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ABOUT THIS PAPER
This paper sets out how Australia
can design a successful emissions
trading scheme.
It comprises analysis and recommendations by the Business Council of
Australia (BCA) on an Australian emissions trading scheme (ETS), together
with a report prepared for the BCA by Port Jackson Partners Limited (PJPL)
which has shaped the BCA’s thinking. The PJPL report includes detailed
modelling on the effects of possible ETS features.
The paper provides new approaches to two critical challenges in the
design of an Australian ETS. The first is the challenge of emissions-intensive,
trade-exposed industries. The second is the challenge of reducing
Australia’s electricity sector emissions.
The paper points toward solutions which would make Australia a world
leader in effective and efficient responses to climate change.
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The path to success
The introduction of Australia’s emissions trading scheme (ETS), the Carbon Pollution Reduction Scheme,
is the single most important policy decision the Australian Government will make and implement over the
next three years.
The Business Council of Australia (BCA) fully supports the government’s plans to introduce the Carbon
Pollution Reduction Scheme (CPRS). However, successful implementation of the CPRS poses huge
challenges. It must balance often competing yet interdependent demands: changing spending and
investment, providing assistance to low–income households, ensuring competitiveness in the absence
of a global response, and aligning Australia’s strategies with global action, while preserving and fostering
Australia’s economic growth. It must be effective and efficient.
A successful Australian CPRS will provide an example to many other nations. That example is itself vital.
If the world is to address climate change, it will only be because many nations are persuaded to implement
effective emissions reduction initiatives.
The BCA believes Australia is on the path to creating a scheme that addresses these challenges through
a partnership between government, business and the community.
Business has a key role to play in the success of the CPRS. The CPRS will not itself reduce emissions.
Decisions by business and consumers will do that. Under the right policy framework, business will
make long-term investments and produce the innovations needed to move to a low-emissions economy.
These include:
— restructuring of current business processes and operations;
— greater business deployment of low-emissions technologies than exists now;
— further business development and commercialisation of emerging technologies; and
— discovery of new, breakthrough technologies.
Government can encourage investment and innovation. But businesses, motivated by incentives and
price signals, will deliver them. Providing business with the right incentives and signals is therefore a
critical component of the CPRS.
Research commissioned by the BCA, as detailed in this paper, provides guidance as to how this can
be achieved while minimising adverse impacts on the Australian economy.

The BCA vision for Australia
Australia should become the best place in the world in which to live, learn,
work and do business. To achieve this, we should commit to three key goals:
— A growth rate of between three to four per cent annually.
— Policies that are environmentally and socially sustainable.
— Minimising barriers to trade and global engagement.
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The emerging consensus

The successful scheme

Government, business and substantial sections
of the wider Australian community agree on the
broad principles that should apply to the CPRS.
We agree on the following points:

An effective and efficient CPRS will meet the
following goals:

— Australia should address climate change as an
economic challenge, using economic policies
and market mechanisms.

— Provide broad sectoral and emissions coverage
that precludes the need for additional regulatory
frameworks.
— Send clear signals to business and the
community to reduce emissions.

— We should design the CPRS to avoid
unnecessarily constraining economic growth.

— Compensate low-income households in a manner
that provides incentives to reduce emissions.

— Our approach must balance the costs of inaction
with the costs and benefits of action.

— Prevent ‘carbon leakage’, where the source of
emissions moves across national borders and
total global emissions do not fall.

— Arbitrarily limiting growth or specific economic
activities will not produce the best outcome.
— Other domestic policies, state and federal, must
be consistent with the aims of the scheme.

— Maintain an industry composition in Australia
that is similar to that which would exist with a
global carbon price.

— All relevant stakeholders, including business,
must participate in the discussion on the
scheme’s design and must be part of the
solution.

— Allow for a smooth long-term transition to a
low-emissions electricity sector.

— Ultimately, only global action will successfully
address climate change.

— Maintain economic growth in Australia in the
short and the long term.

Addressing climate change is not a zero-sum
game. There are very real costs, but successful
policy will ultimately advantage the entire
Australian community and the world beyond
our borders.

— Be capable of alignment with international
progress and schemes.
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continue to work over a long period of time.
This scheme must be underpinned by an
Australian emissions trajectory that is premised
on both Australia’s contributions to global
emissions and the possible impacts on Australia
in the absence of global action. It should be built
on an ongoing assessment of the science and
technology available as well as the economic,
social and environmental impacts.
The BCA has stressed the importance of getting
the scheme’s design right in both the immediate
and longer term. Using a market mechanism
which includes a price signal to business and
the community will ensure Australians have
the incentive to pursue the most cost-effective
approach to reducing emissions. This will in large
part determine whether the CPRS succeeds.
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The Green Paper
The Australian Government’s Green Paper,
published in July 2008, sets out the
government’s preferred approach.
It proposes:
— Coverage of all sectors and all gases.
— A medium-term national target range for
2020 emissions.
— Short-term annual caps and a 10-year range
for future caps, to be regularly reset.
— Assistance for low-income households.
— Emitters covered by the scheme being required
to purchase permits at regular auctions.
— Reducing the risk of ‘carbon leakage’ by
providing some free permits to emissionsintensive, trade-exposed (EITE) industries.
— Unlimited banking and limited borrowing
of permits.
— No export of permits in the early years of
the scheme.
— A price cap in the early years to aid the
smooth introduction of the scheme.
— Assistance for the electricity sector during
the transition phase.

Frontier challenges in
global emissions reduction
Both the position of EITE industries and the
electricity sector present difficult problems for
the design of any emissions trading scheme.
These are ‘frontier challenges’ – policy problems
which so far have not been satisfactorily
addressed in any similar jurisdiction.
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The BCA-commissioned research evaluates the
effectiveness and impact of the government’s
proposed mechanisms for assisting the EITE
and electricity sectors. As a result of this
research the BCA believes that the government’s
intended mechanisms for compensation require
modification if the Australian economy is not to
be unintentionally and unduly damaged.
The BCA research points towards possible
solutions to these problems – solutions which
would place Australia among the leaders in an
effective and efficient response to climate change.

The ‘truly dreadful
problem’ of the
emissions-intensive,
trade-exposed industries
Professor Ross Garnaut, in his review of
emissions trading, accurately describes what
he calls the ‘truly dreadful problem’ of EITE
industries: so-called ‘carbon leakage’. If we price
emissions fully in Australia, emissions-intensive
activity might simply relocate overseas. Rather
than eliminating emissions, Australia’s regime
would move the source of the emissions
offshore, most likely to jurisdictions with less
stringent environmental standards. Thus a
well-intentioned Australian regime could
produce the truly perverse effect of actually
increasing the level of global emissions.
This problem affects a substantial slice of
Australian economic life. The EITE industries
contribute 16 per cent of Australian business
investment, 51 per cent of exports, 15 per cent
of gross value add and employ nearly one in
10 working Australians.

The Green Paper’s response
The Green Paper acknowledges the dilemma
of the EITE industries, and suggests dealing
with it through short-term assistance over the
next decade:
— The EITE industries would receive assistance,
starting at the scheme’s commencement in
2010 and phasing out by 2020. This assistance
would end if comparable carbon constraints
were introduced in competing economies.
— Assistance to these industries would be limited
to 30 per cent of the declining pool of permits,
10 per cent of which would be issued to
agricultural industries.
— Assistance would be determined according to
the amount of carbon dioxide emitted for a given
amount of revenue. This assistance would cover:
— 90 per cent of all emissions for activities
exceeding 2,000 tonnes per million dollars
of revenue.
— 60 per cent of all emissions for activities with
between 1500 and 2000 tonnes per million
dollars revenue.
— Assistance would be reviewed and wound back
from 2015.
Such an approach will of itself not be sufficient
to ensure there is not substantial impact on
business viability and therefore the potential for
the export of carbon emissions and reduced
economic growth.

New data on emissionsintensive, trade-exposed
industries
As the government has acknowledged,
Australia has until now lacked hard evidence on
the situation of Australia’s emissions-intensive,
trade-exposed industries. The new research
commissioned by the BCA from Port Jackson
Partners Limited (PJPL) provides the first
detailed picture of the likely impact of the CPRS
under the government’s proposed approach
to assist the EITE industries.
PJPL examined in detail 14 businesses and
facilities in EITE industries across a range
of sectors including minerals processing,
manufacturing, oil refining, coal mining and
sugar milling.
PJPL was given access to detailed financial
and operating data not on the public record
and never previously studied. The research
not only clarifies the impact on these businesses,
but shows how business can and will respond.
The research suggests a number of significant
unintended consequences if the scheme, as
outlined in the Green Paper, is implemented.
However, alternative approaches to scheme
design are available that will avoid unintended
consequences for this very significant sector
of the Australian economy.
While the case studies represent detailed analysis
of 14 businesses, these are representative of their
broader industry sectors and similar impacts
and responses can be expected in many other
businesses.
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Destructive consequences
The case studies highlight the potential destructive consequences on EITE businesses of the
government’s proposed CPRS in the absence of a global carbon price.
Boards and management of EITE businesses will model the impact of the proposed scheme on
projected earnings and make an assessment as to whether they can continue to operate and invest
in Australia.
The expected impact on business earnings before interest and tax (EBIT) for EITE businesses is
more fully explored in the PJPL report at page 29. Figure 1, however, shows the impact at the year
2020, in simplified form, for the 14 case studies.

FIGURE 1
HOW THE GOVERNMENT’S EMISSIONS SCHEME COULD FORCE
BUSINESSES OUT OF AUSTRALIA
Reductions in EBIT for case studies under the Green Paper compensation scheme, 2020

147%

THREE BUSINESSES
MUST SHUT

98%
127%
63%
56%

FOUR BUSINESSES
MUST FUNDAMENTALLY
REVIEW OPERATIONS

37%
32%
14%
11%
14%
10%
10%
10%
9%
Source: PJPL case studies, PJPL calculations.
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SEVEN BUSINESSES
MUST REDUCE
OPERATING COSTS
IN SOME WAY

How many businesses
continue as going
concerns?
Boards and management of EITE businesses
completing this earnings analysis would have to
make major decisions as to whether to continue
to operate in Australia, restructure their business
or move offshore. For the 14 case study
businesses, it is expected that:
— Three businesses will shut: their reduction in
EBIT is near to or more than 100 per cent so
they cannot continue in business.
— Another four businesses must fundamentally
review their operations: they see such
substantial reductions in earnings that they must
examine whether it is possible to recover the
reductions through cost cutting and restructuring.
If this is not possible, they must consider closure.

In addition to the impact on existing EITE
businesses, new investments in the sector will
be severely curtailed. Many potential investments
will not take place unless there is an effective
mechanism to compensate EITE industries in the
absence of a global price. With no compensation,
or with the levels of compensation proposed in
the Green Paper, and depending on the price
of permits, currently viable investment projects
could lose between 25 per cent and 100 per cent
of their value. This makes many long-term
investments unattractive. An unknown number of
these projects will relocate to foreign jurisdictions.

— The remaining seven businesses must reduce
operating costs in some way.
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Anomalous compensation
The PJPL analysis suggests the government’s preferred approach to compensating EITE industries
will lead to poor economic and environmental consequences.
The PJPL analysis points to five key issues that lead to anomalous compensation and therefore require
new approaches.
— Discontinuities in the compensation scheme see firms at 1,400 tonnes of CO2 per million dollars of
revenue getting no compensation, while firms with 1,500 tonnes of CO2 per million dollars of revenue
receive 60 per cent of their permits free.
— Many businesses receive inadequate compensation under the proposal. The effects on EBIT are
shown below. EITE businesses with emissions intensities between 500 and 2,000 tonnes and margins
of 15 per cent see profits significantly eroded – by up to 40 per cent at a $40 per tonne carbon price.
Firms with 5 per cent margins at the same level of emissions see their profits reduced by between
50 per cent and more than 100 per cent.
— As the price of permits rises, the level of compensation to EITE businesses reduces.
— The proposal to assess businesses for EITE compensation using 2006–08 information risks excluding
from compensation those EITE businesses that are currently experiencing unusually high prices.
— The scheme design creates high levels of uncertainty, discussed in more detail below.

FIGURE 2
HOW AN EMISSIONS SCHEME COULD DESTROY BUSINESSES
Percentage EBIT reductions for businesses at different emissions intensities and
EBIT margins under the Green Paper compensation scheme
per cent
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Source: PJPL calculations based on Green Paper, page 27.

8

4,000

4,500

5,000

Additional uncertainties
and anomalies
Any trading scheme is likely to add an
element of market uncertainty. The logic of
the government’s emissions trading scheme
is that market risk should fall on businesses.
This is an appropriate response.
However, the government’s preferred approach
adds additional uncertainties which go beyond
normal market risk.
The government is yet to determine its 2020
emissions reduction target. However, it has
indicated it will limit permits to EITE industries,
including agriculture, to 30 per cent of the total
permits issued. The government has also
indicated that the number of permits will decline
over time and the rate of decline will depend
on a number of unknown matters. This means
that over time, the supply of permits to EITE
industries will decline unpredictably.
The criteria and timelines for the phase-out of
permits for EITE industries are also unknown.
The government has also indicated it will not
provide any mechanism to address growth in
these industries, meaning future investment in
EITE industries is unlikely. There will be a decline
in economic growth as EITE businesses do not
proceed with their current investment plans.
This gives a significant competitive advantage
to many of Australia’s foreign competitors, who
are yet to support a global carbon response and
have not yet stated clearly when they will do so.

A system that works
for emissions-intensive,
trade-exposed industries
In the absence of a global price on emissions,
Australia should ensure its EITE industries share
the impact of the introduction of the emissions
trading scheme but remain internationally
competitive and expand, while also ensuring
any growth in EITE industries is accompanied
by world’s best practice in emissions reduction.
PJPL has explored two ways Australia could
progress the development and implementation
of the CPRS to achieve these outcomes. While
the remainder of this section relates to their first
approach, the second approach also includes
the features outlined below. The BCA recognises
that depending on the results of international
negotiations, the second approach will need to
be considered.
Working with PJPL, the BCA has identified the
following key features required in the scheme:
— Set a modest trajectory which places Australia
on a feasible path for emissions reduction in
light of its economic structure and recognising
the absence of a global scheme.
— Provide full compensation for emissions above
an emissions intensity threshold.
— Base this emissions intensity threshold on the
financial impact of carbon costs.
— Set the threshold at between three per cent
and five per cent of industry value-add (that is,
EBITDA, plus labour costs) a measure that can
be calculated using company data.
— Provide compensation to all businesses that
meet the emissions intensity threshold.
— Accommodate growth in the EITE industries at
world’s best practice in emissions efficiency, as
discussed below.
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Addressing growth in
emissions-intensive,
trade-exposed industries
An effective and efficient scheme must also
address the potential growth in EITE industries.
The government’s preferred approach is to
constrain this growth through a declining pool
of available permits. This is a severe constraint.
Demand for the products of EITE industries
will continue to grow in line with growth in
population and incomes. To the extent that
this increased demand cannot be satisfied
by domestic supply, it will be supplied from
overseas sources – that is, Australia will
experience demand-driven ‘carbon leakage’.
The end result is that substantial industry
growth will be lost. This is growth which
Australia would have experienced in the
presence of a global emissions price.
Australia can ensure growth in the EITE
industries continues in the absence of a
global response, in one of two ways:

The approach provides a smoother transition
path and lowers the risk of business and
facilities closure and offshore relocation, with its
consequent loss of jobs and economic output.

The electricity
investment task
PJPL also studied both the essential role
the electricity sector must play in emissions
reduction, and the impacts of the CPRS on that
sector. The report highlights major challenges
related to:
— the scale of the sector’s required contribution
to emissions reduction;

— provide permits outside the national cap
sufficient to allow growth in EITE industries; or

— the efforts that will be required to bring forward
low-emission technologies;

— set a modest emissions trajectory which
maintains the competitiveness of the EITE
industries and recognises growth will occur
in these industries.

