about their energy-use decisions, as well as a greater ability to
participate in the energy market through demand-side opportunities and the deployment
of smart meters, other advanced energy management applications and smart appliances

- ensuring that consumer protections are maintained through the full implementation of the
National Energy Customer Framework

® ensuring competitive and efficient wholesale and retail markets by

— seeking a clear commitment and timeframe for deregulating retail price controls where
effective competition exists, or developing a pathway to effective competition and
deregulation where it does not

— developing national guidelines that provide a benchmark approach to a ‘fair and
reasonable’ feed-in tariff for micro-generation to encourage competition, and clear rights
and obligations for connections

— rationalising policies and programs that are not complementary to a carbon price, or are
ineffective, inefficient or impose duplicative reporting requirements on business.
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See Chapter 10: Energy markets: electricity and Chapter 11: Energy productivity for a full list of
actions to benefit electricity consumers and businesses.

To further develop our gas markets and to ensure the overall adequacy of supply and forward
investment, the Australian Government will work closely with the states and territories to implement
an ambitious gas market development program. Key areas of action include:

e developing options for a national gas supply hub trading model to enhance transparency and
the reliability of supply

e exploring the merits of reviewing pipeline capacity trading, including potential mechanisms for
utilising unused (but contracted) capacity

e identifying additional market information and potential reporting mechanisms to promote the
development of more robust gas market arrangements

® engaging with key stakeholders to promote a long-term vision for the development of
Australia’s gas markets as a framework for guiding near-term market reform directions.

The government will also closely monitor developments in Australian gas markets, including the
emergence of potential impediments to adequate domestic supply, and will actively engage with
gas suppliers to identify options to improve liquidity in key markets.

See Chapter 9: Energy markets: gas for a full list of actions to develop our gas markets.

Because of ongoing changes in our liquid fuel markets, governments must maintain the right
balance in our policy settings to ensure that we attract investment in new supply infrastructure,
maintain access to diverse and reliable supply chains, and address regulatory or policy barriers that
impede the efficient market-based development of alternative fuels or technologies. Key areas of
action include:

e assessing Australia’s liquid fuel supply vulnerabilities associated with the decline in domestic
refining capacity, and continuing to monitor developments in the liquid fuel market

e continuing to work with industry and, guided by the Alternative Transport Fuels Implementation
Advisory Group, pursuing a market-led approach to the development and deployment of
alternative transport fuels

e undertaking biennial Australian transport fuel technology assessments and improving the
quality of our liquid fuel statistics (possibly through mandatory reporting).

See Chapter 8: Energy markets: liquid fuels for a full list of actions to improve our liquid fuel markets.

Accelerating our clean energy transformation

The pace of Australia’s clean energy transformation will be determined through the interaction of
carbon, renewable energy certificate and energy prices in the market and support for innovative
technologies. The ability of emerging technologies to establish their commercial reliability and
competitive cost will determine market outcomes.

Accelerating the pace of commercialisation for new clean energy technologies is critical if the
market is to have early deployment options that could reduce the longer-term cost of meeting
national greenhouse gas abatement goals.

Through the Clean Energy Future Plan and earlier commitments, the Australian Government has
already put in place the key mechanisms to drive a transformation to cleaner energy. They include:

e pricing carbon emissions
e the 20% by 2020 Renewable Energy Target
¢ legislating the $10 billion Clean Energy Finance Corporation

e establishing the $3.2 billion Australian Renewable Energy Agency
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the $1.68 billion Carbon Capture and Storage Program

the $370 million National Low Emissions Coal Initiative

the $300 million Low Carbon Communities Program

the $200 million Clean Technology Innovation Program.

These policies are intended to work together to drive the shift to cleaner energy sources and to be
mutually supporting. For example, the Australian Renewable Energy Agency will enhance research
and development into renewable energy, the Clean Energy Finance Corporation will help overcome
financial barriers to commercialisation, and the Renewable Energy Target will work alongside the
carbon price to drive deployment in the market.

We must continue to identify and overcome potential market gaps or barriers to the efficient
take-up of clean energy technologies and processes. This might include identifying and addressing
problems in network connection and integration and ensuring that there are appropriate regulatory
standards to support take-up. Key areas of action include:

e expediting the implementation of clean energy programs to ensure continued support for
innovation and commercialisation

e responding to any recommendations by the Climate Change Authority’s current review for
improving the efficiency and effectiveness of the Renewable Energy Target scheme in achieving
its 2020 target

® monitoring the impacts of increased levels of intermittent renewable generation on network
stability, particularly the need for any new requirements for the structure and operation of networks

e identifying the need for nationally consistent and supportive regulatory arrangements for new
clean energy technologies and working with states and territories to promote the efficient
development and take-up of clean energy.

See Chapter 6: Clean energy for a full list of actions to accelerate the clean energy transformation.

Developing Australia’s critical energy resources, particularly gas resources

Competition among nations for investment and market share in key energy export markets is
growing as many new suppliers seek to take advantage of strong demand. While Australia has been
enormously successful in capturing investment in our energy resources to date, we will need to work
hard to attract further projects. To remain competitive, we must maintain and improve our standing
as a reliable and competitively priced energy supplier.

In some markets, there are ongoing tensions between export and domestic demand for important
energy resources. We need to manage this while maintaining sound market arrangements, as both
factors have critical roles in our future economic development.

The Australian Government is working on reforms to ensure the timely and sustainable
development of our energy resources. Key areas of action include:

e streamlining environmental regulations that apply across Australian and state government
jurisdictions, including by working with states and territories through the Council of Australian
Governments and the Business Advisory Forum to improve business regulation

® pursuing an active approach to the development of its offshore gas resources, including by

— updating offshore retention lease arrangements to continue to promote transparency and
the timely development of resources

— paying close attention to the potential for offshore LNG projects to supply the domestic
gas market when assessing retention leases or granting production licences

— examining the possible introduction of cash bidding for offshore petroleum acreage release
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® promoting the safe and sustainable development of our energy resources, particularly our gas
resources, by

- working through the SCER to develop a nationally harmonised regulatory framework for
the CSG industry, and undertaking additional actions to develop a better understanding
of the direct and cumulative impacts of proposed coal mining and CSG developments on
groundwater and the environment

— working through the SCER to develop a world-class multiple land-use framework to
promote coexistence, rather than exclusion, as a key principle in land-use policy

e enhancing Australia’s energy resource prospectivity by

- supporting the continued provision of high-quality pre-competitive information through
Geoscience Australia

— updating the Australian Energy Resource Assessment every three years from 2013

- working with states and territories through the SCER on options to improve mineral resource
and ore reserve disclosure by companies not listed on the ASX, and developing the National
Exploration Strategy to address Australia’s greenfield mineral exploration challenge

e capturing opportunities for local industry and communities by

— implementing changes to Australian Industry Participation plans and working with
industry to enhance firms’ competitiveness and ability to win work and integrate with
global supply chains

— continuing to work with the energy resources sector and Indigenous communities and
groups to promote economic and social opportunities.

See Chapter 5: Energy resources for a full list of actions to develop our energy resources.

Strengthening the resilience of Australia’s energy policy framework

The Australian Government recognises that there are substantial changes underway in

Australian and global energy markets. Strengthening the resilience of our energy policy
frameworks through regular and predictable strategic assessments of key policy settings will
provide policymakers and businesses with a better ability to anticipate and respond to emerging
risks or changing circumstances. This is recognised in the IEA's recent review of Australia’s energy
policies (IEA 2012a).

The government will strengthen the resilience of Australia’s energy policy framework by:

e institutionalising a regular four-yearly national strategic review of energy policy from 2016,
providing an opportunity to assess overall progress in meeting our national energy goals and to
identify emerging risks or changing circumstances and consider appropriate responses

e undertaking the National Energy Security Assessment on a two-yearly basis, starting from 2014,
and reviewing the assessment framework with the aim of providing a more systematic
assessment of energy security risks

e undertaking the National Energy Risk Preparedness Audit, in collaboration with states and
territories, industry and market bodies, across the energy sector as part of the National Energy
Security Assessment, to test the appropriateness and effectiveness of response mechanisms to
manage critical risks to the energy sector

e improving Australia’s energy information base through more regular assessments of resources,
technologies and market conditions, including work to streamline and better coordinate
existing data collection and assessment activities to reduce the burden on business.

See Chapter 4: Energy security and Chapter 14: Energy information for full list of actions to make
the energy policy framework more resilient.
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A framework for national energy policy

1.1 The importance of energy

Access to secure, reliable and competitively priced energy underpins almost every facet of life in
Australia’s modern economy.

The efficient generation and supply of energy is integral to business and trade and for creating
goods, services and jobs. It underpins our high standard of living as well as our world-class health
and education systems and the services we depend on for our daily activities. Without it, our
society simply cannot function. Society also requires sustainable patterns of energy production,
supply and consumption.

Energy is also a commodity that is transformed and traded. Energy-intensive industries have
prospered in Australia and make a substantial contribution to the economy and society, particularly
in regional Australia. Though sometimes challenging to develop, new and emerging energy sources
have the potential to add to our national wealth.

Realising the transformation to a clean energy economy is a long-term undertaking. Under
the Australian Government's Clean Energy Future Plan, the efficient pricing of greenhouse gas
emissions is now a legislated reality for Australia’s energy sector and economy more broadly.
Combined with well-functioning energy markets and targeted support for the development of
new clean energy technologies, this will drive long-term change in our energy system, creating
opportunities for new industries, technologies and jobs.

Australia’s economy is increasingly integrated into global markets. We are now a leading supplier
of energy to citizens in many countries throughout our region, and there is significant potential for
further growth. Our global engagement is critical not just for export opportunities but for our ability
to finance development and for making the most of new technologies and expertise.

Continued reform to our energy markets and networks will ensure that they are well regulated and
meet our energy needs efficiently with a secure and dependable supply. Providing Australians with
options to respond to increasing energy costs is vital, particularly for the less advantaged.

Managing our energy choices efficiently and sustainably will bring enormous social and economic
benefits. Undeniably, it will also present challenges. The key purpose of energy policy is to manage
those challenges and, in doing so, to improve the wellbeing of Australia and its citizens.

1.2 Why the time is right for a new Energy White Paper

Much has changed in Australia, in our region and across the globe since 2004, when the last
Energy White Paper was published:

* Increased energy demand, particularly for peak electricity, is driving significant new investment
in Australia’s energy infrastructure and rising energy prices.

e There is a bipartisan commitment to unconditionally reduce greenhouse gas emissions by 5%
below 2000 levels by 2020. The Australian Government's Clean Energy Future legislation also
sets down a long-term target to reduce Australia’s carbon pollution by 80% below 2000 levels
by 2050. Carbon pricing was introduced on 1 July 2012 as part of the Clean Energy Future Plan
and will ensure that we meet our emissions reduction commitments.

e Australia energy exports have tripled to around $70 billion in 2010-11, driven largely by
sustained industrialisation and urbanisation in Asia (BREE 2012a).

e Our energy base is being transformed. Major new gas developments, notably the expansion of
east coast coal-seam gas and our LNG industry, and large-scale renewable energy initiatives are
underway with significant potential for further expansion.

e Energy policy is increasingly intersecting with many other areas of policy, such as climate change,
innovation, industry and social policy, national security, and transport and urban planning.
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Over the next decade we will see additional factors in play:

e Carbon pricing will drive transformational investment in clean energy that will continue for
many decades.

e We will need major new investment, particularly in clean energy generation and energy
infrastructure, over the next two decades. Depending on such factors as future growth in energy
demand, this could be as high as $240 billion, with around as much again for the development
of our energy resources. Foreign investment and open trade will be critical to our growth and
prosperity.

e Australia is likely to experience further structural change in its liquid fuel supply arrangements.

* Long-term energy security to support economic and social development will continue to be a
key concern for many countries, driving their energy and technology choices.

While markets are highly flexible and generally efficient at managing risk, uncertainty can impede
or increase the cost of investment and, ultimately, costs for consumers. Clear policy frameworks and
objectives will provide stability and instil market confidence.

1.3 The energy policy framework

This Energy White Paper sets out a strategic policy framework to guide the development of
Australia’s energy systems—our means of producing, supplying and using energy and energy-
related services—into the next decade and beyond.

In doing so, it provides a set of clear policy positions and priorities set against an assessment of
Australia’s long-term energy needs and the challenges that may emerge. It also identifies measures
by which we can judge progress towards our goals.

1.3.1 A long-term national vision for energy

At its core, the Australian Government's energy policy framework is based on a clear vision of
building a secure, resilient and efficient national energy system! that:

e provides accessible, reliable and competitively priced energy and energy services for
all Australians

e enhances Australia’s domestic and export growth potential
e delivers clean and sustainable energy.?

This vision and the supporting policy framework are based on the imperative of striking a balance
between energy supply and demand while also meeting energy security, economic development
and clean energy transformation goals.

Providing competitively priced energy that minimises costs for households and businesses while
also providing a commercially attractive environment for investors is at the heart of that equation.

The Australian Government believes that market-based approaches are the best means to
efficiently deliver policy outcomes, promote competitive efficiencies and provide the flexibility
needed to respond to future developments. This position has been reaffirmed by evidence from
over 30 years of continuous reform to our energy markets, as well as the comprehensive analysis
undertaken during the design of Australia’s carbon pricing framework.

1 In this White Paper, the term ‘energy system’ is defined inclusively to encompass the production, supply and use of
energy as well as associated services.

2 'Clean and sustainable energy’ refers to sources of energy, technologies or processes that produce lower or zero
greenhouse gas emissions relative to conventional counterparts and that meet appropriate social, environmental,
health and safety standards.
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A framework for national energy policy

The government also recognises that markets have natural limitations and require effective and
efficient policy and regulation to guide them and ensure that they function well, and to address
areas where markets cannot deliver as required. Such interventions should always be fit for their
context, justifiable and transparent.

1.3.2  Policy principles

This approach is encapsulated in the following overarching policy principles to guide the
development of energy policy:

1. Australians have the right to clean, secure, reliable and competitively priced energy.

2. Energy policy and associated actions should promote long-term efficiency and productivity and
enhance national wellbeing.

3. Energy is most efficiently delivered through well-functioning markets supported by effective
and efficient policy and regulation.

4. Energy frameworks and markets should operate in the long-term interests of consumers
and provide appropriate consumer protections and a commercially attractive, stable and
predictable investment environment.

5. Government energy policy interventions should be transparent, cost-effective, justifiable
against objectives and targeted to address identified market gaps or failures.

6. Energy policy development and application should take into account the full range of
economic, social and environmental considerations.

7. The Australian Government will work cooperatively with other Australian jurisdictions
to develop and implement national energy policy and will engage internationally with
governments and organisations to promote Australia’s energy interests.

8. Australia will meet its international commitments.

1.3.3 Key elements of energy policy

Australia has a mature and complex energy system reaching all sectors of the economy and
society. The system comprises producers, networks, retailers, customers, regulatory bodies and
governments, as well as providers of capital and technology.

The Energy White Paper therefore covers energy security, the development of our energy
resources, clean energy development and deployment, the operation of Australia’s energy markets,
and demand-side and consumer participation mechanisms.

This system does not operate in isolation: an intersecting set of social, economic and environmental
frameworks must be properly understood and considered. The energy policy framework therefore
also includes aspects such as the need for international engagement, sustainable development,
improving our energy information base and promoting social and workforce opportunities. There
are many other aspects, but these are considered the most important for this White Paper.

The key elements of Australia’s energy policy framework, and thus the Energy White Paper, are
shown in Figure 1.1.
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Figure 1.1: Key elements of national energy policy

1.3.4 Priorities for energy policy

The objectives, principles and the policy challenges identified in subsequent chapters of the
Energy White Paper lead to four core policy priorities:

e delivering better energy market outcomes for consumers

e accelerating our clean energy transformation

e developing Australia’s critical energy resources, particularly gas resources
e strengthening the resilience of Australia’s energy policy framework.

Delivering timely action under these broad priorities will promote better outcomes for Australian
households and businesses though enhanced energy security, more efficient and competitive
markets and service delivery, improved productivity, timely and safe development of our energy
resources and a cleaner energy base. More specific actions under each priority are discussed in
subsequent chapters.

1.3.5 The need for ongoing review

Regular review and assessment of Australia’s energy policy and energy security settings is needed
to ensure that our energy security is maintained, particularly during this period of significant
transformation and investment (IEA 2012a). Periodic reviews should be regular, but not so frequent
as to cause market uncertainty or instability.
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In the past, the Australian Government has reviewed and updated national energy policy through
ad hoc White Paper or other processes. Those reviews have been relatively infrequent, leading to
a build-up of policy pressures over time and resulting in a need for greater clarity in overall policy
objectives and direction.

The government will therefore conduct a regular four-year cycle of strategic policy review, starting
in 2016. The reviews will take into account changes in markets, progress in the commercialisation
of important energy technologies, and trends or projected developments in key aspects of energy
delivery, including investment in generation capacity and progress in energy market reforms and in
the development of critical domestic energy resources such as gas.

The reviews will formally align with the National Energy Security Assessments (see Chapter 4:
Energy security). They will also take into account and inform other relevant policy processes and
reviews across government, in particular where other policy areas (for example, climate policy)
intersect closely with energy policy.

The reviews will also assess progress against key energy and related policy goals (as outlined in

this White Paper), evaluate the resilience and preparedness of our energy security framework,

and re-examine national energy policy settings in the light of current and expected global and
national energy developments. Future reviews will be undertaken in consultation with the states and
territories, industry and the public.

1.4  Shaping the Energy White Paper

1.4.1 Timeframe

The Energy White Paper defines a policy agenda for the next four years. However, the directions
and priorities we set in this period must take into account our long-term policy goals, expected
trends and any challenges that will emerge over the next two decades and, in some cases, beyond.

Many investments in the energy sector have lengthy operating lives and long-term policy
implications, and transformation driven by incremental investment decisions takes time to flow
through the sector. Just as we have largely ‘locked in” our energy base to 2020 through decisions
in past decades, the decisions we make in this decade will shape our energy future in the years
beyond. In this sense, we are rapidly approaching a 2035 planning horizon.

However, while the Energy White Paper generally focuses on the period to 2035 in its outlook,

it also recognises that the focus in different areas may vary and may be context-dependent. For
example, some aspects of energy market reform have a more immediate horizon than others, while
technology development may extend over many decades.

1.4.2 Relationship to other government policies

The Energy White Paper builds on existing key government policies, such as the Clean Energy
Future Plan and the new resource rent taxation arrangements. In this sense, it does not revisit well-
established Australian Government positions on issues such as climate change, water policy, fiscal
settings or broader environmental management.

However, it recognises that those and other policy areas intersect closely with energy policy, and
that it is important to be clear about the nature of the interrelationships and ensure that they are
delivering mutually supporting outcomes as efficiently as possible.

1.4.3 Energy policy in the federal context

The Energy White Paper recognises the complexities imposed by various shared and separate
responsibilities for energy-related functions across the different levels of government in Australia.
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Australia’s energy governance arrangements are defined through a mix of constitutionally defined
responsibilities, intergovernmental agreements and market governance agreements. Australia is
also a party to a number of international agreements with implications for energy policy.

At the national level, the Council of Australian Governments (COAG) and its predecessors have
been the main drivers of change in energy policy, particularly for interconnected markets in
the east.’

The COAG Standing Council on Energy and Resources, established in September 2011, has general
responsibility for Australia’s energy markets under the Australian Energy Market Agreement and
associated laws. The standing council also performs a range of functions in the development of the
nation’s mineral and energy resources.*

These arrangements mean that much of energy policy, particularly in relation to our national energy
markets, is developed and implemented through cooperative action between the Australian and
state and territory governments.

For this reason, the positions framed in the Energy White Paper may not always translate into policy
in shared decision-making environments. Nonetheless, the White Paper will shape the fundamental
direction of energy outcomes sought by the Australian Government.

1.4.4  Structure of the White Paper
The 2012 Energy White Paper is structured in three parts, each with multiple chapters:

Part I: Australia’s energy in context sets out the Australian Government'’s high-level energy policy
framework (Chapter 1), gives a snapshot view of the energy sector (Chapter 2), and outlines a vision
for the future along with the key challenges for energy policy over the next decade (Chapter 3).

Part Il: Core elements of Australia’s energy policy examines the government's energy frameworks,
key policy challenges and priorities for energy security (Chapter 4); energy resource development
(Chapter 5); the clean energy transformation (Chapter 6); our liquid fuel, gas and electricity markets
(chapters 7 to 10); and improving energy productivity (Chapter 11).

Part lll: Supporting energy policy outcomes describes key supporting policy frameworks that
contribute to the achievement of energy policy objectives, including sustainability, skills and
workforce development, and promoting Indigenous outcomes (Chapter 12); Australia’s international
engagement on energy (Chapter 13); and improving our energy information (Chapter 14).

A supporting appendix is available online at the Energy White Paper website.®

3 COAG comprises the Prime Minister, state premiers, territory chief ministers and the president of the Australian
Local Government Association.

4 More detail on the intergovernmental and market arrangements for energy and energy resources is in Chapter 2:
Energy in Australia and in the policy chapters in Part Il.

5 www.ret.gov.au/energywhitepaper.
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Highlights

e Australia has abundant and diverse renewable and non-renewable energy resources.

e  Our reserves of thermal coal and uranium can sustain current production levels
beyond 2100. Demonstrated gas reserves are estimated to sustain current production
levels for around 54 years, and there is good potential for further discoveries of new gas
resources, particularly coal-seam gas and shale gas.

e In 2011 Australia was one of only three OECD net energy exporting countries.
Exports accounted for around 80% of Australia’s total energy production (in energy
content terms) in 2010-11.

® The Australian energy industry is a significant contributor to the national economy,
providing over $68 billion of gross value added and more than 100 000 jobs. Indirectly,
it supports many more.

® Fossil fuels accounted for around 96% of Australia’s primary energy consumption and
90% of electricity generation in 2010-11.

e While renewable energy is a relatively small part of our overall energy mix, it is
experiencing high rates of growth and is expected to play a much more significant role
across the economy into the future.

Australia has a mature, well-functioning energy system comprising a set of interlinked energy,
carbon and financial markets. This is supported by extensive energy networks and supply
infrastructure as well as diverse and robust supply chains that reliably deliver energy to our homes
and businesses. Our abundant energy resources can provide secure supply into domestic and
international markets for many decades to come.

Energy is a major contributor to our national economy through the employment and wealth
creation it generates, as well as through its vital role in underpinning all facets of social and
economic activity.

Increasingly, energy policy and the delivery of energy services are a shared responsibility governed
through a complex set of frameworks across the different levels of the government. The Council

of Australian Governments, acting through state and territory premiers and chief ministers and
through its ministerial councils, plays a critical role in energy market oversight and development.
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2.1 Overview

Australia’s energy sector includes electricity generation (fossil fuel based and renewable), coal
mining, gas and oil extraction, liquid fuel refining and distribution, gas supply and energy services.

The sector employed more than 100 000 people in 2009-10 and contributed $68.2 billion of gross
value added to the economy. Many of these jobs are in regional Australia, making the sector critical
for the sustainability of regional areas.

In 2010-11, Australian energy exports reached $69 billion or around one-third of total commodity
exports (BREE 2011a:12). Coal is Australia’s largest energy export earner, followed by crude oil and
liquefied natural gas (LNG).

Table 2.1 shows the contribution of Australia’s energy sector to the economy.

Table 2.1: Energy-related industries in Australia, 2009-10

Gross value added Employment

($b) ‘000

Coal mining 27.0 38
Oil and gas extraction 27.0 15
Petroleum and coal product manufacturing 1.8 6
Electricity supply 22.5 51
Gas supply 1.1 2
Total—energy-related industries 79.3 112
Total—Australia economy-wide 1320.1 11354.5

Source: ABS (20114, b).