— creating an environment where there is investor
confidence; and

Australia could offset the issue of additional
permits through the purchase of overseas
permits. Alternatively, it could offset permits
issued by making a direct bilateral agreement
with another nation that a particular emissionsreducing project in that nation would be treated
as offsetting Australia’s emissions.
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The approach outlined above and discussed in
more detail in the attached PJPL report ensures
EITE industries contribute to the effectiveness
of the scheme, remain internationally
competitive but still bear sufficient incremental
costs to provide them with the incentive to
reduce emissions.

— the potential impacts of electricity asset
impairment.

Scale of emissions
reduction required
Given its role in emissions generation the
electricity sector will need to play its part in
achieving any emissions reduction. There is,
however, a physical limit to the maximum rate
at which the electricity sector can reduce its
emissions. For example, achieving a 10 per cent
reduction in emissions from 2000 levels by
2020 will be extremely challenging for the
electricity sector. Such a reduction is, in effect,
a reduction in emissions of 34 per cent from
business-as-usual levels by 2020.
Modelling and estimates suggest this 10 per
cent emission reduction will require a spend
of $4 billion per year – a near-doubling of
investment in new generation and transmission
lines, compared with recent levels. (See page
32 of the PJPL report.)
For this reason, the government may need
to consider a more moderate target than the
34 per cent reduction from business-as-usual
levels.

The challenges of bringing
forward low-emissions
technology
The PJPL report confirms that substantial
investments will be required to transition
Australia’s electricity generation to low-emissions
technologies.
The report also highlights that many lowemissions technologies are still under
development and will not be available to any
substantial degree until after 2020. Australia
faces a major risk of electricity supply disruption
if the emissions reduction required of the
electricity sector is set too high.
Under the most credible scenarios for capacity
growth:
— Gas use for electricity must approximately triple.
This will require significant development of
undeveloped and, as yet, undefined Bass Strait
reserves.
— Installed wind generation capacity must rise
approximately sixfold. New wind generation
must be built at a rate of 600 megawatts per year.
— At least 1350 megawatts of geothermal energy
must be built, although this technology has not
yet been demonstrated on a commercial scale.
— More than 500 megawatts of biomass capacity
must be built, although biomass generation has
failed to grow in recent years.
— More than 1000 megawatts of concentrated
solar or carbon capture and storage (CCS)
facilities must be built, although neither
technology is currently in production and CCS
may not become viable by 2020.
The heavy reliance on gas and wind creates
major risks to supply:
— Many of the gas fields we assume will contribute
to the solution are yet to be fully developed.
— Many potential wind generation sites are yet to
secure planning approval and are distant from
the grid, creating supply and reliability risks.
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Investor confidence
Clearly, success in reducing emissions from
electricity will require an environment where
investors are confident that they can achieve
reasonable returns for the substantial investment
that is required.
If these requirements are to be met, Australia will
need electricity price signals to be transmitted as
clearly as possible. Measures required include:
— Removing all retail electricity price caps so retail
electricity prices rise fully to reflect the increased
cost of supply.
— Winding up the renewable energy target scheme
and allowing the market to determine the most
cost-effective sources of incremental supply.
If the investments and other measures outlined
above are not successful, Australia risks having
insufficient electricity supply to meet total
demand – that is, there is a risk of brownouts
and blackouts.

Asset impairment
It is highly likely that brown and black coal
electricity generation facilities will have to be
rapidly revalued and written down. Some of
the potential impacts of this include:
— Reduced supply reliability as plants close
ahead of schedule;
— Reduced plant reliability if plants with shortened
asset lives are not maintained; and
— Increased price volatility as asset owners use
the spot market rather than contracts.
All these factors in turn will impact on supply
reliability. There is a severe risk of increased
electricity supply interruptions.
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Addressing the electricity
challenges
Given the importance of the electricity sector
and the necessary investment to transition
to low-emissions electricity while maintaining
supply, the BCA recommends that the emissions
trajectory to 2020 is set with appropriate
recognition of what can be delivered by the
electricity sector. Compensation should be
considered for coal generators given their
asset values will be significantly impaired. Both
wholesale and retail prices will need to rise
to fully reflect the impact of the CPRS, and
the renewable energy target should be wound
up as the CPRS is implemented.

Summary
An opportunity for global leadership
If global greenhouse gas emissions are to be reduced effectively over the long term, the world will
need examples of how this can be done effectively and with minimal economic disruption. The stakes
are high. Creating an ineffective or inefficient scheme is likely to bring a harsh cost. But the rewards
of a successful scheme will go beyond a contribution to the global challenge of greenhouse reduction.
Our success will have a multiplier effect among other countries whose own intentions will be shaped
by our example.
The BCA and the government share more than a broad interest in Australia’s national success. They
also share a clear interest in an effective and efficient CPRS design.
Until the rest of the world puts a price on carbon emissions, achieving these goals will require Australia’s
scheme to address EITE enterprises. And it will require minimising the potential uncertainties in the
reliable supply of electricity and the transition to low-emissions electricity generation.
The solution proffered in the government’s Green Paper makes substantial progress towards the goal
of an effective and efficient scheme. With the further adjustment outlined in this paper to address these
goals, Australia can indeed have a CPRS that will be global best practice.
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OVERVIEW
•

This study is the first to use case study data from prominent Australian
businesses to test the effects of particular ETS designs
–

Evidence of these effects on specific businesses has, to date, been
missing from the debate

–

The case study data sheds most light on the effects of the ETS on
trade exposed emission intensive (TEEI) industries and on the
electricity sector

Trade Exposed Emission Intensive industries
•

An ETS will have a profound effect on TEEI industries if no
compensation is paid. Across 14 businesses, and using long run
commodity prices and the European carbon price of $40/t CO2-e:
–

The median profit reduction is 53%

– Seven businesses see their returns drop below acceptable levels; five
see already poor returns become considerably worse
– Four businesses became cash flow negative, and another three see
their cash flows fall by 40 – 70%
•

This will result in considerable ‘carbon leakage’
– Some TEEI businesses will close, others will wind back; there will
be a large reduction in new investment that would otherwise have
occurred, and which would have occurred with a world carbon price
– Australia will lower its emissions in large part by exporting them to
other countries i.e. there will be no price signal to use less cement or
steel (as under a world scheme); we will simply import our growing
needs rather than meet them locally
– Australian TEEI businesses will be poorly placed to adapt to a low
carbon world; indeed, they will receive a signal that they are not
wanted in Australia

•

•

Australia will suffer considerable economic pain for no global
environmental gain
–

Australia’s economic comparative advantage is to a considerable
extent in commodity based emissions intensive industries; shifting
them offshore will lower Australia’s (and the world’s) economic
welfare

–

Australia’s TEEI industries drive at most 0.6% of world emissions,
yet they are often less emissions intensive than their overseas
competitors; damaging Australia’s TEEI industries will not help
address global warming and will likely make it worse

The Government’s Green Paper compensation scheme is inadequate
and contains significant anomalies
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•

•

–

Businesses in industries with average margins and emission
intensities of 1,000 – 2,000t per $1m revenue generally will face
significant profit declines

–

Businesses in low margin industries with emissions over ~500t per
$1m revenue will also face significant profit declines

–

Businesses with emissions of 1,490t per $1m revenue receive no
compensation while businesses with intensities of 1,500t per $1m
revenue receive 900t of free permits per $1m of revenue; the
former will seek to boost their emissions, the latter will not reduce
theirs

Even more important, the Government’s Green paper approach will
strongly limit future TEEI investment
–

By limiting overall TEEI compensation to 30% of permit revenues
the level of compensation available to a business will decline over
time from its original level

–

Under reasonable assumptions, and with no world emissions
reduction scheme, some businesses might anticipate compensation
declining to such an extent that it has little material value by 2020

–

Overall compensation will be phased out according to uncertain
criteria

–

When considering new investment at world’s best emission
practice, therefore, TEEI industry boards will need to make
conservative assumptions that will often reduce the returns on
otherwise attractive investments to unattractive levels

The proposals in this paper call for:
–

Full compensation, but only for emissions above a threshold of
emission costs of 3 – 5% of value add (profits plus labour); this
still sees businesses take a significant profit ‘hit’ consistent with
the welfare loss the entire community will suffer with the
introduction of an ETS

–

Using long term commodity prices when making this compensation
calculation that will apply for many years

–

Having an emissions trajectory that can accommodate investment
in new TEEI facilities (companies will still have to assess how
their investments will perform when there is a world carbon price)

The electricity sector
•

An overall abatement target of 10% emission reduction on 2000 levels
by 2020 will provide significant challenges for the electricity sector if
it is to meet its share of such a reduction
–

This requires a reduction in emissions of 34% from business as
usual levels by 2020 from the electricity sector

–

It requires a near doubling of spend over past levels on new
generation and transmission lines, or a spend of $4 billion per
annum
Port Jackson Partners Limited
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•

•

•

–

It places a heavy reliance on new gas-fired generation as gas use for
electricity must rise from 139PJ today to 375 – 466PJ; this requires
significant new gas field development

–

It also places a heavy reliance on wind generation which must
increase from the current 1,000 MW to around 6,000 MW by 2020,
which is close to the calculated limit of available wind generation
in Australia

–

While post, say, 2020 new technology will allow higher levels of
abatement from electricity, new technology will likely only play a
modest role up until then

This 10% emission reduction will see significant impairment of coalfired generation asset values
–

The only way to achieve this 34% abatement below business-asusual levels is to reduce significantly the use of coal fired
generation, which currently relies on running reasonably constantly

–

Impairment will occur as those generators with a lower carbon
intensity will set the price at times when reasonable gross margins
can be earned, and so the price received by coal-fired generators
will not increase sufficiently to cover their carbon costs

Retail electricity prices should be allowed to rise fully to reflect the
impact of an ETS
–

In particular, governments will need to remove the current price
caps on electricity sold to households, or make quick adjustments
to accommodate the higher wholesale prices

–

A large margin squeeze for electricity retailers, much like occurred
in California, will occur otherwise

The Renewable Energy Target (RET) Scheme should cease with the
introduction of an effective ETS
–

The RET distorts how abatement is achieved so it cannot be at
lowest cost

Other issues
•

A range of other issues have arisen from this work
–

Attention needs to be given to the auction system and derivative
markets to minimise the working capital burden placed on
businesses

–

Petrol should be effectively in the ETS, so that the carbon price
impacts are not offset by excise adjustments

–

Some assistance should be given to smaller businesses affected by
the ETS

–

The treatment of mining within the NGERS Act needs to be
addressed

Port Jackson Partners Limited
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Looking forward
•

There seem only two options that are workable for Australia’s ETS

•

The first option is to set a modest abatement target until the necessary
global agreements are in place (and only these global agreements will
address the greenhouse problem)

•

•

–

A stronger emission reduction trajectory will see Australia meet
this higher target largely by exporting our emissions from TEEI
industries for no world environmental gain

–

This is because once emission prices begin to exceed, say, $20/t
CO2-e, the ‘permit arithmetic’ does not work. That is, there is
insufficient permit revenue to support low emissions technology,
assist low income households and provide sufficient compensation
to prevent the export of Australian emissions associated with
businesses that would have remained in Australia with a world
carbon price

This first option is workable. There are, however, two potential issues
with it
–

Australia may receive a negative international reaction to the
modest initial target, and to allowing TEEI investment outside the
cap (this could occur despite our willingness to adhere to a more
aggressive target as part of a global agreement)

–

With a modest target scheduled to move to a more aggressive target
with a global scheme the banking of permits may be difficult, and
the scheme could see volatile emission prices sending mixed
abatement signals

The second option takes a different approach. This option would see
Australia fix the carbon price in Australia at, say, $10 – 20/t CO2-e
until there is an effective global agreement. This option:
–

Would see Australia with only one target, the one that would apply
when there is an effective global agreement; Australia would
undertake to meet this target by buying permits internationally as
allowed under a global agreement

–

Avoids the issue of TEEI investment needing to be outside the cap
until there is a world scheme

–

Addresses the issue of potentially volatile emission prices

•

This option essentially resembles an emissions tax. When effective
global agreements are in place, however, the infrastructure that is in
place will allow a swift move to full emissions trading

•

Both of the options provide a sensible way forward. The preferred
option should be that which allows Australia to make the most
effective contribution towards achieving global emissions abatement

Port Jackson Partners Limited
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1.

INTRODUCTION, EXECUTIVE SUMMARY AND
POSSIBLE WAYS FORWARD

This work takes as its starting point that the world must reduce its greenhouse
gas emissions significantly and quickly. In his recent draft report Ross Garnaut has
weighed the range of opinion on the greenhouse science and concluded that the wisest
course is to act on the basis that the majority of climate scientists are right.1
The overall finding of the Garnaut Report is that, without action, Australia’s
GDP will be around 5% lower by 2100 than it otherwise would have been. More
relevant, however, are the specific affects predicted for our coastal areas, water
supplies and a range of other specific assets.
The point stressed by both the Garnaut Report and the Commonwealth
Government’s recent Green Paper, however, is that “Climate Change is a global
problem requiring a global solution”.2 That is, Australia acting alone cannot address
the challenge of global warming: Australia’s main role will be in encouraging others
to act.
With the above in mind both the previous and the current Commonwealth
Government decided to introduce an emissions trading scheme (ETS). The current
Government intends to introduce this scheme by 2010.
It follows from the above that Australia is introducing an ETS to achieve two
objectives:
•

To facilitate a global agreement on emissions reduction by indicating
Australia’s willingness to play its appropriate role in a world response,
and so to influence others to do the same

•

To begin to send the signals that will encourage Australian businesses
and households to change their behaviour to suit a low emission world

From these objectives it can be seen that Australia’s ETS must be, and be seen
to be, successful. Only a successful scheme will influence others to follow, and only a
successful scheme will have the acceptance in Australia to influence behaviour.
There are many possible characteristics of a successful ETS. Five critical
characteristics are highlighted below:
•

It must help Australia achieve appropriate emissions reduction from
business-as-usual levels

•

The scheme’s effects on low income households should be neutralised
as much as possible

1

Garnaut Climate Change Review, ‘Draft Report’, June 2008, page 1

2

Dept of Climate Change, ‘Carbon Pollution Reduction Scheme Green Paper’, July 2008, page v
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•

It should avoid ‘carbon leakage’; that is, it should not achieve
emissions targets in Australia by simply exporting emissions for no or
little overall world abatement

•

It should facilitate an industry composition similar to the one that
would apply with a world carbon price

•

It should avoid significant adverse events such as interruptions to
Australia’s electricity supply.