2.2  Energy resources

Australia has abundant renewable and non-renewable energy resources (Figure 2.1).
Non-renewables include fossil fuels (coal, gas and oil) and nuclear energy fuels (uranium

and potentially thorium). We have world-class wind, solar and geothermal resources and plentiful
wave, tidal and biomass sources of energy.
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Figure 2.1: Australia’s major energy resources, excluding hydro and bioenergy, 2012
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2.2.1 Non-renewables

In 2010, our economic demonstrated resources of thermal coal and uranium were estimated to last
well into the next century, and our natural gas for over half a century (Table 2.2).

Our largest high-quality reserves of thermal black coal are in New South Wales and Queensland.

Victoria holds the largest commercial brown coal resources. Australia’s brown coal is currently used
domestically for power generation, as its high moisture content makes it unsuitable for export. Work is
underway to develop alternative uses for this vast resource (see Chapter 5: Energy resources).
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Australia’s identified conventional gas resources have increased threefold over the past 20 years. In
addition to known coal-seam gas reserves, Geoscience Australia estimated in 2011 that there may
be about 258 900 petajoules (PJ) of additional coal-seam gas, 435 600 PJ of shale gas and 22 000 PJ
of tight gas, although the extent to which those resources are economically recoverable is untested.
Flows from Australia’s first shale well in the Cooper Basin in August 2012 was a milestone on the
path towards commercial production of Australia’s shale gas resources. Most of the coal-seam gas is
in the black coal deposits of Queensland and New South Wales.

Most of Australia’s identified uranium resources are in South Australia, the Northern Territory and
Western Australia. The Olympic Dam deposit in South Australia is the world’s largest.

Our crude oil reserves are relatively limited and in long-term decline in the absence of further
discoveries. Our largest petroleum-producing basins are the Carnarvon Basin in the north-west and
the Gippsland Basin in Bass Strait.

Australia’s carbon capture and storage potential is estimated to be around 417 gigatonnes,
equivalent to 2000 years storage (RET 2009).

Table 2.2: Australia’s economic demonstrated energy resources, 2009 and 2010

Reserves to

Australia Share of world production

(petajoules) (%) (years)
Coal®
Black coal 1255470 10.3 128
Brown coal (lignite) 384 689 8.6 517
Petroleum
Qil 5685 0.2° 9
Condensate 12413 n.a. 38
Liquefied petroleum gas 4063 n.a. 38
Gas
Conventional gas 113373 1.6 66
Coal-seam gas 35055 n.a. 175
Uraniume 648 480 33.0 134

n.a. = not available.

a Recoverable resources at 31 December 2010.

b Crude oil, condensate and liquefied petroleum gas combined.

¢ Reasonably assured resources recoverable at costs of less than US$80/kg U.
Source: BREE (2012a).

2.2.2 Renewables

Australia has some of the best wind resources in the world. Most wind farms are on high-quality
sites in South Australia and Victoria. At the end of 2010, Australia had 2175 MW of installed wind
generation capacity.

Solar power is a vast potential source of energy. The solar radiation falling on Australia each
year is around 58 million PJ, which is about 10 000 times the nation’s annual energy consumption
(GA-ABARE 2010:268).
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Almost all bagasse sources are in the sugarcane production areas in Queensland. Biogas
sources are more evenly distributed, as they are based on gas generated from landfills and
sewage treatment.

Hydropower generation is mainly in New South Wales, Tasmania, Queensland and Victoria.
The expansion of hydro has been limited by the availability of suitable sites and some
environmental concerns.

We also have significant potential geothermal, ocean energy (tidal and wave) and biofuel resources.

2.2.3 Energy flows in the economy

Figure 2.2 shows the principal energy flows in Australia in 2009-10. It demonstrates the significance
of Australia’s energy exports and shows the breakdown of consumption in the domestic economy.
These flows will change in coming years as exports expand and the composition of electricity
generation changes.

Figure 2.2 : Australia’s energy flows, 2009-10 (PJ)

Primary
energy Refined products
exports exports
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LPG
Natural gas
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Uranium oxide Commerce
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700
Brown coal Transport
coal products 744 Z P
Renewables 18/ Manufacturing

286 1282 1
Natural gas and ] 761
crude oil imports Refined products

imports

Source: ABARES (2011a).

2.2.4 Production

Australia is the world’s ninth-largest energy producer, accounting for around 2.5% of the world's
energy production (BREE 2012a). Energy production has grown strongly over the past decade
(Figure 2.3), and most of it is now exported. In 2010-11, coal dominated energy production
(about 60%), followed by uranium (20%), gas (13%), liquid fuels and renewables.
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Figure 2.3: Australian energy production, 1973-74 to 2010-11
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Source: BREE (2012a).

2.2.5 Exports and imports

In 2010-11, the value of Australian energy exports was around $69 billion (BREE 2011a:133).
Table 2.3 shows export volumes, values and rankings in that year.

Table 2.3: Australia’s energy exports 2010 and 2011

Proportion

of world International

Exports? Value ($m)> trade (%) ranking

Thermal coal Mt 133 31106 18° 2
Metallurgical coal Mt 148 15561 492 1
Crude oilc ML 18 054 12272 <1d 28¢
Refinery products ML 797 602 n.a. n.a.
Liquefied petroleum gas ML 2164 962 n.a. n.a.
Liquefied natural gasf Mt 19 11 084 89 59
Uranium (U;Og) t 7017 705 n.a. n.a.

n.a. = not available.

BREE (2012b).

BREE (2010b, 2012a:61)

Includes condensate and other refinery feedstock.

Calculated from BP (2012a).

IEA (2010a: Qil trade data).

BREE estimate.

g Calculated from BP (2012b, using LNG exports only, excluding pipeline gas).

o o U o

a0
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We are a net importer of crude oil and petroleum products, and our reliance on petroleum imports
is increasing. Over the past decade, our domestic refining capacity declined while domestic
consumption increased (Figure 2.4).

In 2010-11, Australia exported 2471 ML of liquefied petroleum gas (oil production in Australia’s
north-west is closer to Asian refineries than to domestic refineries on our east coast).

Australia has 11 major deepwater ports with facilities to export petroleum products. Our exports
of crude oil and condensate are increasingly sourced from the west coast, while exports of refined
products are largely sourced from the east coast.

Australia’s nine major coal-exporting terminals had a combined capacity of almost 400 million
tonnes and loaded nearly 290 million tonnes of coal in 2010-11. Further planned investment in coal,
rail and port infrastructure in the next decade will support growth in this vital export industry.

Figure 2.4: Australian trade in refined petroleum products, 1986-87 to 2010-11 (ML)
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Source: BREE (2011b:110).

2.2.6 Consumption

Australia is the world’s 20th-largest primary energy consumer (15th on a per person basis). Energy
consumption growth has slowed over the past 50 years, from an average of 5% a year in the 1960s
to 1.8% a year since 2000. This is due to improved energy efficiency and more rapid growth of less
energy-intensive sectors, such as the commercial and services sectors (BREE 2012a).

The transport sector is the largest end user of energy in Australia, consuming over a third of final
energy, followed by the manufacturing and construction sectors, and then the residential, mining
and commercial sectors.

2.2.7 Supply

In 2010-11, black and brown coal constituted 35% of Australia’s primary energy supply. Since
1960-61, our coal consumption has increased by an average of 5% each year.

Oil makes up 36% of primary energy supply, although its share has been declining from a high of
almost 50% in the late 1970s. Domestic consumption of oil, particularly for transport, continues to
grow, but generally at rates below those experienced before the 1980s.
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Figure 2.5: Electricity production, by fuel, Gas contributed 25% of total primary energy

2010-11 supply in 2010-11, growing strongly in the past
five years at an annual average rate of 5.6%.
Brown coal - 22% Manufacturers and electricity generators are

Gas - 20%

the largest consumers of domestic gas. The
largest industrial users include smelting and
Oil products — 1% refining, the chemical industry and the cement
industry. The strong share of the mining sector
is dominated by the use of natural gas in the
production of LNG.

Renewables — 10%

T~ Other— 1% Renewable energy accounted for 4% of our
primary energy supply in 2010-11. Around
Black coal — 46% half of Australia’s renewable energy is used to
generate electricity. The other half is used for
Source: BREE (2012¢). thermal and water heating in industrial and
domestic applications.

In 2010-11 power generation from coal provided around 68% of Australia’s electricity needs, but the
use of gas and renewables is growing and coal is projected to decrease in market share over the
coming decades (Figure 2.5).

2.2.8 Energy markets

Australia has a series of well-established liquid fuel, gas and electricity markets. They have different
structures and coverage, largely reflecting geographical and jurisdictional arrangements. Australia’s
National Electricity Market and the east coast gas market form interconnected trading systems
between the east coast states and the Australian Capital Territory.

These markets are described further in Chapter 7: Energy markets: overview and in chapters 8, 9
and 10 (liquid fuel, gas and electricity).

2.2.9 Prices

After a period of relatively stable retail electricity and gas prices throughout the 1990s and into
the first decade of the new century, significant retail price increases occurred from 2007 onwards
(Figure 2.6). The increases have been driven primarily by increased network (mainly distribution)
costs, as well as a range of government measures to promote clean energy and energy efficiency
(AEMC 2011a).

Overall, retail petrol prices have increased only marginally above 2007 levels, largely because of the
moderating effects of a strong Australian dollar.
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Figure 2.6: Electricity and gas retail price index (inflation adjusted), Australian capital cities,
1991 to 2012
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2.2.10 Greenhouse gas emissions

The energy sector accounts for around three-quarters of Australia’s greenhouse gas emissions
(Figure 2.7). Electricity generation is the single largest contributor, producing 38% of total
emissions. This reflects Australia’s high reliance on fossil fuels for electricity generation.
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Figure 2.7: Australia’s greenhouse gas emissions profile (excluding land-use change)
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Source: DCCEE (2011).

2.3 Energy governance

Australia’s energy governance arrangements are a mix of constitutionally defined responsibilities,
intergovernmental agreements and market governance agreements. Australia is also a party to a
number of international agreements with implications for energy policy.

2.3.1 Constitutional responsibilities

Under the Australian Constitution, resources onshore and out to three nautical miles from the
baseline of the territorial sea are the responsibility of state and territory governments. Within
their jurisdictions, states and territories have primary responsibility for energy production,
transport, land use, mineral rights and environmental assessments. The Australian Government
is responsible for resources beyond three nautical miles, which are administered under
Commonwealth—state arrangements.

2.3.2 Intergovernmental arrangements

At the national level, COAG and its predecessors have been the main drivers of change in energy
policy, particularly for interconnected markets in the east. COAG established the Ministerial
Council on Energy in 2001 to deliver economic and environmental benefits for Australia from the
implementation of the COAG national energy policy framework.

The COAG Standing Council on Energy and Resources, established in September 2011, has replaced
the former COAG Ministerial Council on Energy and Ministerial Council on Mineral and Petroleum
Resources. The standing council is responsible for ensuring the development of the nation’s mineral
and energy resources and markets to optimise long-term benefits to the community.

The COAG Select Council on Climate Change was established in January 2012 to support an
effective response to climate change policy issues with national implications, and to provide a
forum for the Australian Government to engage with states, territories, local government and
New Zealand on program implementation issues. The select council is responsible for overseeing
the National Partnership Agreement on Energy Efficiency (which includes the National Strategy on
Energy Efficiency and the former National Framework on Energy Efficiency) and for implementing
joint measures related to energy use.

Regulatory arrangements for Australia’s energy resources are described in Chapter 5: Energy resources.
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2.3.3 Market governance

Over the past 20 years, under COAG-led energy market reforms, state and territory regulatory
regimes have adopted a national framework covering electricity transmission and distribution
networks and natural gas pipeline services. These reforms are reflected in national energy laws and
rules and in the intergovernmental Australian Energy Market Agreement.

Under the national framework, three institutions have responsibility for energy market regulation
and operation:

e The Australian Energy Market Operator is responsible for the day-to-day operation and
administration of the electricity and gas wholesale and retail markets in all jurisdictions except
Western Australia and the Northern Territory.

e The Australian Energy Market Commission is responsible for rule-making and market
development in the national electricity and gas markets, reviewing the energy market
framework and providing advice to the Standing Council on Energy and Resources.

e The Australian Energy Regulator is responsible for regulating the wholesale electricity market
and for the economic regulation of the electricity transmission and distribution networks in the
National Electricity Market. It is also responsible for the economic regulation of covered gas
transmission and distribution networks and enforcing the national gas law and national gas
rules in all jurisdictions except Western Australia. The Australian Energy Regulator will have
an increasing role in regulating aspects of retail electricity markets under the National Energy
Customer Framework.

The Australian Consumer and Competition Commission is an independent statutory authority.

Its primary responsibility is to ensure that individuals and businesses comply with the competition,
fair trading and consumer protection laws. The commission is also responsible for monitoring the
prices, costs and profits of unleaded petroleum products. In addition to monitoring petrol prices,
it reviews diesel and automotive liquefied petroleum gas prices.

The liquid fuel market in Australia differs significantly from the more defined electricity and gas
markets established under shared Commonwealth-state legislation. It is regulated through various
intersecting frameworks at the Commonwealth, state and territory levels.

See chapters 7 to 10 for more detail on Australia’s energy market arrangements.

2.3.4 International agreements

Australia is an active member of a number of international energy-related organisations. Those
with treaty-level obligations include the International Energy Agency, the International Renewable
Energy Agency and the United Nations Framework Convention on Climate Change. Australia’s
engagement in the international energy policy space is discussed in greater detail in Chapter 13:
International energy engagement.
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Highlights

e Energy markets and systems around the world are entering a period of fundamental
change. Energy security remains a key concern for many countries, as does responding
to climate change. Together, those concerns will drive innovation and technological
advancement and shape the future direction of markets.

e Global and national demand for energy will continue to grow, although rising prices
and policies to reduce greenhouse gas emissions and encourage energy efficiency are
expected to moderate the rate of growth.

e Fossil fuels are projected to underpin our energy security for several decades. However,
Australia’s energy base will become increasingly diverse with strong growth in clean
energy technologies. By 2035 renewable energy could provide as much as 40% of
our electricity needs. Changes can also be expected in transport fuels and engine
technologies. Rising energy prices will sharpen the focus on demand management and
on the efficiency of market and policy settings.

e Key strategic policy and market challenges for Australia over the next decade include:

— continuing to attract sustained investment in Australia’s energy system in order to
maintain secure and reliable energy supply and services for consumers

- successfully developing, adapting and deploying new technologies to support clean
energy objectives and to provide more options in managing energy use and costs

— managing ongoing change and risk, including changing market dynamics introduced
by new technologies, carbon pricing and growing links between national and
international markets, as well as unforeseen shocks or natural events.

— minimising energy prices and related cost-of-living pressures through more efficient
markets, policy and regulatory frameworks and greater energy productivity.

Energy systems will evolve further over coming decades in response to a growing demand for
energy, the emergence of new technologies, changing energy and climate policy frameworks and
the interaction of broader socioeconomic forces.

There is a very positive outlook for our energy future, although transforming to a clean energy
economy and minimising energy price pressures remain threshold issues.

However, our long-term energy path is by no mean ‘locked in” and cannot be guaranteed by
simply mandating predetermined outcomes, which would almost certainly position Australia
inflexibly in rapidly changing world. Successful energy policies will build on the inherent strength
and efficiency of markets by providing clear and stable guidance, as well as effective and efficient
regulation supported by well-targeted measures that address areas of identified market failure. This
will provide Australia with a platform capable of rapid and efficient adjustment while meeting our
energy goals at an affordable cost.
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3.1 Overview

Many factors will shape Australia’s energy future, including an expanding demand for energy from
changing demographic and socioeconomic patterns, evolving consumer needs and choices, and
how we respond to the threat of dangerous climate change.

In particular, our growing integration with global energy and carbon markets as we move into
the Asian century will heavily influence our development, including through expanding export
opportunities and through two-way flows of technology, know-how and skills.

This chapter summarises important global and national energy trends, sets out potential
development paths and describes the overarching challenges that must be overcome to realise our
energy goals. More specific policy issues are discussed in subsequent chapters.

The chapter presents a generally positive picture of how global and Australian energy sectors may
develop from now through to 2035, and in some instances beyond, but this is only one of many
possible futures. Because of the long lives of energy assets and infrastructure, the policy choices we
make today will have consequences that last for many decades.

3.2 Global energy trends

The global energy system will change in fundamental ways over coming decades. New fuels

and technologies will progressively capture market share and diversify the world’s energy supply.

A growing and more affluent population will demand more reliable access to energy and better
environmental protection, particularly reduced greenhouse gas emissions and improved air quality.

Many current challenges will persist, including entrenched global energy poverty and concerns
about long-term energy security. These will continue to be key drivers in national energy policies
and development decisions.

3.2.1 Global energy demand

The World energy outlook 2011, published by the International Energy Agency (IEA), modelled
three scenarios based on the IEAs assessments of key parameters affecting global energy
development from now to 2035 (IEA 2011a). The scenarios were the maintenance of current climate
and energy policies; the successful implementation of current and announced climate and energy
policy commitments (the 'new policy’ scenario); and the adoption of an energy pathway consistent
with keeping global warming to under 2°C (the '450 ppm’ scenario).

Under all three IEA scenarios, world primary energy demand increases, although the strength of the
global response to climate change will largely determine the rate of growth, particularly after 2020.
In the absence of further greenhouse gas reduction measures, energy demand is projected to grow
at 1.6% a year, compared to 0.8% under the 450 ppm scenario. In large part, the difference reflects
the extent of energy efficiency measures implemented in each scenario (IEA 2011a:70).

However, growth in global energy demand will not be evenly distributed, reflecting broader shifts in
world economic and social balances. Under the new policies scenario, non-OECD countries account
for around 90% of growth in primary energy demand to 2035. China accounts for more than 30%
and India about 16%. In contrast, aggregate growth across the OECD is expected to be around 8%
from 2009 to 2035 (Figure 3.1).
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Figure 3.1: World primary energy demand in the new policies scenario, by region, 1990 to
2035 (Mtoe)
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Source: IEA (2011a:80).

3.2.2 Fuel and technology patterns

Changing global fuel and technology patterns will have important implications for demand
for Australia’s main energy exports and the speed (and cost) at which new technologies are
commercialised through mass deployment.

Under the new policies scenario, the use of all fuel types expands but fossil fuels still account for
more than half of the overall increase (Figure 3.2). Renewable energy expands its share of total
primary energy demand, from 13% in 2009 to 18% in 2035 (IEA 2011a:79). The share of electricity
generation from renewable energy grows from 19% to around 31% (IEA 2011a:175).

The Fukushima tragedy in Japan in 2011 is not expected to significantly affect the growth of nuclear
generation in the medium to long term. Planned reactor decommissioning in Europe and Japan will
be offset by expansion in China, South Korea and other developing countries (IEA 2011a:79).

Figure 3.2: World primary energy demand in the new policies scenario (Mtoe)
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The IEA forecasts that global oil production will continue to grow as conventional supplies are
increasingly complemented by unconventional sources to meet demand. Physical production limits
(so-called ‘peak oil’) are unlikely to be reached before 2035.

However, rising oil prices and demand-changing policies and technologies could produce a
demand-induced peak in production after 2020, depending on the strength of global climate
change action. Should high oil prices be sustained, substantial unconventional oil reserves, such as
Canadian tar sands, are expected to enter the market, sustaining global reserves for many decades.

While oil will remain the main energy source for the transport sector to 2035, there will be increasing
take-up of alternative transport fuels (Treasury 2011:62). There is also likely to be increasing
electrification of transport and adoption of energy-efficient technologies (IEA 2011a).

The IEA predicts that global gas demand will grow by 55% to 2035 (IEA 2011a:156), possibly
equalling demand for coal. New drilling and extraction technologies are unlocking enormous new
coal-seam, shale and tight gas resources that are transforming gas (and oil) markets in regions
such as North America, which may become largely energy self-sufficient over the next decade

(BP 2012b). This may have important implications for global energy trade.

These trends are shown to accelerate dramatically in the 450 ppm scenario, as global use of fossil
fuels (mainly coal) declines markedly while renewables and nuclear energy grow (Figure 3.3). In
particular, coal use is projected to decline from 27% of the global mix to around 16% (IEA 2011a:71).

Figure 3.3: Shares of energy sources in world primary demand, by scenario, 2035
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Source: IEA (2011a:72).

3.2.3 Achieving global climate goals

According to the IEA, securing 450 ppm or even 550 ppm global emissions outcome will require
integrated energy and climate policy frameworks at the national level to reduce carbon emissions,
improve energy efficiency and drive the development and deployment of new clean energy
technologies (IEA 2012b).

The World energy outlook 2011 analysis (IEA 2011a) also found that:

® about 80% of the world’s allowable carbon dioxide emissions under the 450 ppm scenario is
already locked in because of existing infrastructure

e forevery $1.00 of investment in the power sector avoided before 2020, an additional $4.30
would need to be spent after 2020 to compensate for future emissions

* solutions must be found from a portfolio of technologies and fuels, and the world cannot
afford to limit its options

® a10-year delay in the development of carbon capture and storage could increase the cost of
achieving the 450 ppm goal by 8% to 2035
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® amajor reduction in the use of nuclear energy would make achieving that goal extremely
challenging and impose similar costs.

3.3 Australia’s long-term energy future

The Australian energy sector has entered a period of major transformation. The introduction of
carbon pricing and the possibilities of new technology development will drive fundamental long-term
changes in how we generate and use energy. Our domestic energy needs will expand at the same
time, although more slowly than in the past, creating economic opportunities as well as challenges.

The scale and nature of change in Australia’s energy systems will be affected by such factors as
population and development patterns; structural changes in the economy; carbon and energy
prices; technology development costs; consumer choices; varying opportunities across regions;
and, importantly, Australian, state and territory government policies.

3.3.1 Economic and demographic trends

Australia will expand and prosper over coming decades. By 2050, our population is projected to
increase by 62% to around 36 million (Treasury 2011). Much of the growth will be in capital and
major regional cities (DSEWPaC 2011a). In real terms, national GDP is projected to grow by an
average of 2.6% a year and average gross national income per person is projected to rise by 56%
or $30 000 in real terms by 2050 (Treasury 2011).

This will increase overall energy consumption and change patterns of demand. For example,
a growing population is likely to require a sharp increase in the housing stock, while increased
urbanisation will see more use of different forms of mass transit.

Sustained industrialisation and urbanisation in Asia are likely to support Australia’s resources boom
for many years, adding wealth to our economy. The Australian economy will become more closely
integrated into global and regional trading systems and will continue to restructure around its
competitive strengths. In particular, resource-based industries and the services sector are forecast
to grow strongly in the next decade (BREE 2012¢).

While higher energy prices and high terms of trade will place pressure on a range of end-use
industries over the short to medium term, productivity-enhancing reforms, including further
investment in our human and physical capital, can maintain or improve our competitiveness.

3.3.2 Australia’s climate change response

Australia’s commitment to reducing greenhouse gas emissions will be a major factor shaping our
energy sector over the next 30 to 40 years.

The Australian Government has set a 2020 goal of reducing greenhouse gas emissions by 5%

from 2000 levels irrespective of actions by other countries, and by up to 15% or 25% under strict
conditions relating to the extent of international action. As part of its plan to secure a clean energy
future, the government has adopted a long-term target to reduce greenhouse gas emissions by
80% compared with 2000 levels by 2050.

These goals will be reached through the measures implemented under the government’s Clean
Energy Future Plan. In particular, fundamental long-term changes will be driven by carbon pricing
and complementary mechanisms, such as the Renewable Energy Target, the Australian Renewable
Energy Agency and the Clean Energy Finance Corporation. Treasury modelling suggests that

by 2035 energy-related actions could provide around 85% of Australia’s domestic abatement,
increasing to around 89% by 2050." This reflects deepening change over time in Australia’s energy
sector (Treasury 2011).

1 Energy-related emissions are defined here as those from electricity generation, stationary energy and transport,
plus fugitive emissions from mines and landfill.
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An effective global carbon market will reduce global and Australian abatement costs by ensuring
that the cheapest abatement opportunities are pursued first, regardless of where in the world they
occur. The linking arrangement between Australia and Europe enables Australian businesses to
buy European allowances to use in the Australian scheme from 1 July 2015. This will be expanded
to allow full, two-way linking between Australia and Europe from 1 July 2018. The arrangement
demonstrates the cumulative effort that emissions trading schemes can make in lowering global
emissions and addressing the challenge of climate change.