With all the above in mind the Business Council of Australia approached Port
Jackson Partners Limited (PJPL) to discuss how best to contribute to a successful ETS
for Australia. It was agreed that the most appropriate step was to analyse the effects
of particular ETS design parameters on the economic performance of a number of
specific Australian companies. This practical discussion of the implications of an
ETS on specific industries and companies has, to date, been missing from the debate.
This analysis can make a unique contribution to the introduction of a successful ETS
in Australia.
PJPL has worked closely with many prominent Australian businesses covering
metals processing (alumina, aluminium, lead, zinc, nickel), manufacturing (cement,
steel, paper, glass), electricity generation, oil refining, coal mining and sugar milling.
These companies cover most sectors that would be considered emissions intensive,
and they alone account for nearly 6% of Australia’s emissions. In addition to
considering their emissions intensity, PJPL examined their commercial performance
in some detail and also examined the commercial outcomes from particular
investments under evaluation or recently completed.
A range of other activity has also been undertaken. In particular, the two most
respected models of Australia’s electricity sector have been examined. This has been
crucial to understanding how an ETS will affect this complex sector.
Four recent Government sponsored reports into an ETS have also been
examined, including:
1. the report presented to the previous Government by the Prime
Minister’s Task Group3;
2. the more detailed work undertaken by State Governments4;
3. Ross Garnaut’s draft report, mentioned above; and
4. the recent Government Green Paper.
The BCA and PJPL have been important contributors to the Australian debate
on an appropriate response to the greenhouse challenge.5

3

Prime Ministerial Task Group on Emissions Trading, ‘Report of the Task Group on Emissions
Trading’, May 2007

4

Principally the National Emissions Trading Taskforce, ‘Possible design for a national greenhouse gas
emissions trading scheme’, December 2007
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Finally, the existing European ETS has been examined to understand its
lessons, including how and how not to compensate electricity generators and other
industries. It is clear that the ambitions for an Australian ETS in 2010 are more akin
to the ambitions of the European ETS in 2020, not as it is currently. That is, the
Europeans have opted for a more ‘careful’ start than Australia currently appears to be
aiming for. This approach has allowed ‘mistakes’ to be made and corrected, and
impacts on industry to be successfully managed, while allowing carbon price signals
to begin to shape the EU economy.
From all of the above analysis this study has developed some significant
proposals that should help shape Australia’s ETS. In broad terms the proposals cover
the following.
First, the trade exposed, emissions intensive (TEEI) industry compensation
method suggested in the Green Paper creates anomalies and is inadequate to address
carbon leakage and investment certainty. Given the analysis undertaken for this study
a new approach is required. Ten proposals are put forward to make the TEEI
compensation scheme effective.
Second, a 10% emissions reduction target on 2000 levels by 2020 is very
challenging for the electricity sector, given the physical limits to installing new lowemission and renewable generation plants. It will also have significant effects on the
asset values of the coal-fired generators.
Third, there are a number of other important issues to address to make the ETS
as practical and effective as possible.
Finally, these findings, when taken together, suggest there are only two options
for Australia to introduce an effective ETS and so make a material contribution to
achieving global emissions abatement.
Each of these broad findings will now be developed further here and explained
in detail in subsequent chapters.
1.1

Designing an effective compensation scheme for trade exposed, emissions
intensive (TEEI) industries requires a new approach

The treatment of TEEI industries is the most significant issue for Australia’s
competitiveness and for the bulk of Australian industry. This issue dominated
discussions held with a wide cross section of Australian producers of goods.
There is considerable ill informed comment on this issue. Newspapers contain
many statements, some from experienced commentators, to the effect that providing
compensation to TEEI industries is a “political” compromise that goes against the
objectives of an Australian ETS. This is clearly not the case.

5

See, for example, Port Jackson Partners Limited, ‘Establishing credible targets for greenhouse gas
reduction’, May 2007
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Providing TEEI compensation is the logical thing to do when a country
introduces an ETS prior to its competitors. Indeed, not to do so compromises the
environmental objectives of the scheme as countries largely meet their emission
targets by exporting their emissions to other countries.
This Report’s findings on this important issue can be summarised as follows.
•

Australia’s ETS should include compensation for TEEI industries until
there is a global emissions reduction agreement
– Australia has a high proportion of trade exposed industries, and
their competitors are overwhelmingly located in countries without
an ETS
– Moving the production of those industries offshore would not assist
global emissions reduction

•

Australian TEEI industries should receive ~90% compensation by
providing full compensation for emissions above an appropriate
threshold
– A threshold of between 3% and 5% of industry value add is
recommended
– A threshold expressed in terms of tonnes of emission intensity per
$1m of revenue (as used in the Green Paper) is biased against lower
margin industries, and is inappropriate at higher carbon prices

•

A range of other design features are important
– For example, using long run prices to calculate revenue, to provide
fairness and investment certainty

•

While the above is in agreement with the Green Paper in some
respects, there are important differences
– There are at least five significant problems with the compensation
regime proposed in the Green Paper.

Each of these points is addressed in turn below.
1.1.1 Australia’s ETS should include compensation for TEEI industries
The logic underlying this perspective is based on the following facts:
•

Australia’s traded goods sector overwhelmingly competes with
countries without an ETS
– For example, over 80% of Australia’s exports go to countries
without an ETS, compared to 40% for, say, the UK
– And around 75% of our imports come from countries without an
ETS compared to 40% for the UK

Port Jackson Partners Limited
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•

60% of Australia’s exports are commodity based or other
manufacturing, which is significantly higher than virtually all other
developed countries
– These industries are often emission intensive

•

Placing Australia’s traded goods sector at risk will bring no
environmental gain. Australian industry is, in general and at
minimum, no more emissions intensive than alternative locations for
production without an ETS

An example makes this logic clear. If Australia makes its cement production
uncompetitive, so that we import our cement versus produce over 80% of it in
Australia as we do now, Australia’s emissions will reduce but the world’s emissions
will not (indeed, they will rise as Australian cement producers are less emissions
intensive). If Australia’s cement producers face a carbon cost they must pass it on, so
Australia will import its cement from Asia where there is no carbon cost. Australians
will not use less cement; they will use imported cement.
This point also applies to meeting Australia’s growth in cement demand. If
investment in new cement facilities in Australia is discouraged then imported cement
from countries without an ETS will meet the country’s increasing demand.
Some may point to Europe to say that imports of such products did not occur
in Europe. This is because, in general, the European ETS provided many free permits
to such producers.
It is also important to highlight that TEEI industries are important to Australia.
This can be seen from Exhibit 1.1.
Exhibit 1.1
CONTRIBUTION OF TEEI INDUSTRIES* TO THE AUSTRALIAN ECONOMY
TEEIIs

NOTE DIFFERENCES
IN SCALES

Investment
Percent, $ Billions
Percent TEEII
contribution

14%

Exports
Percent, $ Billions
16%

53%

264
Agriculture,
forestry and
fishing
(TEEIIs)
Mining
(TEEIIs)
Manufacturing
(TEEIIs)
Other
Manufacturing
(non-TEEIIs)
Mining
(non-TEEIIs)

3%
7%
6%

5%
3%
6%

76%

51%

216
4%

16%

17%

128

151

Gross value add
Percent, $ Billions

30%

8%
12%

Employment
Percent, Million employees
15%

14%

10%

920

10

2%
4%
8%

9

3%
7%

5%
9%

Agriculture,
forestry and
fishing
(TEEIIs)

578
3%
3%
9%

85%

79%
82%

32%

27%

28%

10%

80%

79%

2%
4%

2%
7%

13%
6%

13%

4%
2%

3%
3%

4%

4%
1%

2000

2007

2000

2007

2000

2007

2000

2007

*

These classifications are broad approximations only, and some TEEII facilities will still be in excluded sectors and vice versa; some columns do
not add to 100% due to rounding
Source: ABS; BCA analysis

In 2007 TEEI industries provided around 16% of Australia’s investment and
over 50% of its exports. They also provided 10% of employment. Australia must
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take great care when it imposes significant costs on such industries when none apply
to the vast majority of their overseas competitors.
1.1.2 Australian TEEI industries should receive ~90% compensation by providing
full compensation for emissions above an appropriate threshold
It is straightforward to show that the companies that participated in the case
study analysis are trade exposed, and in virtually all cases unable to pass on additional
carbon costs. Many are exporters, and many others have the prices they charge their
customers set by the price of imported products.
Given access to the economic information made available by the case study
businesses, the effects of a lack of compensation on TEEI industries can be estimated.
It is acknowledged that policy makers have not previously had the benefit of this type
of analysis based on real company data.
•

Without compensation, and using the European emissions price of
$40/t CO2-e, the median profit6 reduction for the 14 case study
businesses using long run economics where appropriate is 53%

•

Without compensation, seven of the businesses see their returns drop
below acceptable levels of ~15% return on assets, while five
businesses see already low returns become considerably worse, again
based on long run economics where appropriate

•

Without compensation cash flows often fall to unsustainable levels

The analysis is described in detail in Chapter 3 of this report. Exhibit 1.2,
however, explains the results of the cash flow analysis.
Exhibit 1.2
IMPACT OF CARBON PRICING ON CASE STUDY BUSINESS PRE-TAX CASHFLOW*
Percent change in cash flow assuming no compensation
3 businesses will consider
closure given high risk of
future negative cashflows;
will certainly take drastic
action

4 businesses
must shut

CARBON PRICE = $40/t CO2-e

7 businesses may remain open, but would
take immediate action to reduce cash
demands and/or improve profits

(18%)

(16%) (15%) (14%)

(10%)

(25%)
(32%)
(42%)
(56%)
(71%)

100%
(104%)
(347%)

(198%)

(166%)

* Analysis uses long term economics where appropriate; others are at current or next year forecast economics
Source: Case study companies; PJPL analysis

6

As measured by earnings before interest and tax (EBIT)
Port Jackson Partners Limited
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It can be seen that without compensation four of the case study businesses
would need to shut immediately at a carbon price of $40/t CO2-e; they are cash flow
negative, and significantly so. Another three lose between 40 – 70% of their cash
flow, and an additional seven lose between 10 – 32% of their cash flow. Note that the
extent of the cash flow losses depends on the carbon price used. The assumption of
$40/t CO2-e reflects the average price of EU ETS 2008 carbon permits over the past
twelve months. It is also consistent with a number of other price forecasts.
The case study businesses can be used to create a typical or median case set of
economics around which the effects of a fall in profits on a business’ share price can
be shown. The results of the analysis are shown in Exhibit 1.3, and explained in more
detail in Chapter 3.
Exhibit 1.3
Based on median
economics of case
study business

SHARE PRICE IMPLICATIONS OF REDUCED EBIT—HYPOTHETICAL TEEIIS BUSINESS
Percent

SHARE PRICE IMPACTS FOR
AN ENTIRELY TEEI BUSINESS

• Accelerated reduction in share
price caused by:
– Combination of immediate fall in
earnings and 50% reduction in
growth capital expenditure
– Fixed nature of interest and SIB
capex mean dividend payments
cease before EBIT falls to zero

Relationship between EBIT impact and share
price reduction
Share
EBIT price
impact impact
(9%)

Share
EBIT price
impact impact

Share
EBIT price
impact impact

(17%)
(33%)

Lowest profit
fall in case
study
businesses

(53%)
(63%)

Median
profit fall

(100%)

*

Assumes pre-emissions trading performance of 14.5% ROA, growth capex spend sufficient for 2% revenue growth per year, SIB capex equal to 100% of
depreciation assumed to be over an average of 15 years, 50% gearing, 9.0% interest on debt; dividends set at maximum of 75% of NPAT and available
cash; excludes working capital impact of permit purchases; share price derived using discounted value of future dividend payments, and cost of equity
capital equal to 6.25% risk free rate plus 6% equity risk premium
Source: Case study companies; PJPL analysis

The effects on shareholder value from a lack of TEEI compensation are
extremely significant. Even the smallest fall in profits from the case study businesses
would cause a share price fall of 17% due to the reduction in both earnings from the
current business as well as earnings growth as capital expenditure is reduced, and
given the need to meet fixed commitments such as interest and stay-in-business
capital.
Companies will, of course, react strongly to such impacts.
•

Businesses facing reduced earnings and a loss in shareholder value will
take measures to recover at least some of what has been lost. They will
seek to reduce costs to recover the reduction in returns. These actions
could include staff reductions, pressure on their suppliers and also
steps to reduce their emissions.

•

Those who see their returns fall below acceptable levels will need, in
addition, to question the attractiveness of the industry they are in. At a
minimum, capital expenditure will be diverted from this now
underperforming business.
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•

Other businesses will, of course, need to close as cash flow is seriously
squeezed or, indeed, negative.

Experience across a range of industries suggests that, in general, when profits
are permanently reduced by more than, say, 10%, companies will behave in ways that
could inappropriately change the shape of Australia’s industry structure. This is a
subjective judgement based on commercial experience.
In addition to the effect on existing businesses, with no compensation
domestic investment will be very difficult to justify. This is shown in Exhibit 1.4.
Exhibit 1.4
EACH LINE REPRESENTS
ONE PROJECT

SENSITIVITY OF PAST/POSSIBLE CASE STUDY INVESTMENTS TO CARBON PRICE
Index; base case NPV = 100
Range of carbon
prices at which
25% loss of project
value occurs

120

Range of carbon
prices companies
could assume on long
lived investments

Most offshore investment
options available to case
study companies are in
non-ETS countries

100

80

25% loss of
project value

60
40

20
0
0

20

40

60

80

100

120

140

160
Carbon price
$/t CO2-e

Source: Case study companies

At carbon prices of just over $50/t CO2-e all past or contemplated projects
from the case studies lose 25% of their value. All lose 50% of their value at a carbon
price of $100/t CO2-e, a price which will be factored into any assessment of long lived
investments.
These circumstances would result in the objectives for the ETS, described
earlier, not being met. The business actions described above would almost certainly
result in substantial ‘carbon leakage’. Many Australian businesses that could survive
under a global carbon price would close prematurely, and significant investment
would be lost. The broader economic impacts would be profound.
Paying full compensation, but only for emissions above an appropriate threshold.
Clearly, if no compensation is paid to TEEI industries the effects will be
considerable. Those who have dismissed the need for compensation for TEEI
industries have not, of course, had access to particular company economics, as shown
above.
Having demonstrated the need for compensation, the question remains at what
level. This report’s proposals, and the rationale for them, are summarised in Exhibit
1.5.
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Exhibit 1.5
PROPOSALS FOR COMPENSATION FOR IMPACTS ON TEEI BUSINESSES

Proposal

Rationale

1. Provide full compensation but
only for emissions above a
threshold

• Avoids providing an incentive to increase emissions to make the threshold
• Fair to businesses just under the threshold

2. Use a threshold based on the
financial impact of carbon
costs

• Avoids large carbon price risk being placed on TEEI businesses
– Prior to international agreements, Government can best manage prices

3. Set a threshold of between 3
and 5% of industry value add

• Limits EBIT impacts while creating an appropriate abatement incentive
• Avoids unfairly punishing highly profitable but low margin industries

4. Compensate all businesses
which face material impacts

• Set compensation based on risk to TEEI industries, not within the artificial
30% limit
• At modest carbon prices, however, the compensation proposed here is
consistent with proposed limits on TEEIIs compensation

5. Issue permits to new TEEI
facilities outside the
emissions cap, assuming
“world’s best” emissions

• The alternative is to stop investment or place unreasonable demands on
other sectors
• Maximises chances of investment consistent with a global carbon price

Providing compensation only for emissions above a particular threshold will
avoid ‘gaming’ and is fairer. That is, it avoids a company at 1,400t CO2-e/$m revenue
getting no compensation but a company with 1,500t CO2-e/$m revenue receiving 60%
compensation, as under the Green Paper proposals. It also avoids creating an
incentive for the first company to increase their emissions in order to change their
eligibility for compensation, or the second company not to reduce them.
Using a threshold based on the financial impact of carbon costs, not on tonnes
of emissions intensity, is also fairer. At low carbon prices businesses may be
sufficiently protected, but this will not apply as carbon prices increase. This is
illustrated in Exhibit 1.6.
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Exhibit 1.6
15% EBIT MARGIN

EBIT IMPACT OF DIFFERENT COMPENSATION SCHEMES
Percent reduction in EBIT after compensation
Emissions intensity threshold of
1,500t/$m of revenue

Emissions cost impact capped at
2% of revenue

100%

100%

90%

90%

80%

80%

70%

70%

60%

60%

50%

50%

40%

40%

30%

30%

20%

20%

10%

10%
0%

0%
0

20

40

60

80
100
Carbon price
$/t CO2-e

0

20

40

60

80
100
Carbon price
$/t CO2-e

Source: Case study companies; PJPL analysis

Capping the cost at 2% of revenue caps the percentage impact on profits at
around 10%. Using an emissions intensity threshold sees the percentage profit
reduction increase dramatically at higher carbon prices, for example at the Green
Paper threshold of 1,500t CO2-e for each $1 million of revenue.
This is a key point. Who should bear the impact of high carbon prices when
Australia is imposing a price on carbon ahead of its main competitors? The
Australian Government is, of course, in control of how fast Australia will seek to
reduce emissions prior to a world approach, which will be the key determinant of
carbon prices.
This is also an important point for investment certainty. At high carbon prices
(say, $50 – $100/t CO2-e) medium intensity companies see their profits fall by 50100%. When making investments, or indeed when planning the future of their
businesses, companies will assume carbon prices at these levels are possible.
The third proposal is to use a threshold of between 3% and 5% of industry
value add before full compensation is paid. The comparison with a revenue-based
threshold is shown in Exhibit 1.7.
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Exhibit 1.7
IMPACT OF THRESHOLD ON COMPENSATION
Percent EBIT reduction after compensation