3.3.3 Energy trends

In addition to the imperatives to reduce greenhouse gas emissions and develop clean energy
systems, three key intersecting policy drivers will also shape Australia’s energy future:

e the need to deliver secure and reliable energy and energy services to a growing population
and economy

e the ongoing expansion of our energy exports to Asia and other growth markets

¢ the need to minimise energy cost pressures as we reinvest in energy infrastructure, particularly
our ageing electricity assets and networks.

These factors will require a change in the way we think about and use energy. We will need to
take a more integrated approach that recognises the mutually supportive roles played by different
energy sources in a more diverse and competitive marketplace. The market will also integrate
supply and demand considerations into its decision-making more efficiently, and energy providers
and service companies will offer more innovative and cost-effective products for consumers to
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manage energy use.

Through time, our energy markets will become more closely linked, particularly the electricity
and gas markets. This will ultimately improve energy security and price outcomes by providing
for greater substitution between fuels or energy sources according to real-time supply and
demand balances.

Increased competition and innovation will also generate better outcomes for consumers,
particularly as technology becomes more efficient, widespread and cheaper in real terms.
Far-reaching advances in information and computing technologies will provide greater
interconnectivity and change the way we use and manage energy in our homes and businesses.

3.3.4 Fuel production

Australia’s abundant energy resources, reliability as a supplier and proximity to growing economies
mean we are well placed as a major global supplier of coal, liquefied natural gas (LNG) and
uranium. Rising living standards across the region are also likely to prompt higher environmental
standards, which may provide Australia with innovation opportunities in clean energy products.

The Bureau of Resources and Energy Economics (BREE) forecasts an acceleration in the production
of energy resources over the two decades to around 30 500 PJ in 2034-35, about three-quarters

of which will be exported. In contrast, domestic energy consumption is projected to grow only
modestly over the period (Figure 3.4).

Based on current projects, Australia’s exports of uranium are expected to decline. However, given
Australia’s large uranium reserves and a number of projects in the planning stages, there is good
potential for uranium production and export to expand over the next two decades.

Coal and gas exports will grow, as will oil imports (Figure 3.5). A large expansion in thermal coal
exports is expected to increase black coal production grow by an average of 2.8% a year, while
brown coal production (used for domestic power generation) is expected to remain steady to
2020 and then decline over the next decade unless alternative uses for the resource can be
commercialised (possible alternative uses for Australia’s brown coal reserves are outlined in
Chapter 5: Energy resources).
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Figure 3.4: Australian energy production, consumption and net exports, 2008-09 to
2034-35 (PJ)
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Figure 3.5: Australian energy trade projections, by fuel, 2008-09 to 2034-35 (PJ)
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Australia’s gas production is expected to increase nearly fourfold, driven by strong growth in the
LNG trade and the expansion of domestic gas markets.

Export developments will provide the critical backbone for the further development of our
domestic energy infrastructure, but in the nearer term increased demand competition will place
pressure on price and availability, contributing to changing market dynamics. The impact of new
dynamics on Australia's energy security and on gas market development is discussed further in
Chapter 4: Energy security and Chapter 9: Energy markets: gas.

Without major new oil discoveries, Australian oil production will decline. Domestic refining
capacity is also expected to decline, so there will be a corresponding increase in imports of refined
petroleum products (see Chapter 8: Energy markets: liquid fuels).

Rising oil prices are expected to spur the commercial development of indigenous alternative fuels,
such as second-generation biofuels from 2020, as well as new market opportunities for gaseous
transport fuels, such as LNG and compressed natural gas. We do not yet know whether synthetic
fuel production, such as coal-to-gas or coal-to-liquids, will be viable in Australia. However, with
higher future oil prices, some prospective projects could be established using carbon capture and
storage technologies to offset carbon emissions. This could potentially unlock otherwise stranded
brown and black coal resources.

3.3.5 Energy demand

Over the next two decades, Australia’s demand for final energy is expected to grow modestly at
around 1.2% per year, reflecting relatively steady growth in gas and liquid fuel use, but potentially
slower than previous forecast growth in electricity demand.

Demand patterns in the National Electricity Market (NEM), which accounts for around 90% of
Australia’s electricity demand, have changed significantly in recent years. Average annual demand
in the NEM has fallen by 3.4% since its peak of 197.9 terawatt hours in 2009-10. Demand is
expected to remain steady at its current level during 2012-13 (AEMO 2012b) before returning to
growth over the remainder of the decade (Figure 3.6).

A combination of factors underpins this result, including a fall in demand from large industrial
and manufacturing sector users, consumer responses to sharply rising prices, the impact of
energy-efficiency measures and the gradual take-up of distributed solar photovoltaic generation
in the residential sector.

How sustained these changes might be is unclear. Much is likely to depend on broader economic
conditions, particularly future levels of industrial activity.

Substantial regional variation is also likely. Growth in the NEM will be strongest in Queensland,
driven by the needs of LNG pipeline and production facilities. Other states and territories in the
NEM are generally expected to record subdued growth, although demand in New South Wales
has the potential to rebound strongly. Off-grid electricity demand in Western Australia and the
Northern Territory is expected to grow strongly, driven largely by the resources sector.
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Figure 3.6: Electricity demand in the National Electricity Market to 2021-22
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In the absence of market reforms, peak demand is expected to continue to grow, although at rates
closer to average demand. The 2012 Australian Energy Market Operator’s forecasts for maximum
demand growth in NEM states range from 1.0% to 2.5% per year.

The substantial difference between high and low forecasts of about 34 terawatt hours by 2020
(or slightly more than the size of the Victoria's annual average demand in 2012) means that
there could be very different operational and investment implications for the electricity market
depending on the future direction of key demand drivers. These issues are discussed further in
Chapter 10: Energy markets: electricity and Chapter 11: Energy productivity.

3.3.6 Electricity generation

The electricity sector is perhaps the part of Australia’s energy system facing the greatest
long-term change.

Three projections of potential changes are shown in figures 3.7 and 3.8, which show the profile
of Australian electricity generation by major technology type over the period to 2050.

Figure 3.7 shows the results of modelling by Treasury in 2010-11. Figure 3.8 shows recent
modelling by BREE incorporating AEMO (2012b) mid-range demand forecast (including AEMO
projections of household photovoltaic deployment) and updated energy generation technology
costs (BREE 2012d). Both sets of results use the same carbon price forecast and similar fuel

price assumptions.
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Figure 3.7: Australia’s electricity generation mix to 2050—Australian Treasury projections
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Figure 3.8: Australia’s electricity generation mix to 2050—AEMO medium demand scenario
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These results show a broadly consistent pattern of change, although variations in the technology
mix begin to emerge after 2020, largely reflecting the differences in assumed technology costs.

Overall, the results show fossil fuels continuing to provide most of our electricity supply for at least
the next two decades. In these scenarios, black and brown coal fired generation maintain relatively
consistent output until 2030, although their overall market share declines as the market grows.
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Gas generation is also expected to play a major role, although the differences in modelling
results suggest that its growth prospects beyond the middle of the next decade will depend on
relative fuel costs and the possible early emergence of commercially viable utility-scale renewable
alternatives, such as solar, wind or potentially geothermal.

While incumbent generators are likely to remain in the market for some time, carbon pricing
and the Renewable Energy Target will drive deeper change as clean energy technologies evolve
and renewable energy costs decline. As the market grows, technologies such as solar, wind and
geothermal may provide around 40% of total generation by 2030, up from around 20% in 2020.
By 2050 their share could potentially be over 50%.

From 2035, carbon capture and storage technology could also begin to make an important
contribution to clean electricity generation. In this scenario, carbon capture and storage would be
applied to between 26% and 32% of fossil-fuel-fired electricity generation by 2050 taking clean
energy to over 80% of our total electricity supply.

These results point to a number of potential challenges in the electricity sector. In particular, the
projected large long-term increase in intermittent supply (wind and large-scale solar), as well as
more variable demand load (driven in part by a large take-up of distributed photovoltaic systems),
means that grid and network balancing will increasingly be tested (see Chapter 6: Clean energy).

Combined with lower demand growth, this is likely to make Australia’s electricity markets more
competitive with a less predictable business environment than in the past with increased pressure
to innovate and manage market risk. This is already happening through higher levels of business
integration across electricity generation, gas and retail markets along with a move to more
diversified generation portfolios.

To help inform the future outlook for generation technologies, BREE released the Australian

Energy Technology Assessment in July 2012. This provides additional insight into the key drivers

of technology costs by allowing users to vary key parameters for 40 different technologies. The
CSIRO has also released an interactive modelling tool in conjunction with the Energy White Paper.
The tool uses the Australian Energy Technology Assessment estimates and allows the user to vary
future technology costs and other parameters (within feasible ranges) to project a range of different
generation mixes.?

3.3.7 Energy networks

As our energy base evolves, so will the energy networks that transmit and distribute energy to our
homes and businesses.

Growing energy demand, particularly peak electricity demand, and a more rapid deployment of
distributed generation technologies will require the augmentation and reinforcement of electricity
and gas networks to meet the standards of reliability that we set. Network costs (particularly for
distribution networks) have been the main driver of electricity and gas price increases over the past
five years, and this is expected to continue over the next decade.

Increasing differences in demand growth between regions suggest that there may be significant
investment in new interconnector capacity in the NEM as new gas and renewable generators
emerge (AEMO 2010a). This will allow more trading of electricity between regions and more tightly
integrate gas and electricity markets.

Economic development is expected to drive significant line extension into regional areas in
South Australia and northern and western Queensland. In Western Australia, it will lead to the
expansion of existing grids and the potential development of new ones. However, the cross-
continental connection of gas or electricity is unlikely in the period ahead, given the poor
economics and low need.

2 Available from www.csiro.au.
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There are various early-stage proposals for major new transmission links, including from Papua
New Guinea to import hydro-electric power and for a new link across the eastern states (NEMLink)
to underpin grid development. However, the economics of these ideas are yet to be tested,
particularly in the light of revised demand forecasts.

The projected strong growth in large- and small-scale distributed generation systems will require
greater flexibility in the distribution network. This may bring some reduction in the need for network
investment but may also pose challenges, such as managing more variable load and ensuring that
consumers are paying appropriately for the cost of network use and backup.

These factors will culminate in a more complex network system with sophisticated communications
and information technology platforms to enable real-time load management by electricity
distributors, customers, retailers and other energy service providers. This will require technological
advances as well as ongoing support through further reforms of market arrangements.

Existing gas transmission and distribution infrastructure will also need to be augmented within
the next decade as demand reaches capacity. This will require state and territory governments to
ensure timely planning approvals and access for pipeline corridors.

3.3.8 Transport

Transport activity is expected to continue to grow strongly through the period, reflecting rapid
population growth and increasing incomes. However, significant changes in the modal mix, new
engine technologies and changes in the fuel mix are to be expected. Demographic patterns and oil
prices are as likely as any other factor to drive those changes.

The transport sector currently accounts for around 15% of our greenhouse gas emissions, and
reducing emissions in the face of growing demand will remain a challenge. While increased fuel
efficiency will be essential if emissions are to be reduced, innovation in the use and efficiency of
transport systems, along with the greater use of public transport and better urban planning, will
also play important roles.

As our growing population concentrates further in our cities and urban areas, traffic congestion
and road costs are likely to create a shift towards mass transit systems. This has the potential for
improving energy efficiencies, although it will pose infrastructure and planning challenges for
governments at all levels.

Road transport is projected to more than double by 2050, shipping to triple, and rail and air
transport to more than quadruple. Growth in light commercial vehicle and heavy truck activity is
expected to be faster than for private and passenger vehicles. This will influence the types of fuels
used as well as the transport infrastructure required (CSIRO 2011a).

Most projections show that alternative fuels (such as biofuels) are unlikely to make a significant
impact until after 2020 due to very small production volumes, cost, consumer acceptance and
technical barriers. In the longer run, rising oil and carbon prices and improved production
technologies are expected to lead to wider commercial take-up. Success will depend on the ability
of these technologies to meet consumer needs and, in the case of biofuels, industry’s capacity to
produce and supply large volumes sustainably.

Similarly, there is likely to be scope for biodiesel to become a mainstream fuel (or fuel blend) in the
heavy-duty vehicle sector, with a forecast use rate of 76% by 2050 (Treasury 2011:132). Biofuels may
also be increasingly used in aviation. There is also scope for developing and using synthetic fuels,
but their production under carbon pricing is likely to depend on the commercial viability of new
technologies such as carbon capture and storage.

New commercially attractive technologies are emerging for LNG and compressed natural gas use
in heavy-duty vehicles under Australian operating conditions and have the potential to transform
the transport sector, particularly for heavy-duty vehicles. Over time, this could also allow the light
vehicle market to share fuel distribution infrastructure with the heavy-duty sector. In the longer run,
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hydrogen may also become a mainstream transport fuel, although technology and infrastructure
costs are expected to remain a major hurdle for some time.

There will be further development and take-up of hybrid and fully electric passenger vehicles.
While this is expected to be slow to 2020, it is likely to accelerate over the following decade
(Treasury 2011). Success will depend on the availability of cost-effective vehicles suitable to
Australian conditions, improved battery technologies, timely and effective energy supply options,
and the management of the effects on the energy distribution network.

Conventional internal combustion engine vehicle efficiencies will improve, driven by higher fuel
prices, the introduction of mandatory CO, emission standards for light vehicles (in both Australia
and those countries from which we import vehicles) and the need to remain competitive against
electric and hybrid vehicles.

3.3.9 End-use industries

Energy-intensive industries, which currently account for around 33% of end-use demand (BREE
2012a:27), are expected to continue to prosper, albeit under continuing pressures from sustained
high terms of trade and a high exchange rate. Continued access to competitively priced and
reliable supplies of electricity, feedstock coal, gas and petroleum products will be important for
transformative industries such plastics, chemicals, alumina and steel.

The Australian Government acknowledges the competitive pressures facing many of these
industries. It remains committed to developing commercially sustainable energy-intensive
downstream projects, including by pursuing further market and policy reforms to minimise energy
price pressures. The government is also providing support to improve business productivity and
competitiveness, including assistance under the Clean Energy Future Plan.

3.3.10 Regional development

The development of Australia’s energy resources will continue to support the economic and social
development of many Australian regions. The development of energy hubs such as Gladstone,

the Kimberley and Darwin and of our major coal basins will provide a base for further industrial
development through local engineering, port, shipping and other services. Once established, those
developments will provide a competitive alternative for the co-location of downstream industries.

While Australia’s coal and gas industries in particular are set to expand, the rapid increase in
renewables and the longer term development of alternative fuels will also develop local businesses
and capacities in regional Australia.

The government will also work closely with the Australian energy and resources sector to
improve outcomes for Indigenous Australians in regional areas through employment and
training opportunities, as well as through native title arrangements that provide fair returns to
local communities.

3.3.11 Energy prices

Global and Australian fuel and electricity prices are expected to rise in real terms to 2020 and
beyond, reflecting rising costs of production and growing demand for energy (Figure 3.9).

Using its new policies scenario, the IEA has modelled a rise in oil prices in real terms from US$78
a barrel in 2010 to US$120 in 2035 (IEA 2011a:64). Domestic petrol and diesel prices will continue
to track international oil prices closely and are unlikely to be affected by domestic refinery
developments (see Chapter 8: Energy markets: liquid fuels).

Historically, Australia's domestic coal, gas and electricity prices have not been directly linked to
international prices, and we have maintained relatively low delivered energy prices compared to
other OECD countries (BREE 2011a). However, this separation is expected to decline over the
coming decade, particularly as LNG and coal exports increase competition in domestic markets.
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Figure 3.9: Fuel price index, 2006 to 2050
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Nationally, the Australian Energy Market Commission forecasts an increase in residential electricity
prices of around 37% in nominal terms in the period from 2010-11 to 2013-14. This would be a 22%
increase in real terms, or 8.34 cents per kilowatt hour (AEMC 2011a).

Distribution network and wholesale generation costs will continue to be the main driver of price
increases in this period. Renewable and feed-in tariff schemes will also add to costs (by 3% each).
The Australian Treasury has forecast that carbon pricing will add around 10% to costs by 2018. The
prospect of lower demand growth may begin to ease some of the network-related price pressures
from 2014 (AEMO 2012b).

Wholesale gas prices have risen markedly on the west coast and are forecast to increase
significantly in the eastern market. BREE has reported gas price projections of between $7.70 and
$13.90 per gigajoule, depending on state, by 2020 (see Chapter 9: Energy markets: gas).

3.4  Strategic challenges

The global and national assessments outlined in this chapter project an encouraging energy future
for Australia. However, that future is by no means locked in: it will depend on the interaction of
dynamic factors, such as patterns in international and domestic economic growth, changes in
carbon and fuel prices, the commercialisation of new technologies and investor confidence.

In this context, achieving Australia’s energy goals at the lowest cost is most likely to require the
maintenance of a flexible policy framework that provides clear direction to markets, along with
effective regulation and targeted support to address identified areas of market failure.

While the key elements of the government'’s policy framework, along with specific challenges and
energy policy priorities, are discussed further in Parts Il and Il of this White Paper, some strategic
challenges are common to all elements. These challenges, which are discussed below, are:

®* managing ongoing change and risk in energy markets
e continuing to attract sustained investment in Australia’s energy system

e successfully developing, adapting and deploying new technologies to support clean energy
objectives and to provide more options in managing energy use and costs

e addressing energy prices and related cost-of-living pressures on households and businesses

e improving consumer and community engagement.
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3.4.1 Managing ongoing change and risks

As outlined in Section 3.3. Australia’s energy markets are undergoing significant reshaping that is
producing new competition and supply dynamics, driven by the advent of new technologies and
growing links to global markets. Carbon pricing and changes in international financial markets are
also important factors.

The implications of some of these changes will emerge over time, while some may develop
abruptly. There may also be unforeseen price or other market shocks, including geopolitical
turmoil in key areas.

Markets and businesses are generally best equipped to deal effectively with many of these
risks. However, well-targeted policy can assist in sharing, managing or reducing a number of
non-market risks.

To ensure that national energy policy is up to date and resilient over a period of great change, the
Australian Government will undertake four-yearly strategic reviews of energy policy, as outlined

in Chapter 1: A framework for national energy policy. Chapter 4: Energy security also outlines the
government'’s policy framework for managing ongoing risks that may disrupt energy markets or
supply chains.

3.4.2 Attracting timely investment

Meeting Australia’s future energy needs will require higher levels of investment in many parts of
the energy system over coming decades. In our domestic energy sector, the requirement may be
as high as $240 billion by 2030, while currently proposed energy resource and related infrastructure
development projects could require as much as $250 billion in investment by 2030 (IRG 2011,

BREE 2012f).

While this appears daunting, it is achievable, particularly as it will be spread over several decades
and across different components of the market. It is also not yet fully locked in.

Not all projected energy resource projects will go ahead, and the final size and timing of
downstream investments will depend on a range of factors, most critically on how much electricity
demand grows in coming years. Sustained lower growth in demand is likely to delay or even
avoid a significant proportion of investment in new generation capacity and network upgrades
(AEMO 2012a).

Nonetheless, challenges in attracting the necessary capital, which will come from a mix of foreign
and domestic debt and equity markets, will include:

e increasingly competitive and less predictable energy markets with rising business costs
® more risk-averse financial markets
e lack of bipartisan support for key policy settings

® ongoing price regulation and government participation in competitive elements of
energy markets.

Foreign markets and investors are vital for achieving our energy goals. Foreign institutional
investors hold 40% of Australian Stock Exchange equity and up to 20% of AGL Energy and Origin
Energy, Australia’s two largest listed energy companies (IRG 2011). Anecdotal evidence suggests
that project financiers are now seeking lower leverage in the wake of the global financial crisis, while
capital costs are higher, reflecting a lower risk appetite.

In general, Australia maintains a highly attractive investment environment with sound
macro-economic settings, competitive fiscal regimes and a skilled labour force. Austrade
monitors international investment risk ratings and reports that Australia generally ranks in the
top 10 for many important indicators.
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However, our competitive position cannot be taken for granted. Further efforts are needed to
maintain or increase our attractiveness as an investment destination, particularly because of the
rapid growth and improvement in competitor markets. We also need to build confidence in our
energy markets through further reforms to promote competition and efficiency.

It is not the role of government to eliminate conventional market risk. However, it should provide
sound, predictable and stable policy and investment-friendly economic and regulatory frameworks
that offer investors commercially attractive returns. Given the long lives of many energy sector
investments, providing practical certainty about future policy is also important. This is critical for
Australia to attract the capital needed in highly competitive financial markets.

The continued regulation of retail electricity prices in most states and territories is a continuing
barrier to competition, innovation and investment. These and other energy market reform issues
(discussed in Chapter 10: Energy markets: electricity) must be addressed if we are to attract the
investment we need.

3.4.3 Bringing new technologies to market

Meeting Australia’s emissions reduction and other sustainable development goals will require a
massive rollout of clean energy technologies, a number of which are not yet commercially available.

This is an achievable challenge. Commercial opportunity is a powerful incentive, and the right
‘push’ and 'pull’ policy signals and commercial incentives will mobilise the private sector to innovate
and deploy. This has begun to happen through the reforms being implemented through the
Australian Government'’s Clean Energy Future Plan.

Globally, the clean energy effort is underway and, through growing public and private sector
collaboration, is no longer purely a national affair. As an open economy that relies heavily on
adopting and adapting international technology, Australia will contribute to this effort and
benefit from it.

Determining the optimal level of public support in this space requires governments to strike a
balance between technology support measures, other competing policy priorities and costs to
consumers. This is why the Australian Government has developed a clean energy framework based
on addressing market failures and using public funds to obtain maximum leverage from private
sector activity. Support must be flexible and well targeted, and move away from the

boom-bust cycle of resourcing that has characterised past efforts. The establishment of the
Australian Renewable Energy Agency and the Clean Energy Finance Corporation are important
steps in this direction.

The optimal take-up of new technologies is best promoted through a flexible market-based
approach that allows the energy sector to adjust to changes in the capabilities, timing and costs

of different technology options. For that reason, the Australian Government has chosen not to set
specific technology-based deployment targets or construct technology-specific policy frameworks
beyond transitional measures currently in place, as that would risk a potentially inefficient and costly
lock-in should future developments move in a different direction or at a different pace (as they
almost certainly will).

Inevitably, there will be pressure to accelerate the development and deployment of particular
technologies. Proposals for additional Australian Government support will be rigorously assessed
against criteria that draw out the rationale for and benefit of providing such support. That
assessment will also consider how support might affect the efficiency of energy (and carbon)
markets, and the additional costs to energy consumers and taxpayers.

Finally, technological development is a long-term undertaking, and there will be failures along
the way. Failure is part of the innovation process and provides necessary and valuable lessons to
support future development. Building an early understanding of potential is important and will help
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markets and policymakers to plan and make timely adjustments if required. For this reason, better
sharing of knowledge about successes and failures must be an important dividend from public
funding and project support.

3.4.4 Addressing the rising costs of energy

Access to reliable low-cost energy has contributed to our national competitive advantage and high
standard of living. However, after a long period of relatively stable prices, recent sustained increases
in energy costs suggest that Australia’s era of cheap energy is being challenged.

Energy price increases are the result of complex market and regulatory interactions. Underlying
production costs are generally rising along with greater demand competition, particularly in gas
markets. Measures to improve the environmental and social performance of energy developments
are also increasing and have to be factored into the cost of delivery.

Regulated retail electricity prices in all states and territories have increased substantially, by
between 37% and 80% since 2007 (Chester & Morris 2012), driven largely by the sector’s need
to meet increased consumer demand (particularly peak demand) and high reliability standards.
Further average increases of 37% in the larger eastern states are projected over the next two
years (AEMC 2011a), placing additional pressure on households and business competitiveness,
particularly in energy-intensive industries. Meeting our clean energy and emissions reduction
goals will also add marginally to price pressures.

Understanding impacts on households and businesses

Definitive statistics on the impacts of rising prices on household and industry are difficult to identify,
making this a serious gap in our understanding of energy cost impacts.

The 2009-10 Australian Bureau of Statistics household expenditure survey indicated that energy
bills make up about 2.6% of average household expenses (ABS 2011¢). That proportion has
remained relatively constant over the past decade.

However, this almost certainly masks significant differences in energy cost impacts between
income groups. The energy share of expenditure was nearly 55% higher for the lowest income
households, at 4%.

Recent studies and submissions to the Energy White Paper also point to growing evidence that
lower income households are spending as much as 10% of their disposable income on energy.
A growing number of households are also reporting some form of energy-related stress or are
accessing consumer hardship mechanisms (Chester & Morris 2012, IPART 2012a).

Increases in household energy costs are regressive in their impact. Lower income groups are also
likely to be less able to access options to reduce energy use or manage costs. Distributional impacts,
as well as differences in the ability of groups to access energy services, should therefore be a material
consideration for government when it contemplates interventions in the energy market.

To better understand the social and economic implications of energy costs, the Australian
Government has allocated $10 million over three years to gather information on household sector
energy consumption.

For most non-energy-intensive businesses, energy is a relatively small component of overall costs
(typically less than a few per cent). However, for intensive operations, energy costs can make up
10%-30% of overall costs. Increases in businesses’ energy costs, particularly those that cannot be
passed through to the market, can erode profitability and competitiveness.

While large energy users are generally well placed to negotiate energy prices directly with
wholesale suppliers, it is clear that rising energy costs are a growing concern in the mix of
competitive pressures on many industries, particularly the rising impact of multiple regulatory and
policy interventions, which are difficult to manage or hedge.
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Minimising price pressures

The Australian Government is very concerned about the social and economic impacts of rising
energy prices. It believes that governments can collectively do better in ensuring that markets are
delivering competitively priced energy, and in giving consumers more choice in how they manage
their energy use.

While there is no easy fix to these difficult challenges, all Australian governments must work to
preserve our national advantage in competitively priced energy. They should maintain overall
affordability by ensuring that energy markets, energy regulation and market reforms are delivering
efficient and sustained outcomes for consumers. Policies should also stimulate and support markets
to provide better options that help consumers manage their energy demand and costs.

Some have argued that recent price rises demonstrate that moving to more competitive energy
markets has failed to deliver better outcomes for consumers. An examination of the source of cost
drivers does not support that proposition.

Energy market reforms over the past two decades have resulted in much improved and more
efficient energy markets compared to the publicly run and heavily regulated energy markets and
businesses of the past (ERIG 2007). The evidence is clear that effective business competition
drives down cost and promotes efficiency and innovation, which is in the short- and long-term
interests of consumers.

In contrast to the relatively stable prices in the competitive wholesale generation market, electricity
prices have risen in the regulated components of the market. The rises have been driven by a
combination of rising demand and the need to meet specified reliability standards, and to a

lesser extent by various federal and state government interventions aimed at achieving non-market
policy objectives.

There is a need to ensure that these policies and our market regulation are producing the most
efficient outcomes for consumers.

Australian governments recognise the need to prioritise a review of existing federal and state and
territory carbon reduction and energy efficiency measures with a view to rationalising those that are
not complementary to a carbon price, or are ineffective, inefficient or impose duplicative reporting
requirements on business.

COAG has requested a new interjurisdictional taskforce on regulation and competition reform to
do further work and advise it in late 2012 on any additional action needed to deliver a regulatory
framework that promotes a competitive retail electricity market, including appropriate support
for vulnerable customers, and efficient investment. This process will be informed by the Standing
Council on Energy and Resources work program, including proposed responses to various energy
market reviews and reports currently underway or recently completed (see Chapter 10: Energy
markets: electricity).

However, more needs to be done. In particular, it is necessary to address the growth in inefficient
peak demand and to provide a more equitable allocation of costs among consumers, including
through retail price reforms and the development of more effective demand-side measures.
Ensuring that the regulated component of markets is delivering efficient outcomes is also a priority.

These matters are taken up in chapters 8, 9 and 10 of this White Paper.

It is equally important that governments at all levels continue to support the essential energy needs
of the more vulnerable groups in the community.

State and territory governments provide support such as energy rebate programs for low-income
households, and service obligations are in place to ensure that vulnerable and regional consumers
are not materially disadvantaged.
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The Australian Government is also providing assistance under the Clean Energy Future Plan to
support households, jobs, businesses and communities to help them adjust and lower their carbon
pollution and to protect our international competitiveness. The government’s Household Assistance
Package helps to ensure that the impact of a carbon price is manageable for low and middle income
Australian households, especially for people who have less financial room to adjust to change.

However, it is clear that if energy costs continue to increase at rates well above other living costs
there will be more energy-related financial stresses for households. In these circumstances, the
adequacy and effectiveness of consumer hardship and safety net provisions will be tested.

To deal with this issue, we need a better understanding of the true impacts of rising energy

prices on households, particularly on low-income households. There is anecdotal evidence but
little detailed information in this area. The financial pressures faced by these groups may be
compounded by gaps in consumer protections and the inconsistent application of such measures.
The government recognises that this is an important issue and considers that there would be merit
in further work to better understand the distributional impacts of rising energy costs, including
whether current pricing structures add to the problem by imposing inequitable cross-subsidies
between different classes of consumers. The implementation of the National Energy Customer
Framework (NECF) should be a priority for all governments.

Finally, cost concerns should not be used to justify policies that undermine or distort markets and
pricing. Efficient, cost-reflective pricing is vital in achieving a more productive energy system and
one of the keys to unlocking demand-side responses that can reduce future costs.

Past approaches in the energy sector have shown that poorly designed interventions aimed at
short-term price suppression can lead to distorted investment or demand, producing higher costs
for consumers in the longer run.

In this context, all Australian governments should:

e implement further energy market reforms, particularly network, demand-side and retail reforms,
to promote efficiency and competition and drive better outcomes for consumers

e review and remove inefficient or ineffective policies that are non-complementary to the
carbon price

e ensure that energy costs are taken into account in transparent and effective social policy
frameworks (including regional and rural assistance and community service obligations)

e ensure that effective protections are maintained for vulnerable consumers, including through
the implementation of the NECF

e work with business, consumer and welfare groups to improve energy literacy and participation
in the energy market.

3.4.5 Building community engagement and energy awareness
Deeper and broader community engagement on energy issues is required on several levels.

Individuals and enterprises would benefit from a better understanding and awareness of their
energy choices. Decision-making informed by good product information and an understanding of
environmental and/or monetary costs will lead to greater energy efficiency and productivity and
reduce the impact of cost increases. This information may need to be communicated through a
variety of mechanisms to reach all social sectors.

Governments and the energy sector at all levels should improve public consultation and
engagement in decision-making, program design and other aspects of energy policy. This will
deepen Australians’ understanding of energy issues, particularly the drivers of energy costs and the
importance, challenges and impacts of the development of new technologies and resources.
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Without a broad social consensus on our future directions, meeting Australia’s long-term

energy goals will be more difficult and costly. There will also be a risk that concerns about new
technologies will lead the community to close off safe, sensible and environmentally sound options
to meet the clean energy challenge. At the same time, there is also a need for the energy sector to
better engage with and understand community needs and concerns and to work transparently and
proactively to address them.

The Australian Government is committed to working with businesses, state, territory and local
governments and communities to improve transparency and community engagement in the
development of climate change and energy policy and programs. It will also work with energy
market stakeholders to increase their ability to engage on market design and regulation issues,
and will expand the energy information base to promote a better understanding of Australia’s
energy choices.
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Highlights

e Australia’s energy system is meeting the economic and social needs of Australians, and is
expected to do so into the future. However, this will require a focus on challenges such as:

— ensuring a smooth transition to a clean energy economy
— securing timely investment in all aspects of our energy system

— adjusting to the changing dynamics in key international and domestic
energy markets.

e Energy security is best delivered through well-functioning markets supported by
established and diversified supply chains.

— Australia’s energy resource base underpins our energy security, but access to global
energy markets, such as open and well-functioning global oil markets, is also critical.

- Self-sufficiency as an energy policy goal is costly and likely to be misplaced, given
the proven ability of international markets to respond to changing circumstances.

— Australia’s emergency response arrangements also play an important role in ensuring
effective and timely responses to unforeseen events.

e The Australian Government's energy policy framework is designed to improve Australia’s
energy security through:

- continuing supply- and demand-side market reforms to maximise investment and
improve the flexibility and resilience of energy markets

— encouraging diversity of supply and infrastructure reliability for supply chain
resilience

— attracting the necessary capital investment and skilled labour to meet future
energy demand

— promoting long-term investment certainty through carbon pricing.

e Ensuring that we have a resilient policy framework is critical in managing challenges,
particularly in a rapidly changing world. This requires regular monitoring and assessment.

Energy security underpins our economy by allowing markets and consumers to function and plan in
the knowledge that they have access to adequate, reliable and competitively priced energy.

It requires careful balancing of many policy objectives, including maintaining well-functioning
energy markets and an attractive economic and investment environment, implementing integrated
and efficient policies to move to a clean energy economy, and providing frameworks to support
workforce needs, innovation and technological development. It also requires emergency response
and system security frameworks that are able to anticipate as well as respond to critical events.

Energy security is a responsibility shared by all Australian governments—a fact recognised through
the Standing Council on Energy and Resources and other energy-related arrangements under the
Council of Australian Governments framework.
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4.1 Overview

Ensuring Australia’s short-, medium- and long-term energy security is a high priority for the
Australian Government.

The government defines energy security as ‘the adequate, reliable and competitive supply of
energy and energy services to support the nation’s economic and social development, where:

e adequacy is the provision of sufficient energy to support economic and social activity
e reliability is the provision of energy with minimal disruptions to supply

® competitiveness is the provision of energy at an affordable price that does not adversely affect
the competitiveness of the economy and that supports continued investment in the energy
sector (RET 2011a).

These three dimensions are interrelated and can involve trade-offs. For example, if energy supplies
are not adequate, energy prices will need to rise or intervention in the market may be required to
allocate scarce resources.

Energy security should not only be viewed from a supply-side perspective. Improved energy
productivity through demand management and end-use energy efficiency also has an important
role in ensuring that Australia’s energy needs continue to be met.

Given their importance in determining our day-to-day access to energy, the Energy White Paper
considers energy security and associated risk factors largely in terms of market development,
access and supply issues. However, it recognises a range of important non-market factors that can
influence our energy security, including national security developments. The 2008 National Security
Statement identified energy security as an emerging influence on national security decision-making.

4.1.1 Factors determining energy security

Almost every aspect of energy policy contributes to energy security. It is supported by ready access
to energy resources and fuels, infrastructure that transforms and transports energy products, and
markets and policies that provide frameworks for the efficient delivery of energy to consumers.

Australia’s natural resource endowment, open access to international markets and high-performing
economy with the capacity to attract investment in the energy system all contribute to our
energy security.

A range of interacting drivers play a critical role in determining Australia’s short-, medium- and
long-term energy security:

e the ability to bring our energy resources to market efficiently and sustainably

e domestic and global geopolitical and economic conditions that influence energy supply and
demand, as well as key inputs for system development such as investment capital

e the efficiency, robustness and resilience of our energy infrastructure, markets, and market
participants

e the degree of integration with international energy markets and supply chains
e changes in domestic and global energy prices.

Other important factors include the broader policy and economic framework (such as sound
macro-economic and regulatory settings), the supply of skilled labour, and the interconnected
nature of our principal domestic electricity and natural gas markets.

Energy market reforms over the past decade and a half, coupled with improved regulation and the
development of stronger and more nationally based market institutions, have improved our energy
security, economic productivity and market efficiency (ERIG 2007). Energy outcomes are increasingly
a product of well-regulated market forces rather than government direction, allowing Australia to
benefit from the greater efficiencies and flexibilities that markets can provide.
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A range of non-market factors also have the ability to cause signficant short-term disruption to
energy production and distribution, and thereby affect Australia’s energy security. These factors
include damage to physical infrastructure, critical dependencies and control systems as a result
of threats and hazards ranging from terrorism and cyberattacks through to natural disasters and
industrial incidents. These threats have the ability to disrupt the operation of the commercial
market, which Australia relies on to maintain our energy security.

Non-market threats to energy security are largely addressed through a range of government
policies and frameworks, including the National Energy Security Assessment (NESA) and associated
processes, as well as the Australian Government's Critical Infrastructure Resilience Strategy, which
considers all hazards that have the potential to disrupt the continuity of essential service delivery,
including services delivered by energy infrastructure. The NESA, in particular, has informed the
White Paper on the role of energy security in the broader national security context.

While the main focus of the Energy White Paper is on the market factors outlined above, it is
important to acknowledge the potential linkages and flow-on impacts between non-market and
market factors determining energy security.

4.1.2 Energy security trends

The 2011 NESA assessed Australia’s short-, medium- and long-term energy security for the liquid
fuels, natural gas and electricity markets for the period to 2035 (RET 2011a).

The report found that Australia’s energy security situation is meeting our economic and social
needs, albeit with some emerging market and policy uncertainties that could have implications
for maintaining our current level of energy security. The detailed NESA findings have been
incorporated into much of the discussion throughout this White Paper. Summary findings for each
of the three markets are outlined in this section.

Liquid fuels

Liquid fuel energy security is assessed as high, trending to moderate’ in the long term, as
Australia has continued access to adequate and reliable supplies of liquid fuels at prices that
are manageable within the broader economy. The long-term moderate assessment recognises
that our rising imports of petroleum products will lead to greater reliance on international
supply chains and a consequent need for investment in import and storage infrastructure.

The assessment also recognises a likely trend of high crude oil prices driven by increasing
global demand and greater reliance on more expensive sources of supply, the significant global
investment challenge in meeting rising demand, and continued risks of geopolitical uncertainty
in key oil-producing countries.

The NESA also found that diversifying fuel types and sources is increasingly important in improving
Australia’s liquid fuel security. However, because of the small contribution made by alternatives such
as biofuels (around 5% of the current market), and the technical and commercial challenges they
face over the assessment period (see Chapter 7: Energy markets: liquid fuels), they were seen as
likely to remain as niche products. Moves to mandate the take-up of alternative fuels may reduce
energy security where there is lack of adequate supply sources.

The decline in Australia’s domestic refining capacity (following announcements of the Clyde and
Kurnell refinery closures) is not considered to impair Australia’s liquid fuel security. The closures will
occur over 18 months, and will be complemented by an expansion of import terminal capacity to
ensure that market supply is maintained. Substituting imports of crude oil for imports of refined fuel
at this scale does not pose any additional risk to market security.

1 'High energy security’ is defined as meeting Australia’s economic and social needs. ‘Moderate energy security’ means
that needs are being met but that there could be a number of emerging issues that will need to be addressed to
maintain that level of security. ‘Low energy security’ means that needs are not being, or might not be, met.
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Gas

Overall gas energy security will remain moderate over the 2011-35 period, reflecting a rapidly
developing market with distinct regional differences and challenges. This assessment recognises
the mixed influences on gas security of the development of the coal-seam gas and LNG export
industries on Australia’s east coast, which are due to begin in 2014-15. While the entry of these
fuels to the market has increased Australia’s gas reserve levels, it has the potential to introduce
competitive tension between the domestic and LNG export markets, which could lead to higher
domestic gas prices (discussed further in Chapter 9: Energy markets: gas).

The gas supply—-demand balance in Western Australia is changing. While recent increases in
demand have placed upward pressure on prices, the market is responding with increased supply
in the short to medium term. However, there is a risk that some downstream projects may find it
difficult to source gas at prices that maintain their viability.

Electricity

Electricity energy security is rated as moderate over the period to 2035. While some factors (such
as drought?) have eased since 2009, the sector faces significant challenges—most notably reliability,
price pressures, the implementation of climate change and renewable energy policies, and the
need to provide market certainty about future climate and clean energy policy. Some investment in
new and ageing infrastructure is also needed. However, further market reforms and the assistance
and energy security mechanisms announced in the Clean Energy Future Plan should allow the
market to respond to these challenges.

Market shock scenarios

The NESA also modelled a limited set of hypothetical physical infrastructure supply chain ‘shocks’
in the liquid fuel, natural gas and electricity sectors to test the resilience of the energy system
(RET 2011a). The modelling highlighted the continuing importance of resilient infrastructure and
the diversification of supply arrangements and transmission infrastructure to avoid or respond to
economically damaging supply disruptions. The report also included a cybersecurity case study to
explore the emerging risks to energy security from this evolving threat.

The Liquid Fuels Vulnerability Assessment 2011 (ACIL Tasman 2011) found that collective action
by the International Energy Agency (IEA) effectively muted the impacts of the 2005 Hurricane
Katrina supply disruption. While the assessment found that prices would rise in the event of
supply disruptions, the market would respond and readjust supply lines to replace supplies lost.
Additionally, IEA collective actions were found to reduce the size and duration of the impacts.

2 See Chapter 12: Sustainability, workforce and Indigenous opportunities for a discussion of electricity generation in
relation to water resources.
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4.2

Energy security policy framework

Policy objective

Consistent with the core objective of the Australian Government's energy policy, Australia’s
energy security framework aims to ensure an adequate, reliable and competitively priced
supply of energy and energy services to support our ongoing economic and social needs.

Principles

The framework is guided by the following principles:

Australia’s energy security policies should be implemented where they are rigorously
assessed as delivering net positive benefits to the economy and consumers.

Energy security does not equate to energy independence or self-sufficiency in any
particular energy source.

Energy security is generally enhanced through a diverse set of fuel options and multiple
points of supply.

Efficient, transparent and open domestic, regional and global markets that create clear
incentives for timely investment and efficient operation and end use are the best means
for ensuring energy security at least cost.

Government intervention to manage disruptions should be as a last resort. Decisions

to intervene should be based on an agreed, transparent and objective emergency
management framework that ensures cooperation between industry and government to
minimise market distortion.

In the event of a disruption, energy market participants should be able to make
independent decisions in response to price signals and existing or revised contractual
arrangements. Those decisions are likely to provide the most effective, flexible and
timely responses to minimise the impact of disruptions at least cost.

Australia should continue to promote energy supply chains and market efficiencies
(including demand-side management and end-use energy efficiency), reduce barriers
and improve regulatory transparency and consistency across jurisdictions.

Australia’s energy security policies should take into account our national security needs
and objectives, including building critical infrastructure resilience.

Framework elements

The key elements of the government's energy security policy are:

maintaining and supporting well-functioning and efficient energy markets
maintaining responsive and effective energy emergency response arrangements

building critical energy infrastructure resilience.

These elements are described in this section. Details on key issues such energy resource
development, energy markets and energy productivity (demand-side reforms and end-use
energy efficiency) are in subsequent chapters.
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4.2.1 Maintaining and supporting well-functioning energy markets

Well-functioning and competitive markets supported by effective policy and regulation underpin
our ongoing energy security through their intrinsic ability to:

e anticipate and respond to changing energy demand and supply needs

e deliver timely investment in the energy system, from upstream energy resource development
to customer supply

®  access a diversity of supply chains

e respond flexibly to energy shocks through energy substitution, diversion of energy supplies,
and demand reduction responses

e allow free-forming competitive prices, which are an efficient balancing mechanism and a
stimulus for the development of additional supply and supporting infrastructure.

Markets also play an important role in managing supply disruptions before and after government-
managed emergency management and interventions, as well as during them. This role was
demonstrated in 2011 by the way global energy markets adjusted to supply disruptions following
the Libyan oil disruption and the shutdown of nuclear plants in Japan in the wake of the
Fukushima tragedy.

In the case of Libya, 1.2 million barrels per day of oil was lost from global supply. The market
responded by increasing production from other sources, particularly Saudi Arabia and other
countries in the Organization of the Petroleum Exporting Countries (OPEC). This effectively
replaced the loss of Libyan oil supplies and allowed markets to continue to meet global demand.
This market response was supported by the IEA Libya Collective Action, in which IEA member
countries released oil stocks to add short-term liquidity to the market, and cushioned the economic
impact of surges in oil prices. Australian fuel prices reflected movements in the global market, and
we did not suffer any disruption to our liquid fuel supply.

Japan managed the consequences of the shutdown of its nuclear power plants by moderating
demand with rationing and switching to gas supplied through the global LNG market. These
supplies were in large part made available by a substitution of LNG stocks normally sold into
European markets, supported in turn by an increase in coal exports from the United States.
Responses to both of these large-scale disruptions were enabled by the market’s ability to increase
production, access to a diversity of supply options, fuel-switching, and responsive, well-connected
supply chains across key markets (BP 2012c).

In Australia, the market was able to contribute significantly to the response to the Varanus Island
incident in 2008 where, in conjunction with emergency management measures in Western Australia,
it established an emergency gas bulletin board, undertook fuel-switching where possible and
returned mothballed coal-fired generation to service. This was also supported by voluntary (and
involuntary) reductions in energy use by consumers.

Australia’s abundance of energy resources allows us to meet our electricity and gas needs. However,
we are a growing net importer of petroleum products due to declining crude oil production.

Our lack of oil self-sufficiency and the prospect of further refinery rationalisation does not in itself
compromise or reduce our energy security (see Box 4.1). Our liquid fuel security is expected to
remain high because of our access to reliable, mature and highly diversified international liquid
fuel supply chains.

Diversity of supply prevents over-reliance on any single supply source and helps mitigate risks from
potential supply disruptions. Australian governments at all levels will not allow energy security to be
compromised and will intervene to maintain supply if necessary. However, government intervention
should always be a last resort, since it can have negative short- and long-term consequences,
including by increasing consumer costs.
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Box 4.1: Should Australia pursue self-sufficiency as a goal of energy policy?

The findings of the Australian Government’s 2011 National Energy Security Assessment
show that energy security does not depend on energy independence or the ability to be
self-sufficient. Instead, the growing interconnectedness of the global energy trade provides
Australia with flexibility and energy security benefits, as we are both a buyer and seller

of liquid fuel and other energy commodities in global markets. The international trade in
energy resources is like the trade in other commodities: the benefits unambiguously increase
national development options and boost national and global wealth.

While disruptions in international markets can increase short-term energy costs, history has
shown that they are generally managed with minimal or no supply disruption. Since the
mid-1990s, most of the crude oil and refined petroleum product consumed in Australia has
been imported. We share this reliance with most other OECD countries that lack extensive
indigenous oil resources.

Pursuing self-sufficiency in energy resources such as liquid fuels would impose higher
costs on Australian consumers without necessarily providing a material economic benefit.
Maintaining diversity of supply (with alternative source countries, import points, and
commercially viable fuels and technologies) is prudent, but does not justify the pursuit of
self-sufficiency as a goal in itself.

For a major energy trading nation like Australia, pursuing a goal of national energy
self-sufficiency would make little sense.

4.2.2 Maintaining responsive and effective energy emergency
response arrangements

Energy market reliability depends on robust critical energy infrastructure (physical energy facilities,
energy supply chains, information technologies and communication networks).

The emergency management arrangements for Australia’s energy market systems have been
developed to improve responses to significant supply disruptions, including those caused by
extreme weather. While the arrangements identify supply options, facilitate communication and
ensure effective responses in the event of a major disruption, they largely rely on the market

to resolve supply emergencies. Government intervention is reserved as a last resort to protect
consumers or to preserve system security.

Energy emergency responses are also reflected in broader national emergency management
arrangements through the Department of Resources, Energy and Tourism'’s involvement in the
Australian Government Crisis Management Framework. This includes engagement with the
Australian Government Crisis Committee, or through the National Crisis Committee, when a
whole-of-government response is necessary and when the states and territories have requested
national support.

Liquid fuels

Where an event or circumstances in liquid fuel supply are beyond the capacity of the market to
manage, the state and territory governments have constitutional responsibility for planning and
coordinating emergency responses within their jurisdictions. Those regulatory powers are primarily
focused on supply allocation and demand restraint and the priority needs of essential users.

As a member of the IEA, Australia is a signatory to the 1974 Agreement on an International
Energy Program, which contains a commitment by participating countries to ‘establish a common
emergency self-sufficiency in oil supplies’. To that end, participating countries are obligated
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to meet an ‘emergency reserve commitment’, which requires each country to hold oil stocks
equivalent to no fewer than 90 days of the previous year's average daily net imports.