5% value add

10%

CARBON PRICE = $40/t CO2-e

2% revenue
16%

32%
23%
15%

• Reflects differences in
businesses profit
margins and so
– Results in relatively
equal profit impacts
for all
– Avoids unfairly
penalising highly
profitable but low
margin industries

8%
15%
7%
13%
9%
9%
7%
10%
10%
9%
Median EBIT
reduction = 10%

46%
65%
31%
25%
11%
6%
8%
5%
8%
5%
10%
7%
9%

• No allowance is made
for differences in profit
margins and so
– Companies within
industries are treated
more appropriately…
– …but industries with
low margins are
unfairly penalised
• Requires a low
threshold to deliver an
appropriate level of
compensation

Median EBIT
reduction = 10%

Source: Case study companies; PJPL analysis

The problem with a revenue-based threshold is its affect on low or modest
margin industries. There are many attractive industries that are structured around
modest margins (say, 10 – 15%). A threshold of emission costs equalling 2% of
revenue, for example, would see a 10% margin business lose 20% of its profits.
Using value add is more appropriate. It is the sum of profits and employment
costs and represents the value a firm adds to the inputs it buys from other firms.
Compensation for TEEI businesses should be high, but not complete. This
ensures that the TEEI industries share in the reduction in overall welfare associated
with the introduction of the ETS, and that TEEI businesses feel a clear profit signal to
begin abatement.
It is important to observe that evidence from the case study businesses
suggests that in many cases a compensation threshold higher than 5% of value add
would result in profit impacts large enough to defeat the purpose of compensation.
All businesses which face material impacts should be compensated, without an
artificial limit on the overall level of compensation. The Green Paper, for example,
proposes to cap total TEEI industry compensation at 30% of permit revenue which
may sometimes be appropriate (for example, at $20/t CO2-e) and sometimes not.
Note, however, that at the carbon prices assumed in the Green Paper, the thresholds
proposed in this paper should likely keep the cost below 30% of total scheme revenue,
including agriculture. The cost would exceed 30% of total scheme revenue, however,
at a carbon price of $40/t CO2-e.
It is also worth explaining the proposal to exclude new TEEI industry
investments from the emissions cap (proposal 5), which is fundamental. This can be
done by way of an example. If it is assumed that TEEI industries were to grow 3½%
per annum then non TEEI sectors will need to abate around 150% more than they
otherwise would.
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1.1.3 A range of other design features are important
To get the ETS design right there are a range of other design features which
are important. These are summarised in Exhibit 1.8 and listed as proposals 6-10.
Exhibit 1.8
OTHER PROPOSALS FOR ETS DESIGN

Proposal

Rationale

6.• Determine TEEI facility

eligibility and compensation
over long time intervals (e.g.
every 5 years)
7.• Calculate eligibility based on

long run economics
8.• Compensate for Scope 1 and 2

emissions
9.• Compensate using a

combination of permits
and cash
10.• Continue compensation until

key competitors all face a like
carbon cost

• To provide a continuing incentive for firms to abate

• Essential for fairness
• Also fair to businesses who may receive less compensation when prices
are volatile
• Given the potential impacts of Scope 2 emissions, there is no logic to
compensating for only Scope 1
• Scope 1 emissions will cost permits, Scope 2 will cost cash
• It is appropriate to match the type of cost with the type of compensation
– for example, to eliminate mispricing risk
• Consider allowing significant new TEEIs investments, with world’s best
emissions practice, to sign a contract with Government
– Creates a legally enforceable ‘property right’ to provide sufficient
certainty over policy changes, which would cease with a world scheme

Many of the above points are obvious from the rationale given in the Exhibit.
All proposals are fully explained in Chapter 3.
The logic of the proposal to calculate eligibility at long run economics
(proposal 7) may require more explanation. It revolves around fairness and certainty.
The main point is that, with single point in time assessments of compensation
eligibility, as suggested in the Green Paper, it would be unfair if the assessment
occurred at the higher point of the commodity price cycle.
1.1.4 There are at least five significant problems with the compensation regime
proposed in the Green Paper
There are five significant problems worth highlighting with the Green Paper
proposals. These arise because the Green Paper only picks up essentially one of the
10 proposals (number 8 – to compensate for both Scope 1 and Scope 2 emissions).
The first problem is that the Green Paper scheme involves discontinuities,
which cause serious anomalies. This is explained in Exhibit 1.9.
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Exhibit 1.9
TEEIIS COMPENSATION SCHEME ENVISAGED IN THE GREEN PAPER

1600
Tonnes of
uncompensated
1400
emissions
t CO2-e/$m revenue
1200

0%

60%

90% compensation
As intensity moves above
each thresholds, a higher
percentage of permits are
paid for by Government

1000
Low intensity
emitters pay for all
carbon permits

800
600

As intensity rises, the
number of permits
paid for by TEEIIs
companies increases

400
200
0
0

1,000

2,000

3,000

4,000

5,000

6,000
7,000
8,000
Emissions intensity
t CO2-e/$m revenue

* Excludes sectors with emissions intensity less than 300t CO2-e/$m revenue
Source: DCC Green Paper, Section 9.4.3; PJPL analysis

The discontinuities mean, for example, that a firm with 1,400t CO2-e
emissions for each million dollars of revenue receives no compensation, while a firm
with 1,500t CO2-e/$m of revenue receives permits to emit 900t for every million
dollars of revenue. A firm with emissions of 2,000t CO2-e /$m revenue receives
1,800t of free permits for every million dollars of revenue, while a firm with
emissions of 1,900t CO2-e/$m of revenue receives only 1,140t.
The Government Green Paper creates these discontinuities because it is using a
threshold based on tonnes of emission intensity, not one based on the percentage
financial impact as advocated in this paper. As shown in Exhibit 1.6, a tonnage based
emission intensity threshold reduces profits by too large an amount at high carbon
prices. The Green Paper is therefore forced to compensate for a proportion of all
emissions once a company meets the threshold, not just those above the threshold.
The Green Paper’s use of a threshold based on tonnes of emission intensity is, quite
simply, the wrong starting point.
The second problem is the inadequate compensation provided to many
businesses under the Green Paper proposals. This is shown in Exhibit 1.10, which
summarises possibly the key analysis in this paper.
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Exhibit 1.10
IMPACT OF COMPENSATION SCHEME DESIGN ON COMPANY EBIT
Percent EBIT reduction after compensation
CARBON PRICE = $40/t CO 2-e

100% compensation above margin threshold
5% value add

2% revenue

Green paper arrangements

120%

120%

120%

100%
80%

EBIT
100%
margin
80%

EBIT
100%
margin
80%

60%

60%

40%

40%
5%
15%
30%

20%
0%
0

60%

20%
0%

1,250 2,500 3,750 5,000
Emissions intensity
t CO2-e/$m revenue

EBIT
margin

0

5%

40%

5%

15%
30%

20%

15%
30%

0%

1,250 2,500 3,750 5,000
Emissions intensity
t CO2-e/$m revenue

0

1,250 2,500 3,750 5,000
Emissions intensity
t CO2-e/$m revenue

Source: DCC Green Paper; PJPL analysis

Australian TEEI companies, with emissions intensities of 500 – 2,000t
CO2-e/$m revenue and margins of around 15%, see their profits significantly affected
at, say, a permit price of $40/t CO2-e. Profits decline by between 20 – 40% for such
firms. Businesses in industries with low margins see profit impacts of well over 50%,
in some cases over 100%. This is inappropriate and counter productive.
The available data suggest many Australian businesses will find themselves
receiving inadequate compensation. This is shown in Exhibit 1.11, which uses data
presented in the Green Paper to show the relative size and emissions intensities of
Australian industries. The data is compared with the Green Paper compensation
arrangements presented in Exhibit 1.9.
Exhibit 1.11

COMPENSATION RECEIVED BY POTENTIAL TEEI INDUSTRY SECTORS

1600
Tonnes of
uncompensated
1400
emissions
t CO2-e/$m revenue
1200

0%

60%

2002 DATA AS USED IN GREEN PAPER

60 Total TEEI
industry revenues*
$ Billions (2002)
50

90% compensation

40

1000
800

30

600

20

400
10

200
0
0
• Averages combine
individual businesses with
varying intensities…
• ….but many are likely to
be in this range

1,000

2,000

3,000

4,000

Range includes refined metals, oil
and gas, paper, basic chemicals

5,000

0
6,000
7,000
8,000
Emissions intensity
t CO2-e/$m revenue

* Excludes sectors with emissions intensity less than 300t/$m revenue
Source: DCC Green Paper, Section 9.4.3; PJPL analysis
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This data suggests many businesses will receive very little compensation.
Though the industry averages shown combine businesses of varying intensities, many
businesses will be in the region less than 2,000t CO2-e/$m revenue, and so will
receive inadequate or no compensation.
The third problem is that TEEI industries are taking on an unacceptable carbon
price risk. This is shown in Exhibit 1.12.
Exhibit 1.12
EMISSIONS INTENSITY TO BE ELIGIBLE FOR COMPENSATION
Tonnes CO2-e/$ Million revenue

Carbon prices
most often quoted
in Green Paper
At $20/t CO2-e,
threshold is
equivalent to 3%
of revenue

4,000
3,500
3,000

At $40/t CO2-e,
threshold is
equivalent to 6%
of revenue

2,500
2,000

Green Paper
threshold for 60%
compensation

1,500
1,000
6%

500

3%

0
10

20

30

40

50

Assumption used
in modelling

60

70

80
90 100
Carbon price
$/t CO2-e

Compensation
threshold as
percent of revenue

Source: DCC Green Paper; PJPL analysis

The Exhibit shows that at the Green Paper’s assumed carbon price of $20/t
CO2-e, a 1,500 tonne threshold amounts to 3% of revenue. At a price of $40/t CO2-e,
however, to provide compensation to firms who are losing 3% of revenue requires a
threshold of around 750t CO2-e/$m revenue. Alternatively, retaining the same 1,500
tonne threshold implies that compensation will be paid only to firms who lose 6% of
revenue. At $40/t CO2-e the Green Paper thresholds are clearly inadequate. This
carbon price risk sits with TEEI industries under the Green Paper proposals.
The fourth problem is that the Green Paper proposes to make “once and for
all” assessments for eligibility on the basis of current (2006 to 2008) economics. This
risks unfairly denying compensation to TEEI businesses currently experiencing
unusually high prices. Many commodity businesses are in this category. Assessments
with long term impacts must be based on long term industry economics.
The fifth, and possibly the most critical problem, is that the Green Paper
creates too much uncertainty for TEEI industries, both for their current businesses and
for future investment. This is explained in Exhibit 1.13.
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Exhibit 1.13
CAUSES OF UNCERTAINTY IMPLICIT IN THE GREEN PAPER COMPENSATION SCHEME DESIGN

Practical implications for business
decision makers

Green paper position

Problems

• Rates of TEEI industry
compensation will be
adjusted to target a fixed
30% of permit revenue

• Actual levels of compensation paid to
a TEEI business will be related to
many factors, such as:
– emissions cap size
– rate of TEEI industry growth
– emissions abatement achieved by
TEEI businesses

• Estimating the future economics of
new or existing businesses will be
made difficult
• Reasonable assumptions will see
TEEI business’ earnings decline
dramatically by 2020

• TEEI industry compensation
will be phased out
according to broad criteria

• Suggested criteria are too broad to be
useful…
• … especially after 2020, where
compensation could end under a
range of scenarios

• It will be difficult to determine in
advance the timing and economic
impacts of reductions in compensation
• As there will be no recourse if policies
change, Boards must make very
conservative assumptions when
considering investment

These arrangements create uncertainty in two ways.
First, by fixing the rate of total TEEI industry compensation to 30% of permit
revenue, rather than linking it to what is appropriate, companies cannot predict their
future compensation, particularly as the emission trajectory declines. Under
reasonable assumptions, TEEI businesses may judge that any benefit of the
compensation scheme will quickly be eroded. Exhibit 1.14 illustrates this.
Exhibit 1.14

IMPACT OF GREEN PAPER COMPENSATION SCHEME - 2020
Percent EBIT reduction after compensation
CARBON PRICE = $40/t CO2-e
No Compensation – 2010

347%
162%
133%
104%
93%
87%
74%
33%
26%
24%
16%
10%
10%
9%
Median EBIT
reduction = 53%
Median EBIT
reductions at
$20/t CO2-e

27%

Green Paper 2020

147%
98%
127%
63%
56%
37%
32%
14%
11%
14%
10%
10%
10%
9%

Key assumptions:
• TEEI compensation
allocation 30% of permit
revenue is fully used
• National emissions cap set
for straight line decline to
60% reduction from 2000
emissions in 2050
• TEEI industry growth of
3.5% per annum
• TEEI industries abate at
half the rate of cap decline,
at a cost of half the permit
price

Median EBIT
reduction = 23%
12%

Source: Case study companies; DCC Green Paper; PJPL analysis

The Exhibit compares the EBIT impact for the case study companies with no
compensation, and a forecast EBIT impact after the compensation envisaged in the
Green Paper, for 2020. The latter estimates are based on the assumptions shown in the
blue shaded box. All are reasonable given the Green Paper’s proposals, forecast sector
growth rates and possible emissions cap policies. Many case study businesses
repeating this analysis would conclude the proposed compensation arrangements have
little lasting value.
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Second, the criteria set to determine when compensation will be phased out are
too broad. The Green Paper’s description of these criteria, and the likely reaction of
TEEI businesses’ Boards, are shown in Exhibit 1.15.
Exhibit 1.15
POSSIBLE BOARD VIEW OF GREEN PAPER CRITERIA TO PHASE OUT OF TEEI INDUSTRY COMPENSATION

Green Paper criteria

Possible Board perspective

Between 2010 and 2020:
• Assistance would be provided to emissionsintensive trade exposed industries as
proposed unless broadly comparable
carbon constraints are introduced in key
competitor economies, in which case
assistance would be withdrawn
Beyond 2020:
• Assistance would be withdrawn if broadly
comparable carbon constraints are
introduced in key competitor economies or
• Assistance would be phased out over a fiveyear period in the event of acceptable
international action that places obligations
on an industry’s major competitors or
• Assistance would be continued as proposed
in the absence of broadly comparable
carbon constraints or acceptable
international action

• There is a real risk assistance
could be unwound before a level
playing field was achieved
– This risk increases after 2020
• Changes to these criteria could
quickly make a previously
attractive investment
uneconomic
• In any event, compensation will
be reducing with the overall
trajectory

Affect on investment
economics

• For hypothetical investments
that would have earned 15%
post-tax IRR
– If compensation stops after
10 years and the carbon
price is then $100/t CO2-e
the returns drop to 4%

Source: DCC Green Paper

Boards are likely to find little assurance in these criteria. In particular, after
2020 the extent of compensation is sufficiently uncertain that most Boards would have
to anticipate a global scheme to invest – an assumption that today could not be relied
upon.
Unless these problems are addressed there will be considerable uncertainty for
business that will limit stay-in-business investment and is judged to be sufficient to
cripple new investment. This crippling of new investment will result in significant
carbon leakage.
Many changes to the Green Paper arrangements should be made to provide
sufficient certainty. These changes were anticipated in the proposals in Exhibits 1.5
and 1.8 above.
1.2

Given the nature and complexity of Australia’s electricity sector great
care is required to ensure an appropriate transition

The electricity sector must, at a minimum, meet its share of any Australian
emission reduction target. The electricity sector accounts for around 35% of
Australian emissions, and emissions from electricity are increasing faster than from
other sectors. In addition, there are both available and possible technologies that can
replace coal in electricity generation to reduce emissions. It is not as obvious how
emissions can be reduced in many other sectors in the near term (for example, in steel
making).
Wholesale electricity prices will need to rise by between 40 – 80%, and retail
prices will need to rise by between 25 – 40% over the status quo to achieve a 10%
reduction in emissions from 2000 levels by 2020 in the electricity sector. A 10%
abatement target by 2020 is close to a straight line trajectory from expected 2010
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emissions to a 60% reduction from 2000 levels by 2050. Such price increases are
expected under an ETS and they will provide useful signals to reduce consumption.
The conclusions in this report have been based on a deep understanding of the
two main models of the electricity sector used in Australia (ACIL Tasman and CRA)
and on a detailed examination of the economics of specific power stations. PJPL also
has extensive knowledge of this complex sector.
Based on this analysis, the following recommendations are made with regard
to the electricity sector:
•

The Government needs to set the cap trajectory to 2020 with a clear
eye to what can be delivered by the electricity sector.
– Based on the available modelling a 10% emission reduction target
on 2000 levels by 2020 in the electricity sector will be very
challenging (this represents a 34% reduction below business-asusual levels)
– An overall target that is more moderate than a 10% reduction in
overall emissions by 2020 may be necessary. Sectors other than
electricity may find it even more challenging to meet their levels of
emissions reductions required to meet this target, given they have
relatively less abatement options. A 10% reduction in overall
emissions by 2020 requires a 21% reduction below business-asusual levels for these sectors.
– Mechanisms should be investigated to ensure pre 2020 supply
reliability is maintained given the risks involved.
– Post ~2020 there should be more technologies available to reach
more aggressive reduction targets in the electricity and other
sectors.

•

Some form of compensation should be considered, as many coal-fired
electricity generators will see their asset values significantly impaired
– This is in large part an issue of equity, although there are other
concerns.

•

The permit auction process needs to cater for the large and specific
working capital needs of the electricity sector.
– Steps need also to be considered to ensure the derivative markets
can meet industry needs.

•

Both wholesale and retail prices should be allowed to rise fully to
reflect the impact of an ETS
– Suggestions to weaken the effect on wholesale electricity prices
should not be adopted.
– Retail price caps will need to be removed.
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•

The Renewable Energy Target (RET) scheme should cease with the
introduction of an effective ETS.
– This will ensure emissions reduction is achieved at the lowest cost.

•

While the Government’s Green Paper addresses many concerns, some
remain.

1.2.1 The Government needs to set the cap trajectory to 2020 with a clear eye to
what can be delivered by the electricity sector
The two electricity models examined reached broadly similar results on the
sources of new capacity to meet a 10% abatement level in the electricity sector from
2000 levels by 2020. The conclusion from the analysis of these results is that a 10%
emission reduction target by 2020 in the electricity sector is very challenging.
This conclusion for the electricity sector has important implications for the
overall emission reduction target. While the electricity sector is likely to find a 10%
reduction target by 2020 very challenging, other sectors are likely to find such a target
overall even more challenging given they have relatively fewer abatement options.
This may mean that a more moderate target overall is necessary until 2020.
Exhibit 1.16 shows the requirements that have been modelled to meet a 10%
reduction in emissions from 2000 levels by 2020 from the electricity sector.
Exhibit 1.16
GENERATION FROM NEW CAPACITY – CAP AND TRADE SCENARIO
TWh
ACIL Tasman

CRA

~17GW of new
capacity
required by 2020

~16GW of new
capacity
required by 2020

17.6
23.9

14.8
3.2
18.6

29.1

32.2

19.2

28.2
33.6

New
renewables
New gas
Existing
renewables
Existing gas

6.2
3.6
19.8
21.1

18.2
21.1
19.8
25.0

7.6
35.6

New CCS
New
renewables

46.6

New gas

19.8
29.9

Black coal

2015

2020

Existing
renewables
Existing gas

• Requirements from 2010 to 2020:
– ~1,450 MW of new capacity per annum
– ~$4 billion per annum capital
investment on generation plants and
transmission networks
• The NEM has delivered from 2000 to
2007:
– ~750 MW of new capacity per annum
– Mostly relatively mature technologies
(coal and gas)

Black coal

Brown coal
2010

Assumes ~10% abatement
from 2000 levels by 2020

Brown coal
2010

2015

2020

Source: CRA International, ACIL Tasman

This Exhibit shows that low emission generation sources not only need to meet
increased demand (although ACIL Tasman assumes a very high degree of energy
demand reduction), they also need to displace brown and black coal-fired generation
to achieve the abatement reduction. This requires close to double the annual growth
in new capacity added to the system in the future than has occurred in the recent past.
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It also requires $4 billion in capital investment on generation plant and
transmission each year between 2010 and 2020. This is a considerable amount of new
investment that will be required from the industry.
Achieving the level of low emission generation required to achieve a 10%
reduction in emissions from 2000 levels by 2020 in the electricity sector will be very
challenging based on the modelled outcomes. This is shown in Exhibit 1.17, which
outlines the types of additional capacity that both ACIL Tasman and CRA determine
will be needed to meet this level of abatement.
Exhibit 1.17
REQUIREMENTS TO MEET A 10% REDUCTION ON 2000 LEVELS BY 2020
Additional capacity required by 2020
to meet 10% reduction on 2000 levels

New generation
required

ACIL Tasman

CRA

Comments

1. Gas plants

6,690 MW

8,157 MW

• Gas use for electricity must rise from 139PJ pa today to 375-466PJ pa
which requires:
– Significant development of undeveloped and yet to be defined
reserves in Bass Strait
– Continued expansion of production and reserves base in Qld CSG
– Successful exploration and establishment of production capability in
NSW CSG

2. Wind
generation

5,896 MW

6,313 MW

• Approaching maximum levels of wind generation of 7,500 MW
estimated by NGF:
– Must build at rate of ~600 MW/yr (currently only ~1,000 MW
installed wind capacity)
– Assumes no transmission constraints, even though transmission
spend may be difficult to justify

3. Geothermal

1,500 MW

1,350 MW

• Likely a large challenge:
– Technology not yet demonstrated on a commercial scale
– Assumes no transmission constraints despite issues similar to wind

4. Concentrated
solar

1,110 MW

None

• No concentrated solar generation currently in production

5. Biomass

540 MW

1,287 MW

• Biomass has failed to grow under MRET in recent years

6. Carbon capture
and storage

None

1,129 MW

• Technology currently unproven and may not become commercially
viable within this timeframe

While gas-fired generation is readily available and relatively quick to install
the projections require a threefold increase in the gas currently used in electricity
generation by 2020. While the gas is likely to be available, many different sources
need to be rapidly developed.
The increase in wind generation is very large, requiring an increase from
~1,000 MW today to ~6,000 MW by 2020.
The assumed use of geothermal, solar and biomass are somewhat speculative
given the current states of these generation technologies. While new sources of
generation technology will become available, it is unlikely that a significant amount
will be installed or operating by 2020. Nuclear generation is also not assumed to be
available within this timeframe.
The electricity industry is unusually complex given that electricity cannot be
easily stored. An instantaneous shortage of power results in immediate and costly
load shedding (i.e. brownouts). In addition, the market sets prices based on five
minute bids by generators and these prices are extremely volatile. While the FY08
average wholesale pool price was $53.6/MWh, prices can reach $10,000/MWh.
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This complexity, plus other factors, add another level of supply uncertainty to
the issue of whether sufficient new low emission sources of generation will be
available by 2020. Some of these are illustrated in Exhibit 1.18.
Exhibit 1.18
POTENTIAL UNCERTANITIES IN SUPPLY RELIABILITY

Potential uncertainties

Elaboration

1. Complex investment
signals for new
generation

• Uncertainty in the frequency of high price events creates considerable uncertainty
for investment decisions
• Carbon prices and development of new low emission generation technologies create
additional uncertainties for any new plant’s long-term competitiveness

2. Increased intermittent
generation

• Increased wind generation requires more reserve capacity given their intermittent
nature

3. Ability to meet system
ramp

• With increased quantities of gas-fired generation acting as base-load and increased
levels of intermittent generation, the system may experience times when it has
insufficient ability to meet ramp-ups

4. Potential for brown
coal plants to exit early

• Brown coal plants may shut before the modelling assumes they do because:
– They become financially unviable under current capital structures and re-financing
may not necessarily occur
– They may not be able to physically operate at load factors below a certain point

5. Reduced plant
reliability

• Plants whose asset values have been impaired may be maintained less, leading to
increased forced outage rates

While a 10% emissions reduction target by 2020 may not necessarily create
supply reliability issues, it is difficult to rule such difficulties out given the nature of
the required spend on low emission technology, given the heavy reliance on a few
known technologies, and the complexity of the electricity market.
Under an ETS, carbon prices rise, by definition, to justify sufficient new low
emission sources of generation to achieve the emission reduction target. The concern
with supply reliability is that this can make it difficult to dispatch certain high
emission plant when there is no guarantee that the low emission plant will be
available precisely when it is required.
To insure against reliability problems there is merit in reviewing whether the
current energy market framework needs any amendment to accommodate an ETS.
The Ministerial Council on Energy (MCE) recently directed the Australian Energy
Market Commission (AEMC) to conduct such a review. This illustrates that some
concern over supply reliability under an ETS is shared by the MCE.
Some existing and new mechanisms could be considered. Chapter 4 outlines
some existing market operator (NEMMCO, soon to be AEMO, the Australian Energy
Market Operator) mechanisms, such as its Reserve Trader mechanism and its Powers
of Direction, both of which can require plants to operate if there is a need.
These mechanisms currently have limits which should be the subject of the
MCE review. Supply reliability must be the dominant objective.

Port Jackson Partners Limited

35
1.2.2 Many coal-fired electricity generators will see their asset values significantly
impaired, so some form of compensation should be considered
Both the ACIL Tasman and the CRA models examined the issue of asset
impairment. They found that the value of existing sub-critical black coal plants could
fall by at least 30% on average and the value of sub-critical brown coal plants would
generally fall by around 80% on average.
Without a carbon price coal plants earn gross margins by acting as a price taker
during price peaks, as they benefit from the higher bids placed by generators (usually
gas-fired) with higher short run marginal costs (SRMC). This is shown in
Exhibit 1.19.
Exhibit 1.19
ELECTRICITY MARKET SHORT-RUN MARGINAL COST CURVE—STATUS QUO 2015
• Example half hour
• Shows all plants at full
capacity and at SRMC

Cost 100
$/MWh

80

Average
SRMC margin Plant type

Plant type

Example margin
for a half-hour

Brown coal

$173k

Black coal
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Gas

Average price set by
marginal generators
~$55/MWh

Brown coal
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Renewables

Renewables

$242k
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0
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Under a cap and trade scheme pool prices are expected to rise by less than the
cost of carbon for coal based plants. This is shown in Exhibit 1.20.

Port Jackson Partners Limited

36
Exhibit 1.20
ELECTRICITY MARKET SHORT-RUN MARGINAL COST CURVE—ETS CASE 2015
• Example half hour
• Shows all plants at full
capacity and at SRMC

Cost 100
$/MWh

Example margin for a
half-hour
Plant type

Status quo

Under ETS

Brown coal

$173k

$64k

Black coal

$377k

$205k

$61k

$49k

$242k

$456k

Gas
Renewables

80

CARBON PRICE = ~$40/t CO2-e

Average price set by
marginal generators
~$72/MWh

Average
SRMC Carbon margin Plant type
Renewables
Brown coal
Black coal
Gas

Average
demand
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Since gas plants have around half the emission intensities of coal plants, they
will increase the pool price by much less than the carbon cost of coal-fired generation.
In addition, coal-fired plants cannot switch on and off quickly to operate only at times
of very high prices. They must run for longer periods and accept the full range of
resulting prices.
These factors will result in a significant decline in coal plant operating
margins, particularly for brown coal plants.
These results already assume significant increases in gas and black coal prices
as supply contracts are renegotiated and prices move closer to export parity levels.
While these increases may lessen the impact on coal-fired generators, there is still
likely to be significant asset impairment for these generators.
One example of the impact of a decline in coal plant operating margins is
shown in Exhibit 1.21.
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Exhibit 1.21
IMPACT OF ETS ON ASSET IMPAIRMENT OF AN EXAMPLE BROWN COAL PLANT—2011
$ Millions
Before impact of ETS

After impact of ETS

1,700

Modelling results in asset
impairment of ~$1,300m for
ACIL-modelled current
technology brown coal plant

1,700

1,020
Plant &
equipment

CARBON PRICE = $20/t CO2-e

Debt

• Equity written down
from $680m to zero
• Debt written down from
$1,020m to $400m
• Low interest cover

1,700

680

Total assets

Equity

Capital structure

Gearing = 60%

400

400

400

400

Total assets

Capital structure

Plant &
equipment
(written-down)

Debt

Interest cover = 1.0x

Interest cover = 2.7x

The value of the plant is written down from $1.7bn to $400 million. Equity
value goes to zero, debt is written down and interest cover falls to unacceptable levels.
This impairment can create concerns for the electricity market. In the example
above an operator would be forced to sell the plant at a large loss but in theory a new
owner would purchase the plant at a low price and be able to operate it profitably.
There are, however, a number of reasons why this may not happen:
•

The existing owners may prefer to remove the plant from the system to
improve the economics of their remaining plant.

•

A new owner would require a very short payback period given
uncertainties in the carbon price trajectory, and they would face some
reputational risk in purchasing a high emission plant.

•

A new entrant would need significant prudential capital to back multi
year hedge contracts.