The agreement also includes coordinated emergency response measures that allow IEA members
to act collectively in the event of a major international oil disruption. The response measures
include drawdowns of oil stocks, demand-restraint measures, fuel-switching from oil to alternative
energy sources, 'surge’ oil production and the sharing of available supplies.

Australia does not hold government-controlled or regulated industry stocks for drawdown in

an emergency, and our capacity for short-term surge production and fuel-switching is limited.
Therefore, we rely on commercial stockholding practices of industry and market flexibility to
maintain supply during short-term global and domestic supply disruptions. To manage deeper
disruptions without activating the Liquid Fuel Emergency Act 1984 (which provides wide-ranging
rationing powers to the Commonwealth Minister for Resources and Energy—see below), we

can only participate in an IEA-coordinated emergency response, or collective action, through a
combination of market and industry mechanisms and voluntary demand restraint.

In the event of a fuel shortage with national implications or the need for Australia to meet its
commitments to the IEA under treaty obligations, the Australian Government can activate the
Liquid Fuel Emergency Act, which then provides the Minister for Resources and Energy with
wide-ranging powers to control the drawdown, transfer and sale of industry stocks of crude oil and
liquid fuels, to control the range of products produced by Australian refineries and to direct bulk
and retail sales of fuel across Australia.

Gas

The National Gas Emergency Response Advisory Committee is a committee of officials that reports
to the Standing Council on Energy and Resources and provides a communication channel to
resolve gas supply disruptions.

Recent developments in the Australian gas markets, such as investments in pipelines to major
demand centres, the National Gas Market Bulletin Board, the publication of the Gas Statement of
Opportunities by the Australian Energy Market Operator, the gas short-term trading markets and
the contingency gas arrangements, have made market arrangements more resilient.

Electricity

The Australian Energy Market Operator is responsible for ensuring a coordinated and timely
response to power system incidents, and for fulfilling its obligations under the National Electricity
Market rules and policy framework to return the power system to a secure operating state.

The Australian Energy Market Operator also provides leadership and decision-making during a
power system emergency to ensure cooperation between industry participants and coordination
with jurisdictional authorities. National Electricity Market jurisdictions can also intervene by using
energy emergency powers in response to power system emergencies.

As the Northern Territory and Western Australia are separate networks, those jurisdictions maintain
separate electricity emergency response arrangements under their market operators.

As part of the Clean Energy Future Plan, the Australian Government has established the Energy
Security Council to provide additional assurance and advice to the government in the event
that systemic risks to energy security emerge from financial impairment arising from any source,
including from the introduction of carbon pricing.

The Energy Security Council's role and responsibilities reflect the intention of the Clean Energy
Future Plan, which is to transform Australia’s energy sector from high-emissions intensity electricity
generation to cleaner forms of generation. The ongoing need for the council will be assessed in a
review to be completed no later than 1 July 2014,
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4.2.3 Building critical energy infrastructure resilience

Resilient systems can adapt to and manage change by reducing risk and responding to and
recovering from any type of hazard, from natural disasters to terrorist or cybersecurity attacks.
Resilience is a shared responsibility of individuals, households, businesses and communities,
as well as of governments. The managers of such systems learn from adverse incidents to build
capacity. An important part of national security and a more resilient Australia is more resilient
critical infrastructure (Australian Government 2011a).

The responsibility for building resilient infrastructure is shared between owners and operators
and the Australian, state and territory governments. Collaboration is supported through the
Trusted Information Sharing Network for Critical Infrastructure Resilience, managed by the
Attorney-General's Department and supported by relevant Australian Government line agencies.

The network allows infrastructure owners and operators to share information on protection,
resilience and cross-sectoral dependencies. It comprises seven groups for different business sectors
and is overseen by the Critical Infrastructure Advisory Council.

The Energy Sector Group, which is part of the network, shares information on hazards and
vulnerabilities and identifies mitigation strategies. It also shares information with other sector
groups, such as the banking and finance and communications sectors, on the interdependencies
between those sectors and the energy sector.

Climate change adaptation is another way the energy sector is enhancing infrastructure
resilience. Since 2009, the COAG Ministerial Council on Energy (now the Standing Council on
Energy and Resources), the Australian Energy Market Commission, the Australian Energy Market
Operator and the Australian Energy Regulator have considered climate change adaptation in
their work programs.

More frequent or severe extreme weather and the incremental pressures of climate change, such as
peak demand and water availability, have the potential to increase risks to energy security. However,
investment in infrastructure and planning can ameliorate risks in the longer term. Ultimately this is a
responsibility of infrastructure owners, rather than governments.

4.3  Policy challenges and priorities

Australia’s overall energy security is expected to remain adequate and reliable, but will increasingly
be shaped by the strength of future investment, the cost of energy and our ongoing response to
climate change. All of these factors will be materially influenced by global trends (RET 2011a).

A number of emerging issues highlighted in the 2011 NESA could have implications for maintaining
our energy security in the medium to long term. They include the need to attract steady investment
to maintain system security and reliability, ensuring a smooth transition to a clean economy, the
development and integration of new technologies, and continued energy price pressures. These
issues are addressed in following chapters on energy resources, energy markets and clean energy.

Four issues warrant further consideration as overarching energy security policy challenges, given
the expected trends over the next decade:

® managing risk and uncertainty
e adjusting to changing market dynamics
® managing our international liquid fuel stockholding obligation

e providing a resilient energy security response.
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4.3.1 Managing risk and uncertainty

Accelerated and continual change will remain a dominant theme in global and Australian energy
markets in the coming decades. Some changes will emerge slowly, while some may occur abruptly
and pose risks to energy security.

Markets and businesses are generally well equipped to deal effectively with market and price
risks. However, well-targeted policy can assist in sharing, managing or reducing a number of
non-market risks.

Uncertainty, particularly policy uncertainty, is considerably more difficult to manage. While
sometimes not apparent, left unaddressed it can impose additional costs through suboptimal
investment decisions or ‘wait and see’ risk-aversion in the market (IRG 2011:72).

Key strategic considerations for the Australian energy sector in coming decades include:
e the nature and timeframe of the international response to climate change

e unforeseen geopolitical or economic developments that reshape or disrupt international
energy or capital markets

® unanticipated increases in production costs.

The nature and timeframe of global and national responses to climate change are key strategic
issues for Australia’s energy future. The energy choices of our trading partners, along with carbon
prices, abatement strategies, and the speed and direction of technological development, will affect
the development of our energy sector and broader economy.

There is broad consensus among nations to collectively reduce greenhouse gas emissions
(UNFCCC 2010). Ninety countries, representing over 80% of global emissions and 90% of the
global economy, have pledged to limit their emissions. However, there remains uncertainty about
how deep those cuts will be. Australia’s Clean Energy Future legislation and plan, including the
carbon pricing mechanism, effectively translate much of this international policy uncertainty into
manageable risk for business. They are deliberately constructed so that changes in international
settings or scientific understanding can be relatively easily aligned with Australian conditions, with
less risk of sharp adjustment costs.

A confluence of higher than expected carbon prices, higher fuel prices and poor technological
progress could increase costs, although this is considered less likely because energy and
carbon markets can have in-built adjustment and cost-capping features that work to mitigate
extreme outcomes.

As seen in recent Australian energy trends, high energy costs or poor economic conditions will
work through the market to moderate demand and induce supply-side innovation and substitution
responses. Australia’s carbon pricing, energy security and target-setting arrangements also allow
the government to calibrate settings to ensure that the economic cost of action remains tolerable.
However, governments should adopt a cautious and well-considered approach in any response to
price movements, which are critical signals that drive market and consumer responses and underpin
efficient investment.

Australia’s energy security policy framework also positions us well to respond to geopolitical
or other events that may disrupt energy markets or supply chains. The government also has
well-tested response frameworks for managing economic and financial crises.

While one approach to managing risk is to ‘design for the worst’, experience in energy markets
over the past 50 years suggests that this would be very costly and largely unnecessary.

Most energy security events, if they emerge at all, are likely to develop over time. Rather than
implementing prescriptive and potentially costly policies in an attempt to eliminate risk, a more
effective and less costly approach is to ensure predictable, resilient policy frameworks, efficient
markets and robust institutional arrangements that allow us to look ahead and to respond quickly
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if we need to. Apart from the highly exceptional circumstances that could arise from major
unforeseen national, regional or global security events, the Australian Government believes that the
practical set of energy security developments considered possible in the foreseeable future can be
managed effectively using existing energy security mechanisms and market responses.

That said, Australia’s energy security policies are continuously informed by and interface with
Australia’s broader national security framework, including any relevant needs or emerging risks
and threats. For example, critical infrastructure resilience is an element of energy security that
complements the interests of national security.

From the strategic defence perspective, the Australian Government is committed to ensuring that
Australia’s energy security is not compromised. The Australian Defence Force Posture Review,
released in May 2012, addresses a range of current and emerging global, regional and national
strategic and security factors (Australian Government 2012a). This includes energy and other
security issues associated with expanding offshore resource developments in Australia’s north-west
and northern approaches.

4.3.2 Adjusting to new market dynamics

Carbon pricing, growing export opportunities, new technologies and evolving consumer
preferences are changing the dynamics of Australia’s energy markets. While our refining sector is
undergoing structural change consistent with global trends in the industry, our liquid fuel market is
comparatively stable. This is largely because this market was internationalised through price parity
and supply in earlier decades.

However, this is not the case in our coal and gas markets, in which domestic prices are expected
to become more closely linked with international prices as our LNG and coal exports increase
competition in domestic markets and as international carbon markets expand.

New dynamics in Australia’s gas and electricity markets have yet to mature, and the impacts of
changes are not yet fully understood. Market competition is expected to intensify, and large users
will look for more sophisticated and flexible ways to manage supply and price risk. As markets
adjust, there are likely to be transitional pressures and conservative strategies are likely to guide
market behaviour.

These pressures may push gas prices, and to some extent coal prices, towards international or
netback levels® over the course of the decade, with a consequent impact on the competitiveness of
large energy users as well as higher prices for other consumers. This has led to some suggestions
that more commercially attractive export opportunities, particularly new LNG developments, may
be compromising Australia’s energy security, particularly our low-cost energy base, and are not
necessarily in the nation’s long-term interests.

The government strongly supports the efficient development of new supply, infrastructure and
downstream industries in Australia, and believes that markets and competitively formed prices
are a natural and necessary balancing mechanism providing the critical incentive to guide
efficient development.

Export development will continue to play a critical role in Australia’s energy future and bring
substantial economic benefits to the nation, and particularly to the regions where developments
are located. Many new energy resource developments are unlikely to have occurred without
export prices and volumes to justify their massive capital infrastructure requirements, or would
have been delayed until domestic prices rose well above historical levels. In particular, many of
the LNG projects currently underway will provide a critical long-term backbone for the continued
development of Australia’s domestic gas markets and our energy security.

3 The LNG netback price is based on the delivered price of the gas, less the costs of marketing, liquefaction and
transport (BREE 2012i).
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While there will need to be a period of readjustment and learning by market participants, financiers,
regulators and policymakers, there is no clear evidence at this point to suggest that our energy
markets cannot deliver as needed.

Transitional pressures and market development issues in the liquid fuel, gas and electricity markets
are discussed in more detail in chapters 8, 9 and 10, respectively.

4.3.3 Managing our IEA 90-day stockholding obligation

Australia’s ongoing liquid fuel security is not considered to be at risk, given our access to
international supply chains, however our membership of the IEA and 90 day oil stockholding
obligation needs to be managed.

Although our five-year average stock levels have not fallen, continually increasing net imports

of liquid fuels have led to an increased stockholding obligation, which Australia’s commercial
stockholdings no longer meet. The projected long-term decline in Australian domestic oil
production, combined with growing liquid fuel demand, suggests that Australia’s IEA stockholding
gap will continue to increase in the absence of action. The 2011 NESA did not find any evidence
that breaches of Australia’s IEA stockholding obligation were an indication of a decline in domestic
energy security.

The IEA collective emergency response arrangements help provide added insurance against the
effects of a temporary large-scale global supply disruption and are an important part of global
energy security.

The Australian Government is currently considering possible options to respond to the issue of
Australia’s non-compliance with the IEA 90-day stockholding obligation.

4.3.4 Providing a resilient energy security response

Many of the challenges in our energy future will be managed through well-designed policy and
regulation, along with targeted support from governments to help mobilise the private sector
and markets. However, the likely prospect of further significant changes in national and global
energy systems, as well as evolving relationships between the energy sector and other sectors
mean that our frameworks and systems need to be constantly monitored and tested in line with
those developments.

In that sense, this Energy White Paper plays a key role in testing whether our policy frameworks and
markets are resilient to emerging challenges and risks.

The government will also institutionalise the biennial release of the NESA, with the next assessment
to be delivered in 2014. The NESA framework will be reviewed with the aim of providing a

more systematic assessment of energy security risks, and the associated resilience measures for
managing those risks. As part of the NESA review, consideration will be given to whether the use of
quantitative indicators can better inform the assessment.

There would be benefit in a deeper assessment of the overall energy risk management framework,
to better map critical relationships and test information and decision-making mechanisms in

a more systematic and integrated way. Therefore, the government will undertake a national

energy risk preparedness audit across the energy sector as part of the NESA process to test the
appropriateness and effectiveness of response mechanisms for managing critical risks to the sector.

In addition to these assessments, the government will continue to implement policies and measures
to improve the resilience of Australia’s energy system by:

® promoting the timely, efficient and sustainable development of Australia’s energy resources

e encouraging diversity of supply, infrastructure reliability and supply chain resilience
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e undertaking further reforms to ensure robust energy markets that provide reliable and efficient
supply-side and demand-side outcomes

e providing climate policy certainty through the Clean Energy Future Plan, particularly the carbon
pricing mechanism

e ensuring that energy and related resource policies are appropriately and efficiently integrated
with climate change and other key environmental policy frameworks, such as those covering
biodiversity, water, pollution and marine protection

* supporting the development of new energy generation and end-use technologies, diversifying
the energy system and reducing critical dependencies

e undertaking the four-yearly strategic reviews of energy policy (as discussed in Chapter 1:
A framework for national energy policy)

Acknowledging the relationship between Australia and the global energy market, the government
will also continue to work to:

e provide a stable, attractive and open economy that facilitates international trade and investment

e undertake effective international engagement and collaboration with key trading partners and
international energy organisations

e promote well-functioning international energy markets.

The focus should remain on developing mutually reinforcing policy frameworks that deliver our
energy security objectives, enhancing markets while maintaining Australia’s economic prosperity,
and meeting our social, environmental and climate goals.

Stable policy is central to the delivery of the framework and our energy security objectives. Without
this fundamental underpinning, it will be difficult or more costly to attract investment to meet our
energy needs.

4.4  Measuring policy success

Policy success in this area over the next decade will maintain or improve our liquid fuel, gas and
electricity security. It will include:

e well-functioning energy markets with resilient and diverse international and national energy
supply chains

e the effective mitigation of transitional or other market risks and the management of supply
challenges, so that market intervention is used as a last resort to minimise serious disruptions of
energy services to consumers

e timely and effective responses to unforeseen disruptions or critical events

e the maintenance of an investment pipeline into Australia’s energy systems that is able to meet
our projected energy needs

e animproved understanding of critical interdependencies in domestic and international

energy markets.
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Energy security policy actions

In addition to actions already underway through its energy security and energy policy
frameworks, the Australian Government will pursue improved energy security by:

undertaking a rigorous assessment of the costs and benefits associated with options to
address Australia’s 90-day oil stockholding compliance

regularly monitoring and assessing Australia’s energy security situation, including by
undertaking the National Energy Security Assessment (NESA) on a two-yearly basis,
starting from 2014

—  This will include reviewing the NESA framework to provide a more quantitative
assessment of energy security risks.

— It will also include the development of a risk preparedness audit of Australia’s energy
sector in collaboration with states and territories, industry and market bodies to
identify risks, map existing response mechanisms and identify whether there are any
critical gaps.
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Highlights

e Australia has abundant world-class renewable energy resources and many decades worth
of coal, gas and uranium, with good potential for more discoveries. Our oil reserves are
more limited but could be supplemented through new discoveries and technological
advances.

e With around $290 billion of energy resource projects in planning or under development,
we are well placed to supply our domestic energy needs and service global energy
markets over the coming decade. These projects will make an enormous contribution to
our economy, in particular through jobs and regional development.

e However, high energy commodity prices have stimulated intense competition for
investment and new supply from other producers, so there is no room for complacency.
As a relatively high-cost producer, we must continue to improve our competitiveness
to attract further investment and lock in a long-term pipeline of new exploration and
development projects.

e The private sector will develop the vast bulk of our energy resources and is well
equipped to overcome many of the technical challenges associated with those
developments. Government has an important role in ensuring that there are clear and
supportive policy and regulatory frameworks to guide efficient development. The key
policy challenges in this area include:

— promoting competitiveness by streamlining and improving regulation

- improving prospectivity by building our energy resources knowledge base, and
continuing to provide high-quality geoscientific information

— managing co-development pressures and ensuring that developments are
economically, socially and environmentally sustainable, and support the
transformation to a clean energy economy

— improving our capacity to support development by ensuring that infrastructure
keeps pace with energy and export needs and that there is a skilled and available
workforce.

— promoting opportunities for local businesses and Indigenous communities.

Continued economic and social expansion in the rapidly industrialising economies of Asia is fuelling
growing demand for Australian energy resources. We are now a leading supplier to markets such as
China, Japan and Korea, and into emerging markets such as India.

There is an impressive pipeline of energy resource investments, but around a third of that
investment has yet to be finally decided. In an increasingly competitive environment, our focus must
be on ensuring that committed projects go ahead and on facilitating new projects from early stages
through to delivery.

Australian society increasingly demands that economic development, particularly the exploitation
of our natural resources, is undertaken sustainably and with social, environmental and economic
considerations equally in mind. This is a shared responsibility: government, business and the
community all need to make important contributions to find lasting solutions.
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5.1 Overview

Australia’s energy resources sector has undergone a massive expansion since the last Energy
White Paper in 2004. For most Australians, the physical manifestations of this growth are out of
sight in regional and remote locations and, for many, out of mind. However, the economic benefits
flow to us all.

Earnings from Australia’s energy resource exports reached a record of around $70 billion in 2010-11,
accounting for about one-third of our total exports in that year. This growth will continue: export
earnings are forecast to be $82 billion in 2012-13 (BREE 2012b) and to grow at an average of around
4% per year out to 2034-35 (BREE 2011¢).

While the continued expansion of the energy resources sector has added to pressures in some
parts of the economy, it has also created valuable business and job opportunities in many
supporting activities and in many of Australia’s regional areas. The contribution of the sector to the
economy is broader and deeper than is commonly appreciated. For example, in 2010-11 the black
coal industry employed more than 48 000 people across Australia, and thousands were employed
in supporting industries. The oil and gas extraction sector employed 13 000 (BREE 2012b), and that
number is expected to increase sharply over coming years as several liquefied natural gas (LNG)
projects enter the peak construction phase.
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In financial terms, the energy resources sector also contributes significantly to the Australian
economy. In 2011, the oil and gas sector contributed a total of $23.7 billion. Similarly, in 2011 the
coal industry contributed $21.8 billion in direct value added (ABS 2012a). This stimulated a large
indirect contribution to the economy through the industries supporting resource developments,
such as the engineering, maintenance and construction, financial services, contract mining, mining
services and transport and storage sectors.

It is undeniable that Australia is much better placed as an economy because of the continued
development of our energy resources (Stevens 2011). The challenge is to sustain this economic
success while also managing the resulting economic, social and environmental pressures so that its
full benefits can be realised across Australia through coming decades.

5.1.1 A pipeline of investment

Energy resource development companies have announced a stream of Australian projects worth
more than $290 billion. Of this, advanced energy projects account for $197 billion (BREE 2012e).
Advanced energy and mineral resource projects are illustrated in Figure 5.1.

This investment is dominated by gas developments. Seven LNG projects under construction, valued
at over $164 billion, will more than triple Australia’s LNG export capacity from around 24 million
tonnes to over 80 million tonnes per year (BREE 2012e), putting Australia on track to be the world’s
second-largest exporter of LNG in 2015 and potentially the largest exporter by 2021.

There has also been a suite of new investments in coal to expand existing operations and launch
new developments. Increasing demand has meant that an entirely new coal precinct has opened up
in Queensland’s Galilee Basin.

In the past 10 years, around $30 billion has been invested to develop and improve port, rail and
other export infrastructure to service our energy and mineral resource industries (BREE 2012f). This
investment must continue to ensure that our export infrastructure keeps pace with the growing
demand for our resources.
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Figure 5.1: Advanced mineral and energy projects in Australia, April 2012
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5.1.2 Our energy resource potential

Australia possesses abundant world-class energy resources. High-quality non-renewable energy
resources are widely distributed across the country. With the exception of oil, they are projected to
last well into this century at current rates of extraction.

Our renewable energy resources, many of which have yet to realise their full potential, and
emerging unconventional energy resources and technologies also create almost limitless
opportunity to diversify our energy mix and support the transition to a clean energy economy
(see Chapter 6: Clean energy for details on how Australian Government policy is supporting the
development of these important resources).

Unlocking this potential is challenging. There are resource-specific technical and economic barriers
(for example, the challenge of deepwater drilling for oil and gas and constructing closed water
transfer loop systems in deep hot rock formations), as well as environmental and social challenges.

The protection and management of Australia’s important environmental assets is fundamental
to the sustainable development of our onshore and offshore energy resources sector.
Demonstrating that energy projects can operate safely and responsibly, particularly in
environmentally sensitive areas and in harmony with other land and resource users, is essential
for future resource development.

Coal

Coal is, and will remain, an integral part of Australia’s economy through its contribution to regional
economic and social development, the revenue it provides and its important role in underpinning
our ongoing energy security.

A well-advanced pipeline of coal mining projects is under development, including $17 billion of
investment already committed and around $40 billion under consideration. Another $10 billion
has been committed for coal infrastructure such as rail and ports, with a further $38 billion under
consideration (BREE 2012e).
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Exports of thermal and metallurgical coal are expected to grow strongly to between 527 million
tonnes and 689 million tonnes a year by the middle of the next decade (BREE 2012f). The domestic
outlook for coal is also positive. Black thermal coal production is likely to remain strong through to
2035. Australia’s brown coal industry, which has historically been tied to brown-coal-fired generation
in the Latrobe Valley, rather than to export sales, faces potential decline over the longer term unless
cost-effective emissions reduction technologies can be commercialised or alternative uses for the
resource can be found (see Box 5.1).

Coal producers face continuing challenges, including co-development pressures, infrastructure
bottlenecks and the need to adjust to carbon pricing. Recognising these pressures, the Australian
Government has established transitional assistance arrangements under the carbon price package
for ‘gassy’ coal mines, as well as for the highest-emitting power generators.

Box 5.1: The future of lignite

Victoria's Latrobe Valley contains over 20% of the world's economically demonstrated
reserves of lignite (brown coal). Lignite is a competitive source of energy for electricity
generation and provides more than 90% of Victoria's supply.

While Victoria’s lignite has very low levels of contaminants it has high moisture content
(around 60%-70% by weight). This means that a significant amount of the energy is
expended in evaporating the water in the coal during combustion. As a result, greenhouse
gas emissions from brown coal are higher than those from black coal and other fossil fuels,
such as natural gas.

The major challenge in exploiting these resources is in developing commercially viable
technologies that can use lignite more efficiently, particularly by producing substantially
lower net CO, lifecycle emissions.

The Australian and Victorian governments announced the Advanced Lignite Demonstration
Program on 3 August 2012 under which each party will contribute up to $45 million to fund
upgrading processes for raw lignite that link to fully integrated lignite projects offering
prospective end-use products and processes for many possible applications.

Technologies eligible for funding under the program must encompass coal upgrading and
will include, but not be limited to, drying, dewatering, liquefaction, char production and
separation. The program may also include funding for pre-commercial coal conversion
technologies, such as combustion and gasification, where they are directly related to the
pre-commercial coal upgrading technology.

The aim is to maximise the economic, environmental, technological and social benefits
from the economic use of the Latrobe Valley's extensive lignite reserves while ameliorating
environmental impacts.

The Advanced Lignite Demonstration Program will complement Victoria’s first carbon
capture and storage project, CarbonNet. The project aims to capture carbon emissions
from power plants, industrial processes and new coal-based industries in the Latrobe

Valley and store it in geological basins. Combined funding of $100 million ($70 million from
the Australian Government and $30 million from the Victorian Government) will support
feasibility work as part of the $1 billion plus CarbonNet project to demonstrate low-emission
brown coal electricity generation in the region.

In addition, initiatives such as the Victorian Government'’s new brown coal market assessment
have the potential to stimulate innovative forms of economic activity in regional Victoria.
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The long-term sustainability of the thermal coal industry will depend on the successful
commercialisation of carbon capture and storage and low-emissions technologies in Australia
and elsewhere (government support for the development of carbon capture and storage
technologies is outlined in Chapter é: Clean energy). New technologies may also offer the
opportunity for unconventional uses of stranded coal assets through synthetic fuel technologies,
such as coal-to-liquids or coal-to-gas.

Uranium

Australia has around a third of the world’s uranium resources, and our identified resources have
more than doubled over the past two decades (BREE 2012a). Our uranium makes an important
contribution to the world’s supplies of low-carbon energy.

Australia’s uranium exports were worth $610 million in 2010-11 and are expected to continue to
grow to 2012-13.(BREE 2012b). The size of Australia’s uranium deposits and the number of new
projects in the planning stages suggest that there is potential for further expansion in coming
decades despite the recent decision on Olympic Dam.

Uranium is currently mined in the Northern Territory and South Australia, and new projects are
under development in Western Australia. In March 2012, the New South Wales Government lifted
a ban on uranium exploration in that state, which brings it into line with Queensland in allowing
exploration but not mining. To support further exploration and development, the Australian
Government encourages New South Wales and Queensland to consider lifting their bans on
uranium extraction in future.

Our uranium resource base, combined with our mining expertise and leadership role in nuclear
non-proliferation, means that we have the potential to increase production and exports over this
decade to a level commensurate with our resource endowment. In increasing our market share,
the sector faces challenges similar to those in other resource sectors, but also some sector-specific
challenges.

One is the transport of uranium, which is currently shipped out of the ports of Adelaide and Darwin.
Since 2008, the number of global shipping routes available to Australian producers has declined.
Australian governments and the industry are working to achieve national consistency in transport
regulation for uranium, including by opening up additional ports (particularly on Australia’s east
coast) and increasing access to international shipping routes to better meet international demand
and improve competitiveness.

Gas

Natural gas is Australia’s third-largest energy resource after coal and uranium. Our reserves of
conventional and unconventional gas are located across the country. Most conventional gas
deposits are offshore in north-western Australia and Bass Strait, while coal-seam gas (CSG) and
shale/tight gas can be found in most Australian states and territories.

Australia has identified gas resources of 431 706 petajoules (PJ), or 392 trillion cubic feet (tcf)
(Table 5.1), of which economic demonstrated reserves account for 149 305 PJ (136 tcf). This is
around 184 years of gas at current production rates. There are additional potential in-the-ground
CSG and shale gas resources of around 694 488 PJ (631 tcf), although those resources remain
relatively poorly understood and quantified (RET, GA & BREE 2012).
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Table 5.1: Total Australian gas resources

Resource Conventional Coal-seam Shale Total
category gas gas gas gas

PJ tcf PJ  tcf PJ tcf PJ  tcf PJ tcf
EDR 113400 103 35905 33 - - - — 149305 136
SDR 59 600 54 65 529 60 - — 2200 2 127329 116
Inferred —11 000 -10 122020 111 22052 20 - — 155072 141
All identified 184 000 167 223454 203 22 052 20 2200 2 431706 392
resources
Potential unknown unknown 258888 235 unknown unknown 435600 396 694488 631
in ground
resource
Resources— 184 000 167 258888 235 22052 20 435000 396 900540 619
identified,

potential and
undiscovered

EDR = economic demonstrated resources; SDR = sub-economic demonstrated resources; tcf = trillion cubic feet.

Note: Conventional gas demonstrated resources as of January 2011; CSG demonstrated resources as of January 2012.
CSG probable reserves and contingent resources are used as proxies for EDR and SDR, respectively.

Source: RET, GA & BREE (2012).

Australian gas production is expected to almost triple to 2020 and to grow at an average of 5.5%
a year to 2034-35 as reserves in north-western Australia are developed and CSG production in
eastern Australia comes on line (BREE 2011c). This growth will be driven largely by LNG exports.

Further details on Australia’s gas markets are in Chapter 9: Energy markets: gas.

Oil

Australian oil production is expected to decline over the period beyond 2020 in the absence of
major new discoveries. As is the case with offshore gas, new finds in the established producing
basins are more likely to be in deep water, smaller and higher cost. In the medium term, sustained

high oil prices and new production technologies may enable the development of smaller fields that
were previously not commercially viable.

Australia remains relatively unexplored for oil, and there is potential for significant new oil resources
to be found in deepwater frontier basins (such as in the Great Australian Bight). We also have large
undeveloped oil shale resources that require significant processing to release liquid hydrocarbons
(GA-ABARE 2010). The development of onshore shale gas may also unlock unconventional liquid
hydrocarbons.

Issues relating to Australia’s liquid fuel markets, including the development of alternative fuels, are
discussed further in Chapter 8: Energy markets: liquid fuels.
Renewables

Australia is fortunate to have high-quality and widely distributed wind, solar, geothermal, hydro-
electricity, ocean energy and bioenergy resources with enormous commercial potential. With the
exception of hydro-electricity, for which the available resource is largely developed, and wind
energy, which is growing rapidly, our renewable energy resources are mostly underdeveloped.
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However, various commercial, technological and development challenges must be overcome
before the potential is realised—most of which will be addressed by the private sector. Government
support for renewable energy development and policy challenges are discussed further in

Chapter 6: Clean energy.

5.2  Energy resource development policy framework

The Australian Government uses the following policy objectives, principles and elements to support
the sustainable development of Australia’s energy resources.

Policy objective
To support the sustainable development of Australia’s energy resources, including by:

e ensuring that Australia’s energy resources are sustainably developed for the benefit
of all Australians

e providing reliable and competitively priced supplies of energy resources

e enhancing Australia’s role as a leading reliable global supplier of energy resources.

Principles
e The efficient commercial development of our energy resources should be promoted to

provide the highest-value return for the community.

e Energy resource development should be safe and sustainable, and consistent with all
relevant national environmental and health and safety standards and obligations.

e The development of Australia’s energy resources should contribute to our ongoing
domestic energy security.

e The development our energy resources should enhance Australia’s international
competitiveness.

e Our energy resource development framework should interface appropriately and
effectively with other relevant markets or regulatory frameworks to support efficient
investment in upstream development and downstream supply capacity.

Framework elements
The government's energy resource development framework has four central elements:

e the energy resource knowledge base, including pre-competitive data acquisition and
dissemination

e offshore resource exploration and development arrangements
e onshore resource exploration and development arrangements

e domestic and international market development.

Reflecting Australia’s constitutional arrangements, Australia’s energy resource development
framework is governed by policies at the national, state and territory, and local government levels.
Four specific resource development components, as well as a number of intersecting policy
frameworks, shape the overall business environment (Figure 5.2).
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Figure 5.2: Australia’s energy resource development framework
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NOPSEMA = National Offshore Petroleum Safety and Environmental Management Authority; NOPTA = National
Offshore Petroleum Titles Administrator.

Onshore petroleum and mineral resources are regulated by the state or territory in which they
are located.

The Australian Government is responsible for offshore petroleum resources (from the limit of the
coastal waters to the limit of Australia’s continental shelf), although in some cases those resources
can be cooperatively managed with the relevant state or territory in cross-jurisdictional projects.

The government also has a key role in the regulation of onshore and offshore projects that trigger
certain matters of national environmental significance under the Environment Protection and
Biodiversity Conservation Act 1999. Other important enabling Australian Government policies
that affect energy resource development include those concerning native title, land access, fiscal
arrangements, infrastructure provision and workforce development.

5.2.1 Australia’s energy resource knowledge base

A comprehensive dataset of Australia’s energy resources is important for attracting early commercial
interest. The Australian Government, through Geoscience Australia, provides companies and other
interested parties with pre-competitive geoscientific information. This information base and the
pre-competitive information program is developed in consultation with state and territory agencies
and industry to ensure strategic targeting and relevance.

The information helps businesses to assess the potential risks and rewards of more detailed
exploration and can substantially enhance prospectivity (the chance of finding and commercialising
resources). Because of the ‘public good’ nature of this information, it is collected or acquired by
government and made available to interested parties at minimal cost.
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The Australian Energy Resource Assessment is a comprehensive and integrated scientific and
economic assessment of Australia’s energy resources, both onshore and offshore. It integrates
geological and economic information to aid investment decision-making, examines all renewable
and non-renewable resources individually, and provides information on the current status of those
resources and their potential to 2030.

5.2.2 Offshore resource exploration and development

Offshore petroleum activities in Australia are regulated by the Australian, state and Northern
Territory governments.

Operations beyond state and territory coastal waters are governed by the Offshore Petroleum and
Greenhouse Gas Storage Act 2006 and related regulations (this area is commonly referred to as
‘Commonwealth waters’). Offshore petroleum activities in both state/territory and Commonwealth
waters are also regulated under the Environment Protection and Biodiversity Conservation Act.

The legislation covers exploration for petroleum resources, their production and the geological
storage of greenhouse gases and sets out a framework of rights, entitlements and responsibilities
of governments and industry. It provides for a system of petroleum exploration, retention and
production lease arrangements as well as core environmental and operational safety regulations.

While ultimate responsibility for Australia’s offshore areas beyond three nautical miles from

the territorial baseline rests with the Australian Government, the regulatory regime is jointly
administered and offshore petroleum industry activities are supervised cooperatively with each
state and the Northern Territory through ‘joint authority’ arrangements.

Regulation of petroleum activities in offshore waters

On 1 January 2012, the National Offshore Petroleum Safety and Environmental Management
Authority (NOPSEMA) became the regulator of petroleum activities in Commonwealth waters.
NOPSEMA performs regulatory functions in relation to occupational health and safety; the
structural integrity of facilities, wells and well-related equipment; environmental management;
and the regulation of day-to-day petroleum operations. At the same time, the National Offshore
Petroleum Titles Administrator (NOPTA) was established to provide advice to the joint authorities,
administer titles and manage data.

These reforms retain the joint authority, comprising the Australian Government minister and the
relevant state or Northern Territory minister, as the key decision-maker on petroleum titles in
Commonwealth waters. Other reforms include the provision for statutory timeframes to prevent
unnecessary delays in title decisions. State and Northern Territory governments have also been
given the option of conferring their regulatory and administrative powers in their coastal waters on
NOPSEMA and NOPTA.

Exploration acreage release

The Australian Government administers the annual offshore petroleum exploration acreage release
which facilitates petroleum exploration in Australia’s offshore areas. Each year, the Department of
Resources, Energy and Tourism releases offshore exploration acreage for competitive bidding by
prospective explorers. This enables industry to plan for the longer term and provides certainty in
the release process.

In support of the acreage release, Geoscience Australia provides comprehensive pre-competitive
geological and geophysical data to assist explorers in assessing the areas on offer. Ready access
to this geoscientific information encourages new companies to consider Australian exploration
opportunities.

The government is currently considering whether there are benefits in using a cash bidding basis
for some acreage release, rather than the current work program bidding arrangements.
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Offshore retention leases

Retention leases provide security of title over petroleum resources discovered through an
exploration permit that are not yet commercial but have genuine development potential (that is,
development is likely to be commercially viable within 15 years). They were introduced in 1985

to encourage oil and gas explorers to work in deeper water and commercially challenging areas.
The retention lease holder is expected to address barriers that prevent the commercialisation of
petroleum resources in the lease area during the retention lease term. Retention leases are issued
for five years and can be renewed for further five-year periods, subject to meeting set criteria.

5.2.3 Onshore resource exploration and development

Onshore resources-related activities in Australia are generally the responsibility of state and territory
governments. While each maintains separate legal and regulatory frameworks, those regimes are
similar in content and administration and are generally based on exploration and production titles.

Increasingly, national cooperation is occurring on resource development frameworks and regulatory
arrangements. The Standing Council on Energy and Resources has an active role in setting policy
and regulatory direction to improve the governance of Australia’s energy resource development.

5.2.4 Market development

Australia’s energy resource market development framework promotes openness, transparency
and competition in the markets. It seeks to secure access to key economies and global markets,
add value to existing markets, foster participation in emerging markets, and plan for periodic
fluctuations in demand for our energy resources.

The Australian Government uses bilateral, multilateral and ministerial engagement mechanisms
to promote trade and investment opportunities by engaging with other governments and by
facilitating their engagement with Australian industry.

5.3 Policy challenges and priorities

Few countries can compete with Australia’s attractiveness for energy resource development. In
addition to available and potential resources, we offer energy investors a stable and efficient
regulatory environment, a highly skilled and diverse workforce, a culture of innovation, a stable
economy with low inflation, and world-class industry capabilities—all positioned at the doorstep of
the Asia—Pacific region.

The dramatic growth in energy demand across our region means that we potentially have a
once-in-a-generation window of opportunity to lock in investments that will generate a long-lived
stream of income and other benefits if we can capitalise on our strengths.

Central to this is our ability to attract foreign investment and promote and develop a stream

of new projects into the future. This will depend on factors such as prospectivity; an attractive
business environment with stable and efficient policy and regulatory settings; access to supporting
infrastructure and skilled workforces; efficient commercial markets; and supportive fiscal regimes.

Australia is well placed on many resource development indicators, such as the 2011 World Risk
Survey, in which we were ranked seventh overall. However, in the 2004 survey Australia was

ranked first, which shows that investment attractiveness can change quickly. As global energy
supply— demand balances change and prices adjust, or political and economic circumstances alter,
the risk—-reward ratio starts to shift and countries once considered less appealing can become
attractive investment destinations.

High global energy prices have stimulated supply responses and we face growing competition as
an increasing number of countries develop their energy resources. Many competitors have lower
costs of production and, as they are relatively underexplored for energy resources, are perceived
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as more prospective than Australia. In the next few years, Indonesia is likely to overtake Australia
as a thermal coal producer, and new LNG capacity will emerge in the Middle East, the Caribbean,
North America and possibly East Africa. Improving our industrial productivity and providing a
business-friendly investment environment will be major factors in maintaining our competitiveness.

In this context, there are challenges we must overcome to gain the maximum return on our national
energy assets and build on our attractiveness as an investment destination. They include:

e promoting more efficient and effective business regulation

e promoting the safe and sustainable development of our energy resources
e enhancing our energy resource prospectivity

e addressing capacity constraints

e capturing opportunities for local industries and communities.

5.3.1 Promoting more efficient and effective business regulation

Australia is becoming a high-cost producer compared to some potential energy suppliers, so
maintaining efficient and effective regulatory frameworks to continue to attract new investment is
important. The Australian Government, in conjunction with states and territories, is undertaking
several key reforms in this area to reduce the costs of regulation, increase productivity and improve
offshore oil and gas regulation, including development approval reforms.

Reducing the costs of regulation and enhancing productivity

In April 2012, following discussions at the Business Advisory Forum, the Council of Australian
Governments (COAQG) agreed to reforms in six priority areas to strengthen Australia’s
competitiveness and productivity:

e addressing duplicative and cumbersome environmental regulation

e streamlining the process for approvals of major projects

e rationalising carbon reduction and energy efficiency schemes

e delivering energy market reforms to reduce costs

® improving assessment processes for low-risk, low-impact developments

e lifting regulatory performance by implementing best-practice approaches.

To advance this work, COAG has established an interjurisdictional taskforce chaired by the
Secretary of the Australian Department of Finance and Deregulation and consisting of officials from
First Ministers and Treasury portfolios. The taskforce will report to the next meeting of the Business
Advisory Forum and COAG in late 2012.

Improving offshore oil and gas regulation

The government has undertaken reforms to offshore oil and gas regulation to improve the
effectiveness and consistency of health, safety and environmental regulation and thereby reduce
business costs. Further reforms are in train to promote greater transparency in offshore oil and gas
development approvals.

In April 2009, the Productivity Commission’s Review of Regulatory Burden on the Upstream
Petroleum (Oil & Gas) Sector identified significant unnecessary costs from delays and uncertainties
in obtaining approvals, duplication of compliance requirements, and inconsistent administration
of regulatory processes (PC 2009). It found that these burdens could be reduced through new
institutional arrangements—principally the establishment of a national offshore regulator—and the
implementation of best-practice regulatory principles in all jurisdictions.
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Inquiries into the 2008 Varanus Island pipeline explosion and the 2009 Montara well blowout
also highlighted some inadequacies in petroleum regulatory oversight and gaps arising from
overlapping safety regulations. The government has moved to implement the actions outlined
in its final response to the Offshore Petroleum Safety Regulation Inquiry and the report of the
Montara Commission of Inquiry.

In response to the recommendations of those reviews and inquiries, the government

established new regulatory arrangements for petroleum activities in Commonwealth waters.

The National Offshore Petroleum Safety and Environmental Management Authority now regulates
petroleum activities in Commonwealth waters, and the National Offshore Petroleum Titles
Administrator provides advice to the joint authorities, administers titles and manages data for
Commonwealth waters.

Offshore development approval reforms

While the introduction of the retention lease framework has served the offshore sector well,
the Australian Government believes that its implementation can be improved. Consultation
undertaken as part of the review of the retention lease framework supported the continuation
of the system, with broad support for the commerciality test, greater transparency, and reviews
of work programs in advance of formal notification of intent to offer the grant or renewal of a
retention lease.

Improving transparency will benefit titleholders and assist third parties to comment on retention
lease awards or renewals and offer alternative development options. However, legitimate
commercial data and information will remain protected.

Large, highly capital-intensive and long-term LNG developments require resource certainty.

The retention lease framework must balance the need for certainty and legitimate commercial
interests with the national interest. To better reflect the realities of LNG development and the need
to provide certainty of gas supply over long project timeframes (30 years or more), the government
will consult industry on potential changes involving a ‘project title’ concept, balancing the need for
certainty with other pressures, including promoting commercial domestic gas supply.

These changes will ensure that policy settings and the administration of retention leases are
appropriate in the light of future energy needs. The new arrangements will also ensure that
petroleum resources are brought into development in a timely fashion. In addition, the government
will have greater regard for the potential of projects to supply the domestic market, where that is
commercially feasible, when considering the granting of a production licence.

The establishment of NOPTA has provided greater certainty about approval timeframes,
parameters for ministerial decisions, commerciality tests and triggers for reviews.

5.3.2 Promoting the safe and sustainable development of our energy resources

It is important that the development of Australia’s energy resources occurs in ways that are
environmentally, economically and socially sustainable. This responsibility is shared between
industry and all levels of government. In recent times, the importance of sustainability and
community engagement has been highlighted during the development of various energy-related
activities, including CSG, LNG, wind and coal resource projects.

The Australian Government maintains a comprehensive environmental protection and management
framework that covers energy resource projects for which the government is responsible. Those
responsibilities and key policy frameworks are described in more detail in Chapter 12: Sustainability,
workforce and Indigenous opportunities, along with reforms underway to streamline their operation
and improve their effectiveness.

In addition, Australia’s offshore petroleum regulatory framework provides for the safe and
environmentally responsible development and operation of oil and gas projects in Commonwealth
waters, including the geological storage of carbon dioxide.
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Safely developing our gas resources

The development of new unconventional gas resources in Australia and in other countries has
sometimes been controversial, generating highly visible and passionate debate. Currently, attention
is focused on the development of new CSG deposits, particularly the use of chemical agents

in underground seam fracturing, and on water extraction and the potential for contamination.
Concerns have also been expressed about the loss of productive farmland and reduced local
amenity (from noise, dust and traffic), greenhouse gas emissions, land subsidence, and induced
seismicity (earth tremors). The government takes these concerns seriously.

Because CSG is an onshore energy resource, the primary responsibility for its regulation lies with
the state and territory governments. By itself, the extraction of CSG or other forms of gas does not
provide a trigger for Commonwealth regulation except where it is likely to have significant impacts
on matters of national environmental significance, as defined by the Environment Protection and
Biodiversity Conservation Act.

Where the Act has been triggered, the Australian Government has adopted a conservative approach
to approving CSG projects. Conditions that are adaptive have been applied, which means that
improvements and changes to the regulatory requirements can be made to take into account
changing scientific knowledge and to more fully consider cumulative impacts from multiple projects.

As part of the announcement of new CSG approval arrangements by the Prime Minister in
November 2011, the Australian Government has entered into the National Partnership Agreement
on Coal Seam Gas and Large Coal Mining Development with the New South Wales, Victorian,
Queensland and South Australian governments.

The agreement provides mechanisms for each government to seek and take into account the
advice of the Independent Expert Scientific Committee on Coal Seam Gas and Large Coal Mining
Developments in relevant environmental assessment and approvals decisions. The committee

will be established through an amendment to the Environment Protection and Biodiversity
Conservation Act. Its role is to address knowledge gaps and to provide scientific advice on

CSG and large coal mining proposals that are likely to have significant water-related impacts.

These arrangements will substantially improve the scientific evidence that informs regulatory
decisions, make regulatory processes more transparent and open, and ensure that independent
expert advice on all relevant project proposals is available to communities, governments and
industry. The Australian Government will invest $200 million over five years to support this work.

The new initiatives complement and support existing research by the Australian Government
and its agencies on CSG and other resource extraction activities that may affect groundwater.
This includes:

e work by the National Water Commission to examine the local and cumulative effects of mining
on groundwater

e work by Geoscience Australia to assess the potential impacts to groundwater resources by
providing advice on regional hydrological characterisations (a range of collaborative scientific
studies will be undertaken to address knowledge gaps through multidisciplinary data collation
and analysis to support the assessment of CSG and coal mine developments)

e work by CSIRO, in collaboration with the CSG industry and other parties, to establish the
Gas Industry Social and Environmental Network, which will examine the socioeconomic and
environmental impacts of the natural gas industry

e the Namoi Water Study, which determined the potential impacts of CSG and coal mining on
water resources in the Namoi catchment

e work by the Queensland Water Commission to develop a regional groundwater model for areas
affected by CSG developments.
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Governments have also done extensive work to ensure that the regulatory framework for CSG in
Australia is robust. The Australian Government is working with the states and territories through
the Standing Council on Energy and Resources to develop a nationally harmonised regulatory
framework for the CSG industry based on key community concerns and encompassing:

e water management and monitoring
e well integrity and aquifer protection
* monitoring of hydraulic fracturing and chemical use.

The implementation of a harmonised framework will generate greater public confidence in the
effective regulation of the industry while supporting the commercial extraction of CSG.

State and territory governments are also independently pursuing initiatives to strengthen their
regulation of CSG, improve community engagement and develop strategic land-use policies.

The future development of other unconventional gas resources, such as tight gas and shale

gas, may raise similar social and environmental concerns. Although there are some significant
differences between CSG and shale and tight gas (which may therefore require different
treatments), it is important that governments and the industry ensure that lessons learned from
the development of the CSG sector are applied to future shale gas and tight gas developments.
The Australian Government will work with other jurisdictions to ensure that these resources are
developed sustainably, and with appropriate community consultation.

Managing co-development pressures

While energy and mineral resource developments affect less than 1% of Australia’s landmass
(ABARES 2010), the expansion of mining, agricultural and residential activity in some regions is
causing tension between overlapping or adjoining activities and communities. This has been
particularly evident in the recent development of CSG and coal mining operations in New South
Wales and Queensland and in wind energy development in southern states.

While the regulation of these activities is the responsibility of state and territory governments, there
is a need to promote nationally consistent approaches that provide for responsible and sensible
development and coexistence (where appropriate), based on transparent risk management and the
best available science.