1.2.3 The permits auction process needs to cater for the large and specific working
capital needs of the electricity sector
Most electricity is sold under 2-3 year forward contracts. To enter into such
contracts under an ETS, generators will need to fix the price of their emission permits
over the same 2-3 year period. The permit auction system will need to include
advance auctions of permits over, say, three years to allow sufficient forward price
discovery.
Advance purchases of physical permits would impose significant working
capital requirements on generators. Their working capital needs would increase from
around 3% of their current plant asset values or ~$50m to around $425m or 25% of
asset values.
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Derivative markets will need to form quickly to allow companies to purchase
the required future permits without large working capital requirements. The
Government should work closely with potential derivative market makers and
operators to improve the chances of this happening.
1.2.4 Both wholesale and retail prices should be allowed to rise fully to reflect the
impact of an ETS
An output-based allocation of permits to generators would have the affect of
lowering the entire electricity supply curve. It would moderate wholesale price
increases but still provide the same price signals for low emission generation.
While this has some attraction, an output-based permit allocation is not
favoured. Wholesale electricity prices should be allowed to rise fully to dampen
demand for electricity.
It follows that Governments will need to remove the current caps on retail
electricity prices or make quick adjustments to allow the price caps to rise to
accommodate the higher wholesale prices. Otherwise a large margin squeeze on
electricity retailers will occur, as was the experience in California.
1.2.5 The Renewable Energy Target (RET) Scheme should cease with the effective
introduction of an ETS
A given level of abatement, as determined by the level of the cap of an ETS,
will be achieved at a lower cost without the RET Scheme. The RET distorts how the
abatement will be achieved; it cannot be through the lowest cost means.
The ACIL Tasman modelling provides a simple example of this. Substituting
gas-fired generation for brown coal to achieve abatement costs ~$10/t CO2-e, while
using wind and solar to achieve the same end costs $45 and $128 – 162/t CO2-e
respectively.
A RET Scheme had a role when there was no ETS. It is not needed with an
effective ETS.
1.2.6 While the Government’s Green Paper addresses many concerns
some remain
The Green Paper seems well aware of the above issues. It says, for example,
that the emissions target and trajectory will affect energy security as it must avoid
sudden and large scale replacement of capacity before sufficient new capacity can be
installed.
The Green Paper also proposes some transitional assistance to coal-fired
generators on the grounds of fairness and based on concerns over the environment for
investment. There are important issues to be settled such as whether this assistance is
based on name plate capacity, as suggested in the Green Paper, or on other criteria
which may less favour large, old and rarely used plant.
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1.3

There are a number of lesser but nonetheless important issues to address
in relation to the ETS design
These issues include the following:
•

Ensuring working capital needs are manageable

•

Considering assistance for smaller companies significantly affected by
the Scheme, and

•

Making sure that mine owners are deemed to be in operational control
of mines for the purposes of the NGERS Act

These issues are outlined in detail in Chapter 5.
It is also important that petrol be effectively in the ETS. Petrol prices will
fluctuate and it will be too difficult for Governments to decide on when to have
emission permit costs reflected in petrol prices and when not to. The ETS will be
most effective if the incentives provided by emission permit costs are allowed to flow
freely into petrol prices.
1.4

There are two possible ways forward with an Australian ETS which
achieves its objectives

Trying to achieve aggressive abatement in Australia prior to a world scheme
will not allow a manageable emissions trading scheme. This is because conflicting
priorities must be satisfied:
•

If TEEI industry emissions are not curbed, other sectors must cut their
emissions to a potentially unworkable level to meet an aggressive
national emissions cap

•

If compensation for TEEI industries increases with higher permit
prices, as it will need to, the emissions permit revenue available for
other purposes reduces

•

Growth by TEEI industries accentuates these problems

•

As shown in Section 1.1 above, however, without appropriate
compensation carbon leakage will occur and TEEI industries will be
damaged for no environmental gain; that is, the aggressive target will
largely be met by Australia exporting its emissions

In addition, meeting an aggressive abatement target will place strain on the
electricity sector, given the pace of investment required, and the likely ability to adopt
low emissions technologies in the time available.
An unsuccessful Australian scheme will not encourage other countries to also
implement an ETS, nor will it send the appropriate signals to Australians in ways that
people can embrace and not reject. Australia’s objectives for introducing an ETS will
not be met.
Clearly, a different approach is required. This report’s findings suggest two
workable ways forward, which are summarised in Exhibit 1.22.
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Exhibit 1.22
POSSIBLE WAYS FORWARD
Option 1

Option 2

Perspective

Perspective

• If we seek to cut emissions significantly before there is a
world carbon price this will conflict with appropriately
compensating TEEI industries, and strain the electricity
sector
– The “30% limit” reduces compensation too quickly
– No room for TEEI growth

A way forward

• Australia’s best greenhouse contribution will come from
strong international diplomacy, led by the PM
• BUT adopting a modest emission trajectory now may
compromise our ability to play this active international role
• AND having two targets may cause uncertainty

A way forward

• Adopt a modest emission reduction trajectory until there is a
world carbon price
• Ensure it can accommodate TEEI growth, or have TEEI
growth outside the cap

• Agree a 2020 target that works internationally during the
coming negotiations and put all Australia’s focus on securing
binding international agreements, both general and sectoral
• Until we have these agreements fix the permit price at a
modest level (e.g. $10-20 – TEEI industry compensation still
required but enough will be left over for other purposes)
• When the international agreements are in place, activate the
full ETS and buy overseas permits as required to meet our
targets (e.g. for 2020)

One option is to set a modest abatement target until the necessary global
agreements are in place. Only a global agreement will address the greenhouse
problem. Under this option Australia would accept more aggressive emission
reduction targets once there is a world carbon price. The logic is as follows.
•

With a modest emission reduction trajectory the “permit arithmetic”
can work because the emission price should remain around, say, $20/t
CO2-e. With such a price there will be sufficient permit revenue to
support low emissions technology, assist low income households and
provide sufficient compensation to prevent the export of Australian
emissions associated with businesses that would have remained in
Australia with a world carbon price.

•

Emissions from significant TEEI investment could be in addition to
this more modest target, or the target could also be set to allow for the
anticipated growth in TEEI industries. It is worth remembering that
any Australian company that undertakes long life investments will now
need to consider whether these investments will remain economic
when there is a world carbon price.

This option is workable. There are, however, two potential concerns with it.
One concern is that this first option may limit Australia’s ability to push for an
effective world scheme. This is because the abatement trajectory set under this option
may not be seen as credible by other countries even though there will be an
undertaking to increase the abatement trajectory once there is a world scheme.
Australia is well placed to contribute to the achievement of effective global
action to address the greenhouse challenge. While a developed country it has many
links with developing countries, and the Prime Minister in particular seems well
placed to assist with the brokering of an international agreement.
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Ross Garnaut’s June draft report highlighted how effective global action could
be achieved7 (Exhibit 1.23). It requires binding commitments by all the world’s major
emitters, although they would have different levels of commitment. For example,
China would not be expected to take on the same level of commitments as developed
countries. With these commitments in place and an international permit market, a
world carbon price can be established. This should allow investments to occur in the
most appropriate places factoring in the full cost of carbon.
Exhibit 1.23
ELEMENTS TO ACHIEVING INTERNATIONAL COLLABORATION ON CLIMATE CHANGE MITIGATION
Appropriate national commitments

International market for trading carbon permits

• Initially tailor commitments to economic
circumstances:
– High-income countries have an emissions
reduction target
– Medium-income countries have one-sided
emissions targets below their business as usual
emissions:
. Allows excess credits to be sold but no
obligation to purchase permits
– No target for low-income countries, but need to
participate in sectoral agreements through
carbon taxes on TEEI industries

• Develop mechanisms to allow direct trading
through private firms, and also to allow countries
which exceed their cap to purchase permits from
countries which abate below their cap
– Helps reduce the global cost of abatement
– Results in similar carbon prices across
countries, to provide a level playing field for
TEEI industries

• Set a binding target for China as a special case,
albeit with a more lenient cap

• Provide financial incentives for low and middle
income countries by allowing them to participate:
– Countries with one-sided targets could sell
excess permits
– Other countries could sell offset credits, created
through an extension of the current CDM

Committed funds for abatement technologies
and adaptation
• Require high-income countries to create a fund to
develop low-emission technologies
– Target a large portion to efforts in developing
countries
• Expand current adaptation support mechanisms:
– Provide funds to developing nations to help them
adapt to impacts of climate change
– Needs to be additional to existing aid programs
– Support with policies to encourage free trade to
help with adaptation efforts (e.g., food, unskilled
labour)
• Link access to these funds to participation in the
global scheme

• Set ultimate targets to equalise per capita
emissions
– Provide ‘headroom’ to ease transition for
countries with rapid economic growth

Binding agreements involving the principal
emitters will create a global price

Providing incentives for developing nations
to contribute will lower the overall cost of
abatement

Participating in the global scheme will
assist developing nations to mitigate and
adapt to impacts of climate change

Source: Garnaut Climate Change Review, Draft Report, June 2008

Sectoral agreements can also play a role in levelling the carbon playing field.
They can allow particular industries to ensure that all relevant competitors are playing
by the same rules.
There are number of inducements potentially available to achieve a world
agreement on an emission reduction strategy. These range from an ultimate per capita
allocation of permits, through to the benefits from accessing funds for new technology
and adaption, and potentially including penalties on exports from countries that are
not part of the world scheme.
Another concern is that, with a modest target scheduled to move to a more
aggressive target when there is a global scheme, it may be difficult to allow the
banking of permits. This, plus a potential discontinuity in the abatement trajectory as
the international negotiations unfold, could see volatile emissions prices that would
send mixed abatement signals.
It is, of course, difficult to tell how significant these concerns could be.
The second option takes a different approach. This option would see Australia
fix the carbon price in Australia at, say, $10 – 20/t CO2-e, until there is an effective

7

Garnaut Climate Change Review, ‘Draft Report’, June 2008, Chapters 12-13
Port Jackson Partners Limited

42
global scheme. This option builds on Ross Garnaut’s proposed “transitional
arrangements”. This option has a number of advantages:
•

It would see Australia with only one target, say in 2020, as agreed with
the international community

•

Any gap between this target and the trajectory Australia would
otherwise be on would be met by buying permits internationally as
allowed under an effective global agreement

•

This option avoids the issue of TEEI investment needing to be outside
the cap until there is a world scheme

•

This option also avoids any volatility in emission prices

•

This price level would provide permit revenue that would allow
support for new technology, appropriate assistance to low income
households and TEEI industries, and also new TEEI investment, on a
continuing basis

•

When effective global agreements are in place the established
infrastructure will allow the swift removal of the fixed emissions price
and full emissions trading

The disadvantage of this option is that initially it will resemble an emissions
tax rather than emissions trading. It will therefore set the price of emissions, but not
cap the annual level of emissions. This is appropriate, however, as a transitional
measure. Since only a global agreement will provide an effective response to the
greenhouse challenge it is appropriate that these transitional arrangements stay in
place until there is this global agreement.
Australia should have time to buy the necessary permits internationally to
reach any international commitment for, say, a 2020 target. Ross Garnaut has
indicated that an effective response to the greenhouse challenge requires an early
global agreement on emissions reduction. If there is no world agreement as we
approach 2020 then it can be judged that the cost of an ETS with an aggressive
abatement target was greater than the benefit of Australia largely acting ahead of its
competitors.
Both of these approaches can achieve the objectives described at the beginning
of this Chapter. The preferred option should be that which allows Australia to make
the most effective contribution towards achieving global emissions abatement.

***
It is appropriate for Australia to act now to indicate the country’s willingness
to play its role in emission reduction and to begin sending the signals to Australian
businesses and households to change their behaviour to suit a low emission world.
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It is also important that an Australian ETS be seen as successful in terms of the
environment, the economy and community acceptance. Australia can help
demonstrate that such market mechanisms can work effectively.
The recommendations in this paper are aimed at achieving this.

21 August 2008
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SUMMARY RECOMMENDATIONS
Trade exposed, emissions intensive industries
•

Provide full compensation above a modest threshold
–

Compensate only for emissions above the threshold

–

Use a threshold based on the financial impact of carbon costs

–

Set a threshold at between 3% and 5% of industry average value
add

–

Place no artificial limits on compensation

•

Issue permits to new TEEI facilities outside the cap, assuming world’s
best emissions intensity

•

Determine compensation eligibility at, say, five yearly intervals

•

Calculate eligibility based on long run economics

•

Compensate for Scope 1 and Scope 2 emissions

•

Compensate using a combination of permits and cash

•

Continue compensation until key competitors face a like carbon cost
–

Support with a ‘property right’ to underpin investment

Electricity sector
•

Set the emissions cap trajectory to 2020 with a clear eye to what can be
delivered by the electricity sector
–

A 10% emissions reduction target on 2000 levels by 2020 will be
very challenging, based on industry modelling

–

The overall target may need to be more moderate

–

Mechanisms should be investigated to ensure pre-2020 supply
reliability

–

Post about 2020, technology should enable more aggressive
reduction targets to be achieved

•

Consider compensation for coal generators given their asset values will
be significantly impaired

•

Cater for the large working capital needs of the sector in the auction
process and facilitate effective derivative markets

•

Allow both wholesale and retail prices to rise fully to reflect the impact
of an ETS; remove retail price caps
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•

Cease the Renewable Energy Target (RET) scheme when there is an
effective ETS to ensure lowest cost abatement

Other recommendations
•

Use frequent auctions to minimise working capital impacts

•

Establish a compensation scheme to address ‘flow through’ inflation

•

Include fuel in the ETS, without adjusting the excise

•

For mining operations, by default place management of the ETS with
the mine owner, unless agreed otherwise by mine owners and
contractors

Way forward
•

Decide between the two available options for Australia prior to
agreement on a world scheme
–

Set a modest emission reduction trajectory, or

–

Fix the carbon price at, say, $10 – 20/t CO2-e
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CHAPTER 2

PERSPECTIVES ON THE EU ETS
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2.

PERSPECTIVES ON THE EU ETS

As the largest and most diverse emissions trading scheme currently operating,
the European Union’s ETS has been closely examined. There are a small number of
key points that are relevant to this study.
Scrutiny of the EU ETS often results in mixed reviews. The ‘mistakes’ made
in design and implementation are now well known. Among them are the ‘windfall
profits’ secured by the electricity sector through the grandfathering of free permits, the
over and under allocation of permits between and within industries, and the price
volatility created through artificial restrictions on the timing of permit use.
There is no doubt mistakes have been made, as would be expected in this first
attempt at an ETS. The benefits from the EU’s approach to the introduction of their
ETS are, however, also becoming clearer. These include the following:
•

Steady progress is being made to a comprehensive scheme, while
learning from their ‘mistakes’

•

Impacts on business appear controlled, even in sensitive sectors

•

Carbon price signals are being successfully incorporated into business
decision making

This section briefly describes each of these points in turn.
2.1

Steady progress, while learning from their ‘mistakes’

The EU’s phased approach to introducing its ETS might be seen as slow. An
equally valid view is that the pacing has been appropriate, given the lessons that had
to be learnt, and that the EU’s ETS was much larger and more comprehensive than
any previous scheme.
Exhibit 2.1 gives a summary of the progress and lessons of the EU ETS to
date, and the planned progress during Phase III. The detail shown in Exhibit 2.1 is a
reflection of the effort that has been required to design and implement the scheme.
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Exhibit 2.1
THE EVOLUTION OF THE EU EMISSIONS TRADING SCHEME
Phase I – 2005 to 2007

Phase II – 2008 to 2012

Features

Features

Proposed features

• Flat cap for 05 to 07
• 27 national caps and allocation plans,
determined through projection of
emissions
• Majority of allowances (>90%) allocated
free – only four member states used
auctioning
• Only CO2 emissions included
• Coverage limited to combustion
installations (e.g., power stations), oil
refineries, coke ovens, iron and steel
plants and factories making cement,
glass, lime, bricks, ceramics, pulp, paper
and board

• 27 national caps and allocation plans,
determined through “benchmarking”
emissions and in line with Kyoto targets –
approved by independent Commission
• EU-wide cap of 2,083Mt (~5% reduction
on Phase I emissions)
• Majority of allowances (>90%) allocated
free – ten member states plan to do
some auctioning
• Additional sectors include domestic
aviation (to be introduced in 2011) and
international aviation (2012)
• Limits to banking from Phase I to
Phase II – for each Phase I allowance
banked, the number of Phase II
allowances decreases

• One EU-wide emissions cap and
allocation plan (no more NAPs)
• Cap reducing linearly from 2012 levels to
~1,743 Mt by 2020 (average 42.5Mt
reduction per annum)
• 100% auctioning for power generators
from 2013
• Phased reduction in number of free
allowances to other sectors - From 60%
of all allowances auctioned in 2013 to
100% by 2020
• Sectors at risk of ‘carbon leakage’ to
continue receiving free permits – also,
potential to apply tariffs to imports
• Rights to auction allowances will be
redistributed to Member states with lower
per capita income to increase capacity to
invest in technologies
• Additional gases include N2O and PFCs
• Additional sectors include petrochemical,
ammonia and aluminium producers, as
well as the carbon capture and storage
industry
• Increased emission threshold on small
installations – ~ 4,200 installations will be
opted out of scheme
• Unlimited banking from Phase II to
Phase III

Major Lessons
• Over-allocation of allowances as verified
emissions data was unavailable –
emissions were less than cap, causing a
fall in the permit price
• Inharmonious National Allocation Plans
(NAPs) created distortions threatening
fair competition between EU nations
• Certain sectors (mostly power
generators) passing on the ‘opportunity
cost’ of allowances to customers made
windfall profits

Major Lessons
• Further need to centralise cap-setting
and allocation planning
• High transaction costs impact the costeffectiveness of small emitters
• Rules for “new entrant reserves”
currently favour high-emitters

Phase III – 2013 to 2020

Source: EU directives and memoranda

There are three points to be made.
The first is that pre-announcing multiple phases has allowed mistakes to be
made but adjustments could be introduced in a controlled fashion. The mistakes made
were quickly recognised and, where possible, fixed in later phases.
The second is that the EU has planned a less ambitious pace of scheme
development than Australia. Full auctioning will not commence until 2020. Some
sectors will only enter the scheme in the next Phase. Trajectories in initial phases
were relatively conservative – stabilisation of emissions in Phase I, and a 5%
reduction across Phase II.
The third is that the EU experience suggests that a well functioning, broad
based emissions trading scheme is an achievable goal.
2.2