Historically, multiple land use has been commonplace in Australia (for example, agriculture and
mining have coexisted for generations). However, the development of new energy projects in
regions that have had little previous involvement with the resources sector can be challenging for
people and businesses in those places.

The extractive industries are not alone in generating community tensions. For example, the
growing number of wind farms has become an increasing concern in some rural communities.
Some emerging technologies, such as geothermal and carbon capture and storage, have yet to
test community views in practice.

Multiple land use—working towards a solution

Multiple land use involves using land for different purposes simultaneously or sequentially, and
accommodating those different uses efficiently and sustainably to retain the widest options for
current and future use. The aim is to maximise the net benefits to present and future generations.

Multiple and sequential land use are considered the two key components of the Multiple Land
Use Framework currently under development by the National Land Access Working Group of the
Standing Council on Energy and Resources. The intention is to develop a world-class multiple
land-use framework which will ensure that coexistence rather than exclusion is the key driver in
land-use policy. Critical for this is a deeper understanding of community engagement and better
leadership of it.
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In some cases, resource development may not be appropriate in or near residential or culturally
and environmentally sensitive areas. On the other hand, locking up areas for specific purposes to
the exclusion of sensible co-development could result in higher future costs for the nation. It would
also limit the earning potential of rural landowners from cooperative access arrangements with
resource companies.

Individual states and territories are also moving to improve land access arrangements. For example,
the Queensland Government has developed a policy framework for land access. Resource
companies must comply with a single land access code developed in conjunction with the resources
and agricultural sectors. Under the code, one of the mandatory conditions for resource companies
using private land is that they must minimise disturbance to people, livestock and property.

A nationally consistent approach to mine health and safety

The Australian Government, the states and territories, businesses and unions are working towards
a more nationally consistent approach to mine health and safety through the National Mine Safety
Framework. This aims to deliver greater consistency in legislative duties and responsibilities, more
consistent approaches to risk identification and hazard management, greater worker mobility and
the development of a national mine safety database to record and report incident data.

This will be encapsulated in nationally consistent mine safety legislation to commence during late
2012, in either model Work Health and Safety (Mines) Regulations or separate industry-specific mine
safety legislation. The national mine safety database will be available for use from December 2012.

5.3.3 Enhancing Australia’s energy resources prospectivity

Although demand for our energy resources is expected to be long-lasting, our share of global
mineral exploration expenditure (within which uranium and coal are the energy commodities) is
not increasing. Australia was the world leader in mineral exploration investment in the mid-1990s
with a share of 20%, but this declined to 13% in 2011 (ABS 2012b).

Factors that may be contributing to this decline include perceptions of Australia as a mature
exploration destination where there are fewer opportunities for discovery; intense global
competition for exploration; the high cost of exploration in Australia, due to the high Australian
dollar and labour costs; insufficient pre-competitive information; and the difficulty in exploring for
deposits buried under the overlying sand, soil and sediment that cover much of Australia.

To sustain the contribution of Australia’s mineral and energy resources to the national economy
in the longer term, additional high-quality resources need to be discovered and developed. In
particular, Australia needs world-class discoveries in new greenfield areas. The challenge is to
make our greenfield areas some of the world's most attractive investment destinations.

Support for world-class pre-competitive geoscience

The value of pre-competitive geoscience in attracting exploration investment has been well
documented (Australian Government 2011b). Australia’s geological surveys both acquire pre-
competitive geoscience information and attract industry interest. Given the high cost and risk of
greenfield exploration and development, there is little incentive for exploration companies to
acquire their own regional-scale technical data. The information must also be detailed enough to
enable companies to assess whether investment in exploration in specific geographical areas can
be justified on the basis of technical risk and the prospect of commercial returns.

Governments' continuing commitment to geological surveys and pre-competitive geoscience sends
a clear message that investment in the high-risk energy resource exploration and development
industry is welcome.
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A national mineral exploration strategy

Establishing frameworks and policies that are conducive to exploration and will develop the next
generation of Australia’s energy and mineral resources is critical. The Australian Government
believes that a national mineral exploration strategy is required, including:

® anational geoscience research initiative
* arenewed commitment to pre-competitive geoscience in all jurisdictions

e the promotion of Australia as a centre of excellence in exploration, geological surveys,
resources services and research.

This initiative will be undertaken in cooperation with all states and territories through the Standing
Council on Energy and Resources (SCER).

While the National Exploration Strategy is focused mainly on mineral resources (including uranium),
it is also relevant to exploration for geothermal energy resources.

Removing barriers to exploration

In 2010, the Policy Transition Group advised the Australian Government that there was evidence
that costly, time-consuming and inconsistent or contradictory policies and regulations were acting
as potential barriers to efficient levels of exploration in Australia.

In response, the government will task the Productivity Commission to inquire into the non-financial
barriers to mineral and energy resource exploration. The inquiry will determine whether there is
evidence of unnecessary regulatory burden and examine Australia’s framework for exploration,
including the various approvals required before exploration can begin and the opportunities for
improving regulatory processes.

The Productivity Commission is expected to begin the review by the end of 2012.

Filling information gaps

Because our mineral and energy resources belong to the nation, all Australians are entitled to full
information about those resources and their reserves. Consistent and accurate information from

all companies that mine or have rights to exploit mineral deposits in Australia also encourages
further development of our resources and enables a comprehensive understanding of our resource
endowment. It improves governments’ ability to forecast production for policy and revenue
purposes and allows industry to better assess the risks and rewards of exploration or mining.

In recent years, many resources companies have been delisted from the Australian Stock Exchange
(ASX) following takeovers or mergers with other, primarily foreign-listed, companies and therefore
may not be required to report publicly on exploration results, mineral resources and ore reserves.
The same holds for private and foreign resources companies not listed on the ASX. Companies
listed on the ASX are required to report this information publicly.

A considerable number of unlisted companies are involved in black coal exploration and extraction
in Queensland, New South Wales, Tasmania and Western Australia. Only 38% of Australia’s
economic demonstrated resources of black coal is publicly reported. None of Australia’s brown
coal economic demonstrated resources is reported, as the resources are all owned by unlisted
companies or overseas consortiums.

The integrity of our public resource information base may be compromised by this inconsistency
in reporting. To help address this problem, the SCER is considering options to increase formal
reporting of Australian resources, such as a voluntary survey, regulation reform, or the realignment
and increased use of current mechanisms.
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5.3.4 Addressing capacity constraints

The productivity of our energy resources sector depends on reliable access to a skilled workforce
and on the availability of efficient infrastructure to deliver product to markets across the globe.
Both are critical in avoiding constraints or bottlenecks along the supply chain.

Energy resources infrastructure

Australian energy resources are often in remote locations, and getting product to market reliably
requires efficient rail networks, roads and ports as well as systems to ensure distribution through to
domestic consumers. This section focuses largely on our export infrastructure needs, although some
of this capacity is also important in maintaining supply to domestic energy and feedstock markets.

Issues relating to infrastructure for delivering energy within Australia, such as electricity poles and
wires and gas pipelines, are outlined in chapters 9 and 10.

Over the past decade, the energy and resources sector has generated a wave of large-scale
infrastructure investment. However, competition for investment is fierce, and remote projects
inevitably compete for resources against infrastructure developments in towns and cities.

This infrastructure is provided mainly through private investment, although some common-use
infrastructure can be provided or supported by the public sector. The challenge for resources
companies, rail operators and port owners is to plan, build and deliver export infrastructure in the
right locations, on time and in an environmentally sustainable way.

To help policymakers better understand likely future requirements, the Bureau of Resources

and Energy Economics was commissioned to develop detailed forecasting of projected export
infrastructure needs for Australia’s bulk energy and mineral commodities. The bureau’s report,
Australian bulk commodiity exports and infrastructure—outlook to 2025, was released in July 2012
(BREE 2012f).

The report showed that over $30 billion has been invested in export-facilitating infrastructure over
the past decade, enabling the current expansion of wealth-creating energy and minerals projects.
It also found that, on the basis of expected growth in Australia’s coal and LNG exports, there is
adequate planned and proposed infrastructure to meet forecast demand.

The report recognised that large-scale developments, such as infrastructure projects, are often
susceptible to planning delays and that this can be a critical factor affecting upstream resource
development. While it found that the risk of not having sufficient capacity under different growth
scenarios is manageable, that finding relied on all planned infrastructure projects being developed
on time.

The Australian Government is aware of these risks, particularly where critical infrastructure
developments intersect with environmentally sensitive regions such as the Great Barrier Reef Marine
Park or similar zones. For this reason, the government is working closely with the Queensland
Government Port Infrastructure Working Group to ensure a coordinated approach on regulatory
issues affecting the resources sector.

The Australian Government also engages in a range of investment, advisory, reform and facilitation
initiatives to help developers overcome infrastructure challenges:

e Infrastructure Australia was established to support a transformation in the way Australia invests
in infrastructure. It is a statutory body that advises governments on infrastructure issues,
including Australia’s current and future infrastructure needs, impediments to the efficient
utilisation of national infrastructure networks and mechanisms for financing investment in
infrastructure. It also advises on investment priorities and on policy and regulatory changes to
ensure that existing infrastructure is used efficiently and to enable the timely and coordinated
delivery of national infrastructure investment.
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e The National Building Program is investing around $36 billion in Australia’s land transport
infrastructure between 2008-09 and 2013-14, including significant investments in major road
and rail projects. The next phase of the program will run from 2014-15 to 2018-19 and aim to
lift Australia’s productivity through work on nationally significant land transport infrastructure.

e The Major Project Facilitation Program provides assistance with government approvals processes
and identifies existing government assistance programs for proponents of strategically significant
major projects. It aims to coordinate Australian, state and territory government processes so that,
where feasible, they occur simultaneously and without duplication.

e The Regional Infrastructure Fund will inject $6 billion from 2010-11 to 2020-21 into mining
communities and those that support the mining industry. Roads, rail, ports, airports, energy,
water and communications infrastructure will be funded to support the mining industry’s future
growth and the communities that support the industry.

Workforce development

The Australian Government (together with the Australian Workforce and Productivity Agency,
industry skills councils, business groups, the vocational education and training sector, and
secondary and higher education institutions) will implement training and workforce planning
strategies to boost skilled labour supply through education and training and by promoting
participation, workforce mobility and skilled migration.

Because skills and workforce development issues in many industrial sectors are similar, they are
discussed in detail in Chapter 12: Sustainability, workforce and Indigenous opportunities.

5.3.5 Capturing opportunities for local industry and communities

The development of Australia’s energy resources occurs in cooperation with the community. It
is important that opportunities for local businesses and Indigenous communities, and broader
societal benefits, are captured from those developments.

Improving Indigenous opportunity

Access to Indigenous land for mining and other resource development activities can provide
enormous social and economic benefits to Indigenous communities and their broader regions.

The benefits include financial compensation for land access and use, increased equity participation,
employment, and the construction of education and community infrastructure.

An ongoing challenge for governments (particularly state and territory governments), traditional
owners and investors will be to maintain access while ensuring that Indigenous communities receive
appropriate returns.

Negotiating land access continues to be complex, costly and time consuming. It is important that
both Indigenous communities and resource developers continue to work together for mutual benefit.

Efforts to promote better Indigenous opportunities involve multiple policy areas and are discussed
further in Chapter 12: Sustainability, workforce and Indigenous opportunities.

Promoting Australian industry participation

Australia’s energy resources sector creates flow-on business opportunities for Australian firms
in industries such as construction, materials, maintenance and associated services. In particular,
resources projects create lasting local business opportunities for servicing and maintenance in
their operational phases.

For example, in 2010-11 the Queensland resources sector purchased $20.5 billion in goods and
services from Queensland businesses, up from $18.8 billion in 2009-10 (MCA 2011). In addition,
local content is reported to be around 60%-70% for many current LNG projects (DAE 2012).
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Australian firms’ access to energy resource development opportunities varies from project to
project and depends on a range of commercial factors. The Australian Government does not
support mandated levels of local participation, as developers’ ability to maximise cost efficiencies
is critical to our ongoing competitiveness. However, the government believes that Australian
businesses should be given a fair opportunity to compete in the manufacture and supply of goods
or services in the resources and energy sectors. The government’s Australian Industry Participation
(AIP) policies and programs, and initiatives such as Buy Australian at Home and Abroad, enhance
opportunities for local businesses to participate in the growing energy and resources sector.

Following an announcement by the Prime Minister on é October 2011, important reforms to AIP
initiatives came into effect on 1 July 2012. The reforms strengthen the Australian Government’s
approach to AIP and will provide more opportunities for Australian industry to win work
supplying goods and services to major projects. The reforms include requiring the publication of
AlP plans and outcomes, and extending AIP plans to major Australian Government grants and
infrastructure projects.

5.4  Measuring policy success

Policy success will be based on Australia’s ability to maintain a continuous stream of new and
committed energy resource projects moving through the project pipeline, from exploration to
production, and will be observed through the following outcomes:

e Australia becomes a more competitive destination for investment in the energy resources
sector, including through:

- reduced regulatory and approval costs, including efficient and effective regulatory
arrangements for energy resource projects that comply with agreed timeframes for project
approval while maintaining a high level of health, safety and environmental performance

- addressing potential development bottlenecks by facilitating access to an appropriately
skilled workforce and adequate efficient and competitively priced infrastructure.

e Taking into account commodity price cycles and broader economic conditions, Australia is able to:

- maintain a robust pipeline of exploration and energy resource development projects that
can meet our export and domestic energy needs into the future

- convert prospective energy resource developments into production in a timely fashion
— increase levels of exploration for energy resources, particularly in greenfield areas.

* A National Mineral Exploration Strategy will be developed to deliver nationally harmonised,
world-class pre-competitive geoscience and an increased level of information gathering
and availability.

e A multiple land-use framework is implemented and promotes more mutually beneficial
co-development, rather than exclusions and disputes.

e Opportunities for Australian industry participation and Indigenous business and employment
associated with energy resources development are improved.
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Energy resources policy actions
To advance energy resource development in Australia, the Australian Government will:
e promote more efficient and effective regulation for the energy resources industries by:

— working with states and territories through COAG and the Business Advisory Forum
to improve business regulation

— updating offshore petroleum retention lease arrangements to continue to promote
the timely development of resources, improve regulatory transparency and facilitate
third-party comment on the commerciality of offshore petroleum developments,
while also providing certainty of gas supply over long timeframes including for highly
capital-intensive LNG projects

— paying closer attention to the potential for offshore LNG projects to supply the
domestic gas market when assessing retention lease applications or considering the
granting of a production licence

— considering the introduction of cash bidding for offshore petroleum acreage release

e promote safe and sustainable development of our energy resources, particularly our gas
resources, by:

- working through the SCER to develop a nationally harmonised regulatory framework
for the CSG industry

— developing a better understanding of the direct and cumulative impacts of
proposed coal mining and CSG developments through the formal establishment of
the Independent Expert Scientific Committee on Coal Seam Gas and Large Coal
Mining Developments

— undertaking further work to assess the potential impacts to groundwater resources
by providing advice on regional hydrological characterisations (Geoscience
Australia will undertake collaborative scientific studies to address gaps in scientific
understanding through data collation and analysis to support the assessment of
coal-seam gas and coal mine developments)

— working with states and territories to help ensure that shale and tight gas resources
are developed sustainably and with appropriate community consultation

— working through the SCER to develop a world-class multiple land-use framework to
promote coexistence, rather than exclusion, as a key principle in land-use policy

e enhance Australia’s energy resource prospectivity by:

- supporting the continued provision of high-quality pre-competitive information
through Geoscience Australia

— updating the Australian Energy Resource Assessment every three years from 2013

— working with states and territories through the SCER on options to improve mineral
resource and ore reserve disclosure by companies not listed on the ASX

— working with states and territories through the SCER to develop the National
Exploration Strategy to address Australia’s greenfield mineral exploration challenge

— considering the recommendations of the forthcoming Productivity Commission
inquiry into non-financial barriers to mineral and energy resource exploration
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e address capacity constraints in our energy resource export infrastructure by monitoring
its adequacy and undertaking regular forecasts of export infrastructure requirements for
bulk commodities, such as coal and LNG

® capture opportunities for local industry and communities by:

— requiring greater transparency and accountability in implementing Australian
Industry Participation plans

- working with industry to enhance firms' capability and competitiveness to win work
and integrate with global supply chains.
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Highlights

e Through its Clean Energy Future Plan, the Australian Government is implementing key
reforms to drive a long-term transformation to a clean energy economy. The central
elements most relevant to energy policy are a carbon price, renewable energy and
energy efficiency. The government has committed up to $17 billion over the next
decade to support more innovation and deployment of clean energy and energy
efficiency, including for technology research and development, demonstration and
commercialisation.

e By 2035, clean energy sources could potentially supply about 40% of Australia’s
electricity needs, or around four times as much as today. Around $200 billion in
investment may be required by 2050 to assist in meeting Australia’s national greenhouse
gas reduction goals.

e Accelerating the rate of innovation, early proving of commercial potential and in-country
adaptation of key technologies will help markets move to a clean energy future more
quickly, and at potentially lower cost. Ultimately, the lowest-cost and most reliable
technologies, as determined by the market, will succeed.

e Realising the potential of new technologies will require collaborative approaches that
can make the best use of Australia’s strengths and capabilities.

*  Growing global markets for clean energy technologies are already helping to drive
down clean energy costs. Australia should be flexible and ready to apply overseas
experiences and put the necessary enablers in place to adopt new, cost-effective
technologies quickly.

e Maintaining flexibility in our energy options will reduce the risk and cost of meeting
short- and long-term climate change and energy goals.

The transformation to a clean energy economy is a critical long-term policy reform for the Australian
economy and our environment. It has already begun: clean energy is now firmly embedded in our
energy generation mix, our markets and our policy frameworks. The transformation will create new
business opportunities and jobs in many parts of Australia. Our world-class science and research
base also position us well to create wealth through new knowledge and clean energy innovation.

Achieving success at an affordable cost requires the efficient pricing of carbon and the development
of efficient energy markets that provide both sufficient certainty for investors and the necessary
flexibility to respond to developments.

Many of the technologies likely to be needed to meet our clean energy goals, particularly in the
long term, are not yet commercially available or mature. Key challenges for governments over
the coming years will be overcoming existing technical, financial and regulatory barriers, properly
targeting resources to help develop commercially viable technologies, and ensuring that new
technologies can integrate effectively into energy markets. It is also important that the costs and
risks of the transformation be manageable for the economy and consumers and that we maintain
our energy security.
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6.1 Overview

As outlined in Chapter 3: Future energy trends and challenges, Australia’s emissions reduction
goals will require a large-scale transformation to cleaner energy sources, resulting in a substantially
decarbonised energy system by the middle of the century.

This transformation to a clean energy economy will open up commercial opportunities for
Australian innovators, particularly through export markets, create new jobs and promote
regional development.

While these reforms will impose moderate increases in energy costs on consumers in the short to
medium term, delaying them would be likely to impose higher adjustment costs on the economy
because of the long lives of investments in the energy sector and the risk of technology ‘lock in’
(IEA 20114, Treasury 2011).

This chapter outlines the drivers and scale of the clean energy transformation under the
government's Clean Energy Future Plan, the key policy challenges involved in transitioning the
energy sector, and the actions that the government will take to address them.

6.1.1 Defining ‘clean energy’

There is no fixed definition of ‘clean energy’. This Energy White Paper adopts a broad and
pragmatic interpretation, as a clean energy future will require the pursuit of a broad suite of
technology options. In this document, ‘clean energy’ means sources of energy, technologies or
processes that produce zero greenhouse gas emissions or lower emissions than their conventional
counterparts while meeting social, environmental, health and safety standards.

Clean energy technologies include zero- or low-emissions electricity generation, energy storage
and management systems and transport technologies. They include renewable as well as fossil-fuel-
based technologies, or hybrids of both, and can be applied to centralised or distributed generation
systems. Energy efficiency and demand-side technologies are also part of the clean energy mix
(these are covered in Chapter 11: Energy productivity).

The deployment of clean energy technologies is also interlinked with information, communication
and system control technologies. Examples include ‘smart’ energy systems that manage variable
renewable energy supply sources and the remote operation of distributed or off-grid renewable
energy capacity.

One strength of carbon pricing as a policy instrument is that it largely avoids the need for the
government to regulate or mandate what are (and are not) clean energy technologies. Instead, the
market will determine the energy mix that meets our assigned emissions caps most cost-effectively.

It is reasonable to expect that this transition will require our energy system to be a mix of different
technologies and fuels for many decades as the penetration of new clean energy technologies and
fuels deepens. Our understanding of clean energy technologies will also change as they develop
and shift further towards zero emissions over time. Thus, technologies defined as ‘clean’ today may
no longer be considered clean by 2050 (or earlier).

6.1.2 The scale of transformation

The transformation that is needed to support our greenhouse gas emissions objectives will have
large impacts and take a long time. To illustrate this, Figure 6.1 shows a possible projected share
of generation technologies in Australia’s electricity sector based on the recent Bureau of Resources
and Energy Economics modelling described in Chapter 3: Future energy trends and challenges.

Energy White Paper 2012

KBisus ues|)

87



Clean energy

88

Figure 6.1: Electricity generation technology shares to 2050
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Based on the recent Australian Energy Technology Assessment mid-point technology cost
estimates, this suggests that clean energy technologies could provide around 40% of Australia’s
electricity generation by 2035 and up to 85% (or 305 TWh) by 2050, when fossil-fuel-fired generation
with carbon capture and storage (CCS) would contribute 29%, large-scale solar 16%, wind energy
and household solar photovoltaic (solar PV) 13% each, geothermal energy 9%, and hydroelectricity
and bioelectricity 5%.

While these long-term estimates are heavily qualified and should be treated more as illustrations
than predictions, they point to an enormous long-term change.

This ambitious transformation will be achieved from a currently modest but growing clean energy
base: renewable energy (largely hydro-electric, wind and a small but growing component of
household solar systems) contributed around 10.1% of electricity needs in 2010 (or 19.4 TWh)
(BREE 2012a).

The transformation may require more than $200 billion in new generation investment between
now and 2050, including around $50-60 billion in gas, $100 billion in renewables and $45-65 billion
in coal, nearly all of which is for CCS plants (SKM MMA 2011, ROAM Consulting 2011). To put

this into context, we may need an additional 286 TWh of new clean energy capacity by 2050, but
no significant Australian CCS, large-scale solar, ocean or geothermal generation systems are in
operation today.

Australia’s transport energy sector is likely to undergo a similar scale of transformation. By 2050
there will be significant growth in transport fuels and technologies that have little or no presence
in the market today (see Box 6.1). Biodiesel could contribute around 13% of total transport fuel
consumption, natural gas 12%, bio-derived jet fuel 8%, electricity for transport 5%, and synthetic

1 As a percentage of energy. Expressed as kilometres travelled, it may be significantly higher.

Energy White Paper 2012



diesels 2% (CSIRO 2011a). Demand for transport services is affected by many factors, including
land-use planning, registration and road charges, the availability public transport and freight
logistics; these factors are outside of the scope of this White Paper.

These are not predetermined or mandated outcomes. The market is best placed to drive the

pace and shape of the transformation and the relevant technologies. The role of government

is to establish a market-based framework, such as by establishing a carbon price and the
Renewable Energy Target, which enables the market to allocate resources efficiently to test various
technologies. Public funding will support those decisions and priorities to ensure that a mix of
technologies is given the opportunity to commercialise within the market.

Box 6.1: Emerging vehicle technologies

Emerging transport technologies, particularly electric and hybrid electric vehicles, provide
opportunities to cut emissions.

Electric vehicles include all-electric (battery), plug-in and hybrid vehicles. A plug-in vehicle
has a rechargeable battery that can be charged from the electricity grid. Plug-in hybrids
are an intermediate step on the way from internal combustion vehicles to purely electric
vehicles because they support early-stage design and battery technology development
(IEA 2009:133).

Plug-in hybrids rely mostly on their batteries, which can be recharged at night or during
work hours, but can also be charged by their internal combustion engines, particularly for
longer trips. Innovative recharging options (such as drop-in battery replacement) are also
being developed.

Most analysis suggests that the take-up of electric vehicles will be modest in the short

to medium term due to cost and slow fleet turnover (Treasury 2011:132). However, it is
possible that car and battery development could move more quickly than projected, leading
to faster adoption.

Analysts suggest that even a relatively high level of electric vehicle adoption would result in
only a moderate increase in demand for electricity. However, recent analysis by the Australian
Energy Market Commission found that new metering and pricing structures are required

to support efficient charging patterns and allocation of cost. If electric vehicle charging is

left unmanaged, the commission estimates that each electric vehicle could add up to an
additional $10 000 in electricity network and generation costs, of which $6500 to $7000
would be borne by consumers other than the vehicle owner (AEMC 2011d).

While the electricity consumed by such vehicles reduces net emissions savings, the emissions
from the electricity that these vehicles use are being cut over time as a result of cleaner
electricity production and technological advances in vehicle design.

6.1.3 Clean energy resources

The 2011 Australian Energy Resource Assessment (GA-ABARE 2010) demonstrates that we possess
some of the world's best renewable energy resources, including:

e the highest average solar radiation per square metre of any continent
e world-class wind resources along our southern coast

e large-scale potential hot rock geothermal resources, estimated at roughly 25 000 times
Australia’s primary energy use
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e alarge and diverse bioenergy potential

e abundant wave energy resources along the western and southern coastlines, and tidal
resources in the north-west.

We also possess extensive and highly prospective geological storage sites for carbon dioxide
onshore and offshore, which we could use to develop near-zero net emissions coal-fired or gas-fired
baseload electricity generation.

Despite this assessment, the true potential of our clean energy resources will not be properly
understood until these technologies mature and are commercially deployed at scale.

6.1.4 Our clean energy capacity

The adequacy of Australia’s technological and engineering capabilities will affect our ability to
realise our clean energy potential. In this area, we are well placed:

e Australia has well-developed basic and applied research, development and demonstration
capabilities in the CSIRO's energy and advanced manufacturing research programs, some
world-class energy-related university research schools, cooperative research centres and
primary industries research and development (R&D) organisations.

e Australian researchers have been recognised internationally for their groundbreaking work in
solar PV energy research, and Australia is a world leader in a range of PV technologies.

e Similarly, we are among the world leaders in the development and/or application of ocean,
enhanced geothermal and CCS technologies.

e The Australian Government maintains a strong national innovation framework that aims to
improve skills, expand research capacity, boost collaboration and increase incentives for
innovation across the economy.

e \We have a strong track record in utilising new generation technologies and reliably integrating
intermittent energy into Australian grids (notably wind power in South Australia) and in applying
off-grid solutions.

Improving this capacity will require an ongoing commitment from the public and private sectors to
the education, training and development of Australia’s workforce.

6.1.5 Technology cost potentials

Investors and policymakers considering where best to focus private and public sector resources
require a sound understanding of technology cost potentials, including the relative importance of
capital and operating costs, the potential for technology improvement, and sensitivities to other
input costs.

The 2012 Australian Energy Technology Assessment (AETA) by the Bureau of Resource and Energy
Economics substantially revises previous technology cost projections for 40 different large-scale
stationary energy generation technologies through to 2050 (BREE 2012d). A comparison of cost
estimates for these technologies in 2012 and 2030 is shown in Figure 6.2. While many clean energy
technologies are currently not cost-competitive, that is expected to change dramatically over the
next two decades.

However, it is also important to understand the limitations of cost projections. The analysis in the
AETA, while based on comprehensive research and peer review, is not a predictive tool. It is better
understood as an indication only of the known cost drivers for a range of technology classes. The
estimates also do not include any localised or system-based cost factors (such as connection costs
or backup costs), which can have significant impacts on delivered energy costs from individual
projects. Investment decisions should, and will, be made based on the actual costs of projects and
not levelised cost-of-electricity estimates.
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Many factors other than those drivers can radically alter a technology’s future potential.

For example, few could have predicted the dramatic reduction in solar PV costs that has

occurred over the past few years, driven substantially by the emergence of large-scale Chinese
manufacturing capacity. Along with a substantial winding back of solar subsidies in many markets,
this is resulting in a significant restructuring of the global PV industry, which may also have further
effects on price paths.

Figure 6.2: AETA projected technology cost ranges (2030)
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CCS = carbon capture and storage; IGCC = integrated gasification combined cycle; LCOE = levelised cost of
electricity; PC = pulverised coal; PV = photovoltaic; SWIS = South West Interconnected System (Western Australia).

Notes:

Default region is New South Wales, except for brown coal technologies (Victoria) and SWIS scale (as specified).

LCOE includes, where relevant, LCOE sources of
allowance for: LCOE excludes: uncertainty include:
e carbon price e decommissioning costs e capital cost
e CO, transport and e project residual value e operating cost
sequestration cost e network connection costs and e fuel cost
e plant capital cost (EPC basis) augmentation e carbon cost
within battery limits e cffects of taxation ° sequestration cost.
® owners’ costs excluding e financing costs
interest during construction e plant degradation.

e fixed and variable O&M
e fuel costs
® economic escalation factors.

Source: BREE (2012d).
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6.2

Clean energy policy framework

Policy objectives

The objectives of the clean energy policy framework are to:

support the efficient long-term transformation of the Australian energy system to a clean
energy future, consistent with Australia’s national economic, social and environmental
objectives and greenhouse gas emissions reduction targets

ensure that Australian energy markets have timely commercial access to the broadest
range of proven and effective clean energy technologies

capture the economic and social benefits of clean energy through the creation of new
jobs, innovative capabilities, skills and industry capacities, and the promotion of the
sustainable export of Australian clean energy goods and services.

Principles

Australia’s energy technology and fuel mix should be determined by the market, guided
by clear policy objectives and supporting market frameworks that internalise and reflect
relevant energy and environmental costs.

Government support for clean energy technology development should be prioritised
against national energy objectives, be appropriate to market conditions, and interact
efficiently with the Australian Government's broader innovation policy framework.

Government support mechanisms should reflect the long-term nature and complexity of
clean energy technology development.

Government assistance to support households and industry in the transformation to
a clean energy future should be provided in a way that maintains incentives to reduce
carbon pollution.

Clean energy measures should interface effectively and efficiently with other aspects
of energy policy (particularly energy market design and operation) and should be
complementary to carbon pricing.

Framework elements

The core elements that underpin Australia’s clean energy transformation are:

efficient deployment based on market price signals
clean energy innovation at an early phase

enabling measures that address potential non-price market barriers along the
development chain.

Energy White Paper 2012



6.2.1 Clean energy deployment

Market-based price signals will drive the least-cost deployment of clean energy technologies in
Australia’s overall energy mix.

The Australian Government has legislated two key market measures to support the deployment
of clean energy technologies: a price on carbon and the Renewable Energy Target. The carbon
pricing mechanism (in concert with energy prices) will provide the primary long-term price signal
to drive clean energy investment, while the Renewable Energy Target complements it by providing
additional support for renewable energy investment and industry development in the transition
period to more mature carbon prices and technology costs.

As visible signals, these measures also provide a powerful ‘pull through” incentive for technology
development. This generates a longer-term transparent price signal to guide long-lived investment
decisions. A third form of deployment driver offered by some states and territories in Australia

is feed-in tariffs, which provide an agreed buyback rate for power sold into the market from
distributed generators (including co- or tri-generation systems).

6.2.2 Clean energy innovation

From early-stage research through to early-stage commercialisation, there are a range of
well-recognised market failures and non-price barriers that, if not addressed, will result in national
underinvestment in clean energy innovation (Garnaut 2011, IEA 2012b).

The Australian Government has committed substantial resources across the innovation system to
support clean energy technology development. Current commitments total more than $17 billion.?

This includes the establishment of the commercially oriented Clean Energy Finance Corporation
with funding of $10 billion to invest in renewable energy, low-emissions and energy-efficiency
projects and technologies, as well as in manufacturing businesses that supply inputs to those
technologies. The government has also established the Australian Renewable Energy Agency
(ARENA) as an independent statutory body managing $3.2 billion in funding to support renewable
energy R&D, demonstration, commercialisation and deployment (see Box 6.2). In addition,

the government has provided $1.2 billion in the Clean Technology Program to support the
development and early-stage commercialisation of clean technologies across industry.

The government is also providing around $2 billion in support for the research, development and
demonstration of CCS technology, including the CCS Flagships program.

Support for innovation extends beyond technology development. The government has established
world-class innovation facilities and capabilities through the CSIRO and through its support for
university-level research. The government also provides support and services for clean energy
technology companies to commercialise new ideas and find new markets. This includes Enterprise
Connect's services through the Clean Technology Innovation Centre, the Clean Technology Supplier
Advocate and Austrade’s Inward Investment Strategy.

2 This is in addition to support provided through the carbon pricing mechanism, the Renewable Energy Target,
research sector funding, concessional excise treatment for alternative transport fuels, general venture capital
support from the government, and land-sector measures to support the transition to a clean energy future.
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Box 6.2: The Australian Renewable Energy Agency

The Australian Renewable Energy Agency (ARENA), which commenced operation on 1 July
2012, is integral to the government’s plan to move to a clean energy future.

Under the direction of an independent board and with $3.2 billion of funding, ARENA will
invest in a portfolio of renewable energy assets with the aim of achieving diversity across
several dimensions—technologies, funding sources and business models. ARENA will draw
on the lessons learned from previous renewable energy support programs to design and
implement funding mechanisms that deliver the right type and quantum of assistance at
different stages of the innovation cycle.

Some of the ways in which ARENA will help to improve the competitiveness of renewable
energy technologies and contribute to increasing the supply of renewable energy in
Australia include supporting:

e demonstration projects that enable learning by doing and help move renewable energy
technologies and systems closer to commercialisation

e the growth in renewables in regional areas where there is a growing demand for energy
and distributed generation, which would help reduce greenhouse gas emissions and/or
potentially avoid or defer infrastructure upgrades and associated costs

® enabling initiatives such as pre-competitive data acquisition and resource mapping

* strategic knowledge generation and sharing of knowledge and information from the
projects it funds

e initiatives that provide system-wide solutions to renewable energy output variability
® the creation of critical mass in renewable energy technology development
® initiatives that assist with finance sector risk reduction

e the development of skills in the renewable energy industry.

6.2.3 Enabling activities

Enabling activities attempt to address non-price barriers to the take-up of clean energy to remove
roadblocks in the innovation cycle and provide a foundation for deployment and innovation.

Fostering collaboration and building the knowledge base

Building the knowledge base in the clean energy sector domestically and internationally will
require collaboration between government and industry to ensure that the lessons from technology
deployment are absorbed.

The Australian Government supports these efforts through continued engagement in a range of
international energy and clean development forums, such as the International Energy Agency, the
International Renewable Energy Agency and the Clean Energy Ministerial Forum, and through
bilateral engagements with key trading partners.

Skills and training

The Australian Government is providing significant support for skills and training in clean energy
industries. For example, the government is providing funding of up to $32 million over four

years through the Clean Energy and Other Skills Package to address clean energy skills gaps

in professional and trades training and to support training in clean energy for current workers.

In addition, the Australian Solar Institute (which will be part of ARENA from 1 January 2013) is
supporting researchers through its Skills Development Program. Skills and workforce development
issues are discussed further in Chapter 12: Sustainability, workforce and Indigenous opportunities.
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Regulatory frameworks

Nationally consistent approaches to the regulation of new technologies on matters such as siting,
planning and managing environmental impacts are important for building investor confidence and
community acceptance.

Australian jurisdictions are currently developing regulatory regimes for CCS, geothermal energy
and ocean energy. There is potential for those regimes to develop along different paths, meaning
that developers may face different regulatory requirements in different jurisdictions. Through

the Standing Council on Energy and Resources, Australian governments are working towards
harmonised or consistent regimes for CCS and geothermal technologies.

The Standing Council on Energy and Resources and Australia’s key energy market organisations have
been considering Australia’s energy market arrangements to ensure that they do not include any
unintended barriers to the connection, integration and efficient use of new clean energy technologies,
and to ensure that the benefits of demand-side response and distributed generation are optimised.?

Improving financial and technical awareness

Many emerging clean energy technologies have yet to establish themselves in commercial
markets. One consequence of this is that investors (including finance providers) have limited
experience and understanding of the technologies and how they may operate in energy markets.
Combined with the high capital costs of clean energy projects, their longer timeframes for
deployment and the perceived technological risks, this can increase the costs of debt and equity
finance for such projects.

One objective of the government's clean energy innovation and technology programs is to improve
market understanding and experience in financing and operating clean energy technologies in
order to significantly 'de-risk’ clean energy technologies and resource developments. This includes
professional assessments of technology potential and the size and intermittency of clean energy
resources around the country.

The government has established the Clean Energy Finance Corporation to overcome capital market
barriers that hinder the financing, commercialisation and deployment of renewable energy, energy
efficiency and low-emissions technologies. This will potentially include support for supply chain
businesses that focus on producing inputs required in such projects. The government also manages
a suite of equity and tax-based initiatives to help develop the Australian venture capital sector—an
important source of seed funding for clean energy innovation.

The government is working to improve financial understanding of CCS technology through the
CCS Flagships program and Global CCS Institute.

6.3  Policy challenges and priorities

The clean energy measures put in place by the Australian Government provide a comprehensive
long-term framework that will guide and support the market in achieving our clean energy goals.
However, policy development and delivery are not static exercises, and developing a more diverse
technology base will continue to involve significant technical, financial and policy challenges.

There are three broad areas where ongoing effort will be needed to transform our economy in an
efficient and coherent way:

® ensuring a sustainable pace of transformation
® capturing opportunities from clean energy innovation

e efficiently integrating a diverse range of new technologies into the energy system.

3 The Australian Energy Market Commission’s reviews of energy market frameworks, distribution frameworks and
demand-side participation are addressing issues relating to barriers to the connection, integration and efficient use
of new clean energy technologies.
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6.3.1 Ensuring a sustainable pace of transformation

Balancing energy and climate goals

Setting and achieving clean energy goals requires an ongoing balance between climate change,
economic and energy security objectives.

The pace and shape of our clean energy transformation will depend critically on four factors:

e the speed at which emerging clean energy technologies reduce costs and overcome
technical barriers, which will occur through global efforts and Australia’s ability to take up
new technologies

e global and national carbon price paths, which will be a key determinant of the timeframe over
which new clean energy technologies become competitive against conventional alternatives

e the size and pattern of energy demand growth (particularly for electricity)—slow or flat demand
growth will reduce opportunities for new clean energy capacity to enter the market

e Australian energy prices, particularly wholesale electricity prices and gas prices—sustained
lower wholesale prices and/or higher gas prices will support incumbent capacity.

Many clean energy technologies are currently not commercially mature or are more expensive than
conventional technologies. Combined with an outlook of slower growth in electricity demand, this
makes it likely that the pace of transition will be incremental rather than disruptive, and that take-up
over the next decade will be driven largely through mandated market share under the Renewable
Energy Target. From the mid-to late 2020s, clean energy deployment is projected to accelerate

as existing energy assets are retired and more competitive large-scale clean energy technologies
become market ready. That said, clean energy growth rates will be high due to the technologies’
modest starting base.

Over this period, we are also likely to see a growing take-up of distributed (household and
industrial) energy as such systems become increasingly commercially attractive compared to grid
energy. This may place pressure on the network cost base and consumers, and it will be important
that distributed energy outcomes reflect efficient investment decisions based on fair value, rather
than distorted incentives.

While there will undoubtedly be calls for a faster (or slower) rate of deployment of different
technologies, the principal policy aim is to meet Australia’s greenhouse gas emissions targets at the
least cost while maintaining energy security. A market-based approach to deployment is the best
way to achieve that goal.

Moreover, reducing greenhouse gas emissions is an international effort. The extent to which other
countries commit to reducing their emissions, and the support they give to the development of
clean energy technologies, will be important factors determining how quickly innovative clean
energy technologies become commercially available in Australia.

The importance of policy stability and sustainability

Ensuring that Australia’s clean energy policy framework and related measures provide stable and
sustainable support to investors and energy markets is critical. Such support provides investment
clarity for the long-term development of new technology.

All policies need to be affordable: measures that impose unsustainable costs across the community
are not likely to maintain the community’s support, be effective or produce optimal results.
Important lessons can be learned from past policies, which sometimes generated undesirable
boom-bust cycles for clean energy suppliers and confusion among consumers.
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Premium feed-in tariffs for rooftop solar PV, which were expanded and then wound back, are a case
in point. The Australian Government strongly supports the states’ and territories’ move towards
more efficient and equitable electricity buyback rates that better reflect the real value of the
supplied generation (including any network benefits). With the introduction of carbon pricing, the
clear long-term policy goal should be to transition to a level playing field for all forms of energy,
necessitating the gradual phasing down of deployment subsidies.

In this context, the government is working with the states and territories through the Council of
Australian Governments (COAG) to develop a national approach to assessing the complementarity
of existing and future climate change measures with the carbon price mechanism.

The government acknowledges that the Renewable Energy Target, by design, imposes marginally
higher costs on consumers in order to ‘pull through’ renewable energy technologies. However,
the target is also designed to achieve this at least cost, thereby minimising the cost impact on
consumers. It remains a key transitional measure supporting the government's overall objective of
increasing the deployment of renewable energy while the carbon price matures.

The need for review and response

Regular review and monitoring, including of the factors that influence the direction and pace of
our clean energy transformation, will assist in addressing any unintended consequences or barriers
to progress.

The government will monitor progress in achieving its clean energy objectives, including through
the implementation of the Clean Energy Future Plan, the National Energy Security Assessment,
four-yearly strategic reviews of energy policy and scheduled Renewable Energy Target reviews.
Under the Clean Energy Future Plan, the government established a new independent statutory
body, the Climate Change Authority, to advise on pollution caps and progress towards targets and
to review the carbon pricing mechanism.

In that work, it will be important to focus on potential barriers to efficient deployment, to ensure
smooth interactions between energy, renewable energy certificate and carbon markets, and to
monitor the effectiveness of support for innovation, while taking into account the importance of
policy stability for market and industry development.

From Australia’s perspective, global and national progress on potentially key technologies such
as CCS, large-scale solar and other renewables in the next decade will be important to monitor.
If those technologies fail to develop as expected, future Australian governments may need to
consider other clean energy alternatives to meet our emissions reduction targets and to minimise
the risk of higher adjustment costs (see Box 6.3).
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Box 6.3: Is there a future role for nuclear energy in Australia?

Australia’s range of abundant low-cost energy resources has shaped our energy generation
base around coal and gas. While other countries have adopted nuclear power as a way of
diversifying their energy mix, Australia has not deployed the technology because it has
never been economically competitive with fossil fuel technologies and because a community
consensus on deployment is lacking.

The Australian Government does not support the use of nuclear energy in Australia. It notes
that there is currently no social consensus on the technology or an economic case for its
deployment, even taking into account the carbon price and the need to reduce our emissions.

Future Australian governments might not necessarily hold that view. However, in considering
the circumstances in which a future government might revisit this issue, the following
observations may be pertinent:

e Given our diverse energy resource base, there does not appear to be a compelling
energy security argument in support of future adoption of nuclear power for electricity
generation in Australia.

® The strongest justification for developing nuclear energy would be a failure to
commercialise new low-emissions baseload energy technologies within the timeframe
that analysis suggests is necessary to meet long-term global and national emissions
reduction objectives.

e Estimates of future costs for representative electricity generation technologies suggest
that nuclear energy could potentially be an economically competitive backstop
energy option (see Figure 6.2). However, based on experiences in other countries, the
establishment of a commercially based nuclear energy industry in Australia would also
require additional financial and/or other forms of government support to kick start initial
facilities (Australian Government 2006).

e This would require a decision to move ahead considerably in advance of expected
deployment—Ilead times would be at least 10 years, with 15 years more probable
(Australian Government 2006, EPRI 2010, CSIRO 2011b). A decision would need to be
taken by the later part of this decade if deployment were required by 2030 or 2035.
This would require new institutional and regulatory arrangements and the development
of a local nuclear engineering skills base.

e Such a decision would require broad community consensus, including bipartisan political
support, particularly in the wake of the Fukushima accident.

6.3.2 Capturing opportunities from clean energy innovation

An increasing global effort to develop clean energy technologies is underway. This will benefit
Australia by accelerating commercialisation and providing lower-cost options for meeting our
emissions reduction targets. However, Australia should not rely on buying clean energy technology
‘off the shelf’. There are good reasons why we should invest in clean energy innovation, including:

* capitalising on established research and technical strengths, such as solar, or on emerging
market opportunities, such as for ocean power or alternative fuels

e capitalising on the opportunities that arise from tackling the specific challenges posed
by Australia’s geography, climate and demographics, for example, by developing off-grid
renewable energy solutions

e exploiting Australian clean energy resources, such as deep geothermal resources
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accelerating the development and commercialisation of technologies with the potential for
significant returns to the national interest, such as CCS, which could support our fossil fuel

export trade in the longer term if it were exported or further developed elsewhere (see Box 6.4)

attracting international expertise and investment to Australia and promoting the timely
adaptation and demonstration of imported technologies in Australian markets and operating
conditions, which would generate further flow-on technology development and know-how.

Box 6.4: Commercialising carbon capture and geological storage in Australia

Despite slow progress to date, commercialising CCS remains critically important to meeting
long-term global emissions reduction goals, given the expansion of coal-fired power
generation planned by China and India. The International Energy Agency estimates that CCS
could account for up to 20% of cumulative CO, reductions by 2050. Abandoning CCS as a
mitigation option now would significantly increase the cost of achieving emissions reductions
to limit average global temperature increases to 2°C.

In Australia, work is well underway to develop the legal and regulatory frameworks and to test
and demonstrate the technologies needed to support the long-term commercialisation of CCS.

Legislation is in place for CO, storage in Commonwealth-controlled offshore waters, and the
states and the Northern Territory have either completed or nearly completed the mirroring
regulatory frameworks for their jurisdictions.

The National CO, Infrastructure Plan, which is intended to strengthen investor confidence by
reducing barriers to CO, transport and storage, is being implemented. The government is
also assessing whether existing pipeline standards are suitable for the safe transport of CO..

In partnership with industry, the research community and several states, the Australian
Government is implementing a technology development strategy that includes:

e $2billion in support of large-scale demonstration (CCS Flagships) and small- to
medium-scale pilot projects

* support for R&D and pilot testing of low-emissions coal and CCS technologies through
the CSIRO, the CO2CRC and Australian National Low Emissions Coal Research &
Development ($75 million, with matching funding from the coal industry)

* support for international R&D and collaboration through the Global Carbon Capture
and Storage Institute, the Australia—China Joint Coordination Group on Clean Coal
Technology, the Carbon Capture, Use and Storage Action Group, and the Carbon
Sequestration Leadership Forum.

To clearly articulate the framework for commercialising CCS in Australia, by June 2013 the
Department of Resources, Energy and Tourism, in collaboration with the National Carbon
Capture and Storage Council, will develop a CCS Roadmap for Australia to 2030. This will
focus on:

e completing pre-competitive CO, storage assessments and regulatory frameworks

e identifying single and multi-user transport and storage hub infrastructure options to
inform investment decisions

* implementing the large-scale demonstration projects announced under the CCS
Flagships program

* investing in R&D to improve the efficiency and reduce the cost of large-scale CO,
capture technologies

® increasing public awareness of the role and benefits of CCS

e exploring the commercial imperatives, investment conditions and transitional incentives
needed to deploy CCS in Australia.
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Australia is unlikely to develop large-scale manufacturing industries for clean energy technologies
as we lack the market scale and lower cost base of many competitor economies. However,

there is considerable opportunity for high-value niche industries. Our resource, skills and
knowledge bases are already creating valuable intellectual property in many sectors, including
manufacturing, construction and professional services, and we are well positioned to continue to
develop value-adding business opportunities as part of global clean energy supply chains.

The role of private and public sector investment

Well-functioning energy and carbon markets give technology innovators and end users a powerful
pull-thr