Controlled impacts on business, even in sensitive sectors

A feature of the European emissions trading experience is the comprehensive
studies available of its potential effects on sensitive industries.
Managing these effects was clearly seen as critical to the success of the EU
ETS. In response, the initial stages of the scheme featured a high proportion of free
permits, as well as a phased expansion of coverage, as shown in Exhibit 2.2.
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Exhibit 2.2
SECTOR COVERAGE OF THE EU ETS

Sector

Phase I

Phase II

2005-07

2008

Phase 3
2009

2010

2011

Combustion installations

2012

2013+

Early start,
supported by
free permits

Oil refineries
Coke ovens
Iron and steel
Lime, cement and clinker
Glass and ceramics
Pulp, paper and board
Domestic aviation
International aviation
Petrochemicals
Ammonia
Aluminium
Carbon capture & storage

Source: EU directives and memoranda

As a result, many European industry sectors with high emissions intensities
have operated with a carbon price signal for almost 3 years - with the benefits of a
strong abatement incentive but little or no impact on international competitiveness.
In the next phase of the scheme, the pace at which these sectors will be
exposed fully to the EU carbon price is likely to be carefully controlled. The
proportion of auctioned permits across the scheme will increase from 60% in 2013
towards a target of 100% in 2020. Individual sectors, however, will move to full
auctions at a pace tailored to their specific characteristics. Even in 2020, at the end of
Phase 3, sectors where carbon leakage is expected to occur will still receive free
permits.
2.3

Successful incorporation of carbon price signals

Despite its gradual start, the EU ETS has been successful in establishing the
credibility of emissions trading, and in encouraging businesses to address current and
future carbon prices in their decisions.
Recent survey data, shown in Exhibits 2.3 and 2.4, support these findings.
Two points can be made from the data shown:
First, though the EU ETS was in its early days, almost two thirds suggested the
ETS had already caused emissions reductions to be made or planned at their
companies (Exhibit 2.3).
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Exhibit 2.3
ASSESSMENT OF EU ETS SUCCESS
Overall opinion of the EU ETS

Impact of EU ETS on corporate emissions reduction efforts

Percent of respondents who agree or strongly agree

Percent of respondents; n = 420 (2008)
100% = 447

2006
2007
2008

8%

54%
47%
45%
43%

Don’t know

51%
48%
45%
42%
38%

18%

Not caused
emission
reductions
Reductions
are planned but
not started

Already
caused
emission
reductions

11%10%

A mature
market

The most
cost-efficient
way to reduce
emissions

100% = 420

Facilitated
emissions
reductions

A success

20%
30%

14%
17%

16%

48%

46%

2007

2008

Source: Point Carbon

Second, only around 10% of respondents were of the view that long term
carbon prices were not influencing investment decisions made in their industry
(Exhibit 2.4).
Exhibit 2.4
INFLUENCE OF CARBON PRICE ON INVESTMENT DECISIONS

Influence of the ETS on new investments
at a company level

Influence of long-term carbon price on
investments at an industry level

Percent of respondents

Percent of respondents

“Is the price of carbon relevant to decisions
on new investments in your company?”
100% = 312

No

27%

“Has the long-term carbon price influenced
new investments in your industry?”

100% = 385

100% = 312

100% = 385

No
importance

11%

12%

Influencing
calculation,
but not
decisive

52%

50%

Decisive
factor

37%

38%

2007

2008

28%

To some
extent

34%

29%

Yes

39%

43%

2007

2008

Source: Point Carbon

These results suggest that a cautious start has still allowed carbon price signals
to begin to reshape the EU economy.
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CHAPTER 3

APPLYING AN ETS TO TRADE EXPOSED,
EMISSIONS INTENSIVE INDUSTRIES
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3.

APPLYING AN ETS TO TRADE EXPOSED, EMISSIONS
INTENSIVE (TEEI) INDUSTRIES

This issue dominated the discussions held with a wide cross section of
Australian companies during the course of this study. While the issue of
compensation for TEEI industries has received prominent coverage in previous
studies of potential ETS designs, there is little consensus around either the high level
issue or the preferred details of the particular compensation scheme.
This lack of clarity is understandable, given the shortage of transparent
analysis of the impacts of emissions trading on TEEI industries to date. Indeed, this
shortage of analysis was the key driver for undertaking this study.
This chapter argues that the impact of Australia’s ETS on TEEI industries can
be successfully managed. It does this under three headings as follows:
•

An Australian ETS that is introduced prior to a similar scheme in
competitor countries must include a compensation scheme for TEEI
industries

•

The scheme should provide full compensation for TEEI industries, but
only for emissions above an appropriate threshold

•

The scheme should incorporate a series of other design features to
ensure its effectiveness and to avoid unintended consequences

This chapter addresses each of these issues in turn. Actual company case study
data is drawn on heavily to illustrate key issues and support conclusions.
This chapter concludes with a comparison of the proposals outlined here and
those in the Green Paper, and a brief comment on the link between TEEI industry
compensation and the concept of ‘overshooting’ that was introduced in the Garnaut
Review June Draft Report.
3.1

An Australian ETS that is introduced prior to a similar scheme in
competitor countries must include a compensation scheme for TEEI
industries

The case for compensation for Australia’s TEEI industries rests on three
principal points:
•

Many Australian businesses will be placed at risk through the
introduction of an emissions trading scheme before their competitors
face a similar cost for carbon

•

There is little benefit to be gained by placing these businesses at risk

•

A compensation scheme is an appropriate and practical response to
these concerns

This section discusses each of these points briefly.
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3.1.1 Many Australian businesses will be placed at risk through the introduction
of an emissions trading scheme before their competitors face a similar cost
of carbon
The introduction of Australia’s emissions trading system has the potential to
change fundamentally the competitive position of those ‘trade exposed’ Australian
businesses which rely on export sales, or compete with imports in domestic markets.
Australia’s exposure to global trade is broadly understood. Nevertheless it is
worth showing the extent to which the Australian economy relies on export sales and
import trade flows. Exhibit 3.1 illustrates this for selected industries.
Exhibit 3.1
RELIANCE ON EXPORT SALES IN SELECTED AUSTRALIAN INDUSTRIES—CY2006

Reliance on export sales

Extent of import competition

Percent of total production

Percent of total consumption

18.3 Mt

323.0 Mt

1.9 Mt

4.7 Mt

8.0 Mt
18.1%

Exports

81.8%

75.4%

83.7%

18.2%

16.3%

Alumina

Aluminium

55.2 GL

28.6%

27.4%

Imports

71.4%

72.6%

Domestic
production

Steel*

Petroleum
(FY06)**

80.4%

81.9%

Domestic
sales

2.1 Mt

24.6%

19.6%

Black coal

Sugar

Cement

* Combination of structural, merchant bar, reinforcing bar and rod for mesh, total volume ~65% of long product manufactured
** Total petroleum products
Source: ABARE; CIF; ABS; PJPL analysis

Australia’s competitors in these global markets are predominantly located in
countries which do not currently have a national emissions trading scheme. This is
shown in Exhibit 3.2, which shows the location of producers for selected exports and
imports important to Australian industry. For example, non-ETS countries produce
around 65% of globally traded aluminium. In other words, Australian aluminium
exporters compete overwhelmingly with producers who do not currently face a carbon
price.
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Exhibit 3.2
LOCATION OF COMPETITORS OF SELECTED AUSTRALIAN INDUSTRIES

Location of competitors for export sales

Location of suppliers of imported product

Percent of global traded volumes

Percent of Australian import volumes

1.35 Mt
ETS
countries**

15.4%

17.7 Mt

635 Mt
2.1%

219 Mt
1.4%

45.7Mt
3.2%

1.82Mt

88.6%

100.0%

$3.77bn***

15.1GL

26.2%
43.7%
80.7%

80.4%

Non-ETS
countries

75.9%

99.5%

64.7%

Non-ETS
countries

54.9%

Australia

8.6%

9.1%

Refined
Aluminium
nickel metal*

17.6%
Thermal
coal

19.3%

8.2%
Metallurgical
coal

Sugar

Cement

Steel

0.5%
Petroleum

ETS
countries**

* Production including volumes consumed in country of origin
** EU members, Norway, Switzerland and New Zealand
*** Value of merchandise imports in 2007
Source: ABARE; CIF; PJPL analysis

This means that many businesses that are ‘trade exposed’ are unable to pass on
the additional carbon costs that will result from an Australian ETS. If these
businesses are also ‘emissions intensive’, these costs will be large, and their
profitability will decline.
It is important to understand that, compared with other countries which have
introduced emissions trading schemes, this potential risk is unusually high for
Australia. Exhibit 3.3 contrasts Australia’s competitive position to that of the UK by
comparing export markets, sources of imports and the types of goods being traded by
each country. The high volume of trade flows within the EU means that the UK has
less exposure to non-ETS competitors. While 81% of Australia’s exports go to nonETS countries, the comparable figure for the UK is only 40%. The picture is similar
for imports: 74% of Australia’s imports are sourced from non-ETS countries versus
41% for the UK. In addition, the UK economy relies less on globally traded
commodity products, for which prices are set by worldwide markets, for its export
earnings.
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Exhibit 3.3
TRADE EXPOSURE—AUSTRALIA VERSUS THE UK
Trade partners—2007

Nature of exports
Countries with ETS
Countries without ETS
Imports

Percent of total value
Exports
100%

40%

Other*

India
USA

100%

100%

100%

41%

Other*

Other

100%
2%

41%

74%
81%

80%

USA
China

China
60%

Japan
New Zealand

100%

Percent of value of exports

19%

EU

Australia

UK

Japan
Switzerland,
Norway
EU

59%

26%

Australia

Other
manuf.
Metal
products
Mining
Agr.,
forestry,
fishing

UK

Stronger trade exposure to
non-ETS economies

19%
13%
24%

9%

3%

9%
1%

Australia

UK

Higher proportion of
commodity exports

*

Other includes the Republic of Korea, Singapore, Taiwan, Thailand, Malaysia, Indonesia, Vietnam, UAE, Hong Kong, PNG, South Africa,
Canada Saudi Arabia, the Philippines and other countries with export value <$1m
Source: UK Trade Info; ABS; Department Foreign Affairs and Trade

3.1.2 There is little benefit to be gained by placing these businesses at risk
Neither global emissions reduction goals, nor the Australian economy, would
be well served through placing Australia’s TEEI industries at risk.
Based on a broad categorisation, Australia’s TEEI industries contribute a small
fraction of global emissions (0.6% - see Exhibit 3.4). Importantly, they do so at
emissions intensities which are, by and large, comparable to their offshore
competitors. A sample of comparative industry emissions data is shown in Exhibit
3.5. This data suggests that where Australia competes on a like for like basis at
comparable scale, it does so at emissions intensities which are comparable to the
world’s best. This means that transferring production offshore is unlikely to create a
net reduction in world emissions, and may even cause a net increase.
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Exhibit 3.4
CONTRIBUTION OF AUSTRALIA’S TEEIIS SECTORS TO GLOBAL EMISSIONS – 2002
Inclusion of key potential TEEI industries
Included in
Sector**
TEEIIs?
Agriculture
• Beef and dairy cattle
• Sheep
• Pigs
• Sugar cane
• Other agriculture

Yes
Yes
Yes
Yes
No

Mining
• Black coal mining
• Oil and gas extraction
• Ferrous metal ores
• Non-ferrous metal ores

Yes
Yes
Yes
No

Manufacturing
• Aluminium
• Cement and Lime
• Alumina
• Iron and steel
• Basic chemicals
• Other non-metallic mineral products
• Pulp, paper and paperboard
• Other manufacturing

Yes
Yes
Yes
Yes
Yes
Yes
Yes
No

Other sectors

No

Australia’s
contribution to world
GHG emissions*

TEEII’s contribution to
Australian GHG
emissions

Percent, Gt CO2-e

Percent, Gt CO2-e

36.2

Rest of
world

Australia

0.6

Deforestation

13.3%

NonTEEIIs

48.3%

Agricultural
TEEIIs

15.5%

Industrial
TEEIIs

22.6%

Australia’s
TEEIIs
industries
contribute
~0.6% of
world
emissions

98.4%

1.6%

Australian
emissions

World
emissions

* Estimate of World emissions from CAIT (excluding land use and forestry), for 2002, plus land use and forestry for 2000; 2002 CO2-e estimate for Australia from AGO
** These classifications are based on Appendix D of the Green Paper, assuming industries are TEEI if cost of carbon permits exceeds 2% of revenue at a carbon price
of $20/t CO2-e.
Source: CAIT; Australian Greenhouse Office; DCC Green Paper

Exhibit 3.5
RELATIVE EMISSIONS OF SELECTED AUSTRALIAN TEEI INDUSTRIES
Index; Australia/Australian region = 100
Lower emissions efficiency
linked to smaller scale of
Australian facilities

Close to world’s best at
comparable scale
Industry 1

Industry 2

Industry 3

Industry 4

142

123

115
101100 99 96
94 91

UK

Korea

US

India

China

Russia

80

Australia

Middle East

South Korea

Japan

Southeast Asia

Australia

100 97 90
89 88

South Africa

Latin America

101 100 95

East Asia, Oceania

Europe

111

100

Africa and Sth Asia

India

Middle East
Asia
(Excl China)
Japan

China

106

North America

118

Australia

128 126

Source: Submissions to Garnaut Review; other international industry organisations

This is not to say that controlling the emissions of Australia’s TEEI industries
is of no importance. Ultimately, all sectors of the Australian economy will have to
achieve reductions in emissions if global targets are to be achieved. The point is that
imposing a price on carbon on Australian businesses prior to their competitors will see
emissions simply transferred to other locations. Australia may see reduced emissions
but the world will not.
In addition, placing Australian TEEI industries in an ETS will have no impact
on demand for these emissions intensive products, since product prices will not
change until global agreements are in place. It will not, for example, affect Australian
demand for such items as cement and steel.
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While placing TEEI industries at risk would have substantial implications for
Australia’s economy, the impact on global emissions is likely to be at best neutral.
The current contribution of TEEI industries to the Australian economy can be
understood based on a broad assessment of industry sectors in the national accounts.
As shown in Exhibit 3.6, TEEI industries contribute around 16% of new business
investment, as well as substantial portions of exports, gross value add and
employment.
Exhibit 3.6

CONTRIBUTION OF TEEI INDUSTRIES* TO THE AUSTRALIAN ECONOMY
TEEIIs

NOTE DIFFERENCES
IN SCALES

Investment
Percent, $ Billions
Percent TEEII
contribution

14%

Exports
Percent, $ Billions
16%

53%

264
Agriculture,
forestry and
fishing
(TEEIIs)
Mining
(TEEIIs)
Manufacturing
(TEEIIs)
Other
Manufacturing
(non-TEEIIs)
Mining
(non-TEEIIs)

3%
7%
6%

5%
3%
6%

76%

51%

16%

14%

10%

920

10

4%

2%
4%
8%

9

3%
7%

30%

8%
12%
32%

15%

5%
9%

Agriculture,
forestry and
fishing
(TEEIIs)

578
3%
3%
9%

85%

79%
82%

27%

80%
28%

Employment
Percent, Million employees

216
17%

128

151

Gross value add
Percent, $ Billions

79%

10%

2%
4%

2%
7%

13%
6%

13%

4%
2%

3%
3%

4%

4%
1%

2000

2007

2000

2007

2000

2007

2000

2007

*

These classifications are broad approximations only, and some TEEII facilities will still be in excluded sectors and vice versa; some columns do
not add to 100% due to rounding
Source: ABS; BCA analysis

Risks to TEEI industries are also risks to future economic growth. There are
two aspects to this.
The first is that, without an ETS, TEEI industries would have contributed
strongly to economic growth in the near term. This can be seen in the forecasts for
global demand for typical TEEI industries’ products. Exhibit 3.7 illustrates this for a
variety of refined metals. Rapid investment is required if Australia is simply to
maintain its share in these markets. Delayed or cancelled investment by TEEI
businesses represents a lost opportunity for the Australian economy that others will
take up.
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Exhibit 3.7
FORECAST WORLD DEMAND GROWTH IN SELECTED AUSTRALIAN TEEI INDUSTRIES

Copper
Million tonnes

Aluminium
Million tonnes

Seaborne thermal coal
Million tonnes

66
54
90%

Nickel
Thousand tonnes

834
136%

2,224

719

1,930
158%

615
44

38
33
100%

1,407

35

26

19

n.a.

2007 2012 2017 2022

2007 2012 2017 2022

2007 2012 2017 2022

n.a.
2007 2012 2017 2022

Source: Rio Tinto investor presentations; Brook Hunt

The second is that placing TEEI industries at risk today would make it very
difficult for Australia ever to develop sustainable, low carbon operations in these
industries. All TEEI businesses will still have markets to serve in a carbon
constrained world. Many of their products currently have few obvious substitutes.
For example, there will still be demand for structural elements in high-rise
construction, currently served by cement and steel manufacturers. In a carbon
constrained world, this demand will be served either by new substitute products or
through new manufacturing processes with reduced carbon intensities. If Australia’s
TEEI industries are forced offshore through the introduction of an ETS, it is doubtful
they will ever return.
The threat posed by competitors with new products and processes is already
facing Australia’s TEEI industries. They should be given the chance to meet this
challenge on a playing field which sees them on the same terms with their principal
competitors.
3.1.3 A compensation scheme is an appropriate and practical response to these
concerns
Accepting the arguments described above, concerns with providing TEEI
industries with compensation can remain. However, these concerns are largely
misplaced.
One concern is that only international agreements, comprehensive or sectoral,
will allow TEEI industries to face price signals and competitive forces consistent with
a carbon constrained world. A compensation scheme for TEEI industries can be seen
as a poor solution, with the potential to distract countries from the development of
international agreements, or place the integrity of the broader emissions trading
scheme at risk.
It is preferable that effective global agreements are reached before the
introduction of Australia’s ETS. Given the current slow pace towards these
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agreements, however, a pragmatic approach is to introduce an ETS but with a TEEI
industries compensation scheme. There is no inconsistency between providing this
compensation, and the pursuit of permanent international agreements. In addition, the
impact of the compensation scheme on the integrity of the broader scheme can be
managed by the ETS’s administrators. Important aspects of this issue will be
addressed in Section 3.2 of this chapter.
Another concern is that it would be impractical to manage such a
compensation scheme. This concern is overstated, however. For example:
•

The scale of effort required to assess and monitor potential TEEI
industries facilities appears manageable. Only around 1,000 individual
facilities will be required to acquit permits under the ETS (Exhibit
3.8). Given any reasonable tests for trade exposure and emissions
intensity, only a minority of these will qualify for TEEI industries
status, and therefore need to be assessed for compensation.

•

The information required to assess eligibility and the level of
compensation is similar, if not identical, to that already available to
government agencies. To give two examples:
–

One possible assessment of trade exposure could be to identify a
clear link between domestic and world prices. Similar exercises
are routinely done by the ACCC – and assessments could
frequently be made on a ‘whole of industry’ basis to reduce the
work involved

–

Assessments of emissions intensity could use data similar to that
already collected by organisations such as the Australian
Greenhouse Office, and reported under the NGERS Act, and the
high level information required on firm cost structures is
considerably less than that required by the Australian Tax Office

Exhibit 3.8
COVERAGE BASED ON PERMIT LIABILITY AT POINT OF EMISSIONS
ADAPTED FROM PMTG
FINAL REPORT

Threshold for
scheme inclusion
Emissions
contribution
Percent of total

90

3,000 Number of
facilities

85

75

Portion of emissions
from initially covered
sectors* (LHS)

2,500

Number of
facilities
(RHS)

2,000

65
1,500

55

Portion of emissions of
total emissions (LHS)

1,000

Facilities within
scheme
• PMTG estimate = 900
• Green Paper
estimate = 1,000

45

35
>125kt

>50kt

>25kt

* Excludes agriculture, land use and waste
Source: Prime Ministerial Task Group on Emissions Trading Report; DCC Green Paper

500

0
>10kt
>5kt
Facility emissions thresholds
t CO2-e
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The importance of TEEI industries to Australia is such that the ETS regulator
should be provided with sufficient resources to manage this task.
3.2

Businesses in affected industries should be fully compensated, above an
appropriate threshold

This review has analysed the economics of a number of case study businesses,
covering most generally discussed TEEI industry sectors (see Exhibit 3.9). Fourteen
existing businesses have provided details of their fundamental economics, including
data on cost structures, returns on capital and cash flows. Details of seven investment
projects, either recently completed or currently under consideration, have also been
made available. In each case, estimates of greenhouse gas emissions, both direct and
indirect, have also been provided.
Exhibit 3.9
SUMMARY OF CASE STUDY DATA USED IN THE REVIEW

Summary of case study companies

Data provided by case study companies

14

• Scope 1 and Scope 2 emissions estimates

Number of new
investments disclosed

7

• Current and (where appropriate) long term estimates
of business economics, by facility where possible
– P&L detail
– estimated “stay in business” capital expenditure
– capital employed

Range of case study
business revenues

$92m to >$3b

Potential TEEIIs sectors
included

5 of 8 possible sectors*

Total GHG emissions

34.1 Mt (6% of Australia’s
2006 emissions)

Number of case study
businesses

• Estimated economics of new investments, either as
full NPV models or selected modelling results
Sectors included:
• Alumina refining
• Aluminium smelting
• Cement manufacture
• Lead smelting
• Paper manufacture
• Glass manufacture

•
•
•
•
•
•

Petroleum refining
Steel manufacture
Sugar milling
Thermal coal
Zinc smelting
Nickel

* 8 possible sectors identified for analysis in Exhibit 4
Source: Case study companies

It is appropriate here to comment on the arrangements used to protect the case
study businesses’ confidentiality. The information described above is clearly of great
commercial sensitivity. It is for this reason that the Exhibits used in this report do not
identify by name the case study businesses, nor the industry sectors to which they
belong. For the same reasons, the Exhibits avoid the use of actual dollar values, and
instead report percentage changes or use indices to express quantities. Neither the
BCA nor any of the individual case study companies have been shown undisguised
versions of these Exhibits.
While this approach is a necessary consequence of the nature of the
information provided, it has had no impact on the substance of this report. None of
the recommendations made in this report are specific to individual companies or
sectors. Instead, an analysis of the case studies as a group is used to suggest important
ETS design features.
Specifically, analysis of these case studies suggests:
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•

Even at modest carbon prices, the impact on TEEI industries of
introducing an ETS before competitors is substantial

•

Faced with these impacts, businesses would take actions with
important and immediate consequences to the economy and Australian
employees

•

If these consequences are to be avoided, TEEI industries should receive
~90% compensation by providing full compensation above a carbon
cost threshold of between 3% and 5% of industry value add

Each of these findings will now be considered in detail.
3.2.1 Even at modest carbon prices, the impact on TEEI industries of introducing
an ETS before competitors is substantial
The case study data provided above has enabled an assessment of the impacts
of carbon pricing on existing TEEI industries. This assessment was made by
adjusting the basic economic data provided by adding costs associated with
purchasing and acquittal of carbon permits. For existing operations, this analysis was
based on economics judged as being representative of a company’s fundamental
economics – typically last financial year actuals, or next year forecasts. The impacts
on new investments were estimated using the case study businesses’ own financial
models of each investment. In all cases, the analysis assumes the businesses
concerned are unable to pass through any of the carbon cost impact – in other words
that the businesses are entirely trade exposed. Given the facts of each company’s
situation this was an appropriate assumption in nearly all cases.
A carbon price of $40 per tonne of CO2-e was chosen as the base case
assumption for these assessments. In the absence of an Australian carbon market with
a well developed forward curve, a reliable market-based price assumption is not
available. As Exhibit 3.10 shows, however, that $40 per tonne is close to a number of
appropriate benchmarks, including:
•

The past 12 month average price for 2008 EU ETS permits, in
Australian dollar terms

•

The 2015 forecast of a respected electricity industry model. This price
is especially relevant as it is the electricity sector that is likely to
achieve most of the early abatement, and so will strongly influence
permit prices

•

The CSIRO’s mid-range “moderate outlook” forecast for 2020. It is,
however, lower than the recent assumptions made by McKinsey &
Company
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Exhibit 3.10
RECENT ESTIMATES OF THE RANGE OF CARBON PRICES

EU ETS 2008 carbon permit price

ACIL Tasman modelling

CSIRO modelling

A$/t CO2-e

A$/t CO2-e

A$/t CO2-e

50

50

45

45

40

Study assumption

40

12 month average
price = A$38

35
30

250

Study assumption

200

35
30

25

25

20

20

15

15

10

10

5

5

0
Jul-07

0
2010 2012 2014 2016 2018 2020

Oct-07 Jan-08 Apr-08 Jul-08

High
Moderate
Low
McKinsey

150

100

50

Study assumption
0
2010

2020

2030

2040

2050

Source: CSIRO Report to the Climate Institute: Energy Affordability, Living Standards and Emissions Trading; Bloomberg; ACIL Tasman

In the Exhibits that follow, price sensitivities have been shown explicitly
where appropriate, especially where business boards and management will be
factoring in a broad range of possible price outcomes to their decision making. In
most cases the conversion of the data shown to a different carbon price is a simple
linear one.
The impact of a carbon price of $40/t CO2-e on the existing operations of the
case study businesses is substantial. The following Exhibits summarise this impact;
each case study business is shown separately. In summary:
•

Profits, measured by earnings before interest and tax (EBIT), would
reduce by between 9% and 347%, with a median reduction of 53%

•

In turn, in almost all cases, returns on capital (EBIT divided by capital
employed) would fall below typically acceptable levels. This is shown
in Exhibit 3.12

•

Cash flows, after deducting forecast ‘stay in business’ capital
expenditure, would reduce by between 10% and 347%, as shown in
Exhibit 3.13. Four of the case study businesses would become
cashflow negative, and a further four would see cashflows fall to an
extent that operations could be threatened
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Exhibit 3.11
IMPACT OF CARBON PRICING ON CASE STUDY BUSINESS EBIT*
Percent change in EBIT assuming no compensation

Note:
At a carbon price of $20/t
CO2-e, which some may
expect in the early years of
the ETS, the median profit
reduction is 27%

CARBON PRICE = $40/t CO2-e

(9%) (10%) (10%)
(16%)
(24%)

(26%)
(33%)

Median = 53%

(74%)

Average =81%

(87%)
(117%)

100%

(104%)
(133%)
(162%)
(347%)

* Uses long term economics where appropriate; others are at current or next year forecast economics
Source: Case study companies; PJPL analysis

Exhibit 3.12
IMPACT OF CARBON PRICING ON RETURN ON CAPITAL EMPLOYED*
Percent, ROCE after carbon assumes no compensation

CARBON PRICE = $40/t CO2-e
ROCE before carbon
ROCE after carbon

49%

7 businesses go from returns that are
40%reasonable to returns that are not

5 businesses see an already low
return made considerably worse

28%
20%

Typical hurdle
rate 15% =

7%

18%
15%
16% 15% 15%
13% 14%
13%
10%

14%
11%10%
9%
7%
7%
4%
1%
0%

(4%)

(3%)
(11%)
(21%)

(48%)
*

Return on capital = EBIT/capital employed ; analysis uses long term economics where appropriate; others are at current or next year forecast
economics; results shown are for all companies which have provided capital employed to date
Source: Case study companies; PJPL analysis
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Exhibit 3.13
IMPACT OF CARBON PRICING ON CASE STUDY BUSINESS PRE-TAX CASHFLOW*
Percent change in cash flow assuming no compensation
3 businesses will consider
closure given high risk of
future negative cashflows;
will certainly take drastic
action

4 businesses
must shut

CARBON PRICE = $40/t CO2-e

7 businesses may remain open, but would
take immediate action to reduce cash
demands and/or improve profits

(18%)

(16%) (15%) (14%)

(10%)

(25%)
(32%)
(42%)
(56%)
(71%)

100%
(104%)
(347%)

(198%)

(166%)

Negative
cashflow

* Analysis uses long term economics where appropriate; others are at current or next year forecast economics
Source: Case study companies; PJPL analysis

These impacts would have broader implications. Two are worth highlighting
here.
The first implication is that, without compensation, reductions in EBIT would
rapidly translate into reductions in equity valuations and so into the value of
investment portfolios. Exhibit 3.14 shows the impact on the share price of a
hypothetical TEEI industry business – one whose fundamental economics are based
on the median margins and returns of the case study sample. The analysis values this
business’ equity on the basis of future dividend flows. This methodology is similar to
that commonly used by equity market traders, analysts and investors. In interpreting
these results, it is important to note that the impacts shown are for a company which is
‘TEEI industries only’. In many cases, TEEI businesses will be part of larger
corporate structures and so the impacts shown will be diluted.
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Exhibit 3.14
Based on median
economics of case
study business

SHARE PRICE IMPLICATIONS OF REDUCED EBIT—HYPOTHETICAL TEEIIS BUSINESS
Percent

SHARE PRICE IMPACTS FOR
AN ENTIRELY TEEIIS BUSINESS

• Accelerated reduction in share
price caused by:
– Combination of immediate fall in
earnings and 50% reduction in
growth capital expenditure
– Fixed nature of interest and SIB
capex mean dividend payments
cease before EBIT falls to zero

Relationship between EBIT impact and share
price reduction
Share
EBIT price
impact impact
(9%)

Share
EBIT price
impact impact

Share
EBIT price
impact impact

(17%)
(33%)

Lowest profit
fall in case
study
businesses

(53%)
(63%)

Median
profit fall

(100%)

*

Assumes pre-emissions trading performance of 14.5% ROA, growth capex spend sufficient for 2% revenue growth per year, SIB capex equal to 100% of
depreciation assumed to be over an average of 15 years, 50% gearing, 9.0% interest on debt; dividends set at maximum of 75% of NPAT and available
cash; excludes working capital impact of permit purchases; share price derived using discounted value of future dividend payments, and cost of equity
capital equal to 6.25% risk free rate plus 6% equity risk premium
Source: Case study companies; PJPL analysis

In general, the effects on share price valuation from a lack of TEEI industry
compensation are extremely significant. The minimum 9% fall in profits across the
case study group would cause a share price fall of 17%. The median profit fall could
erase all shareholder value.
The impact on share price is more than simply the percentage reduction in
earnings. There are two reasons for this.
First is the reduction in growth capital expenditure assumed given the need to
conserve cash, and due to the reduced growth opportunities available with an ETS.
The close link between growth and share prices is not an artefact of the modelling
used. Indeed, expectations of future growth are a key driver of equity market
valuations. This is demonstrated in Exhibit 3.15, which shows the relative
contribution of current earnings and growth for Australia’s top 100 companies. Thirty
one of the top 100 companies rely on future growth expectations for more than 10% of
their share price. In some cases, their shares are overwhelmingly valued on the
promise of future growth. As prospects for future growth are damaged, share prices
would quickly fall. Note that share market valuations are less sensitive to growth
today than has been usual over the last six years.
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Exhibit 3.15
CONTRIBUTION OF GROWTH TO SHARE PRICE—ASX TOP 100

Distribution of growth expectations

History of growth contribution to share price

Number of companies

Number of top 100 companies
Positive growth expected
100

100

100

20

31

Expected
growth more
than 10%

20

Expected
growth
between 0–
10%

49

Expected
growth does
not contribute
to share price

53

56

14
10
6
2 2

3

9
7

16

14

7

6

4

1

2

1

1

2 2

1

(90%)(70%)(50%)(30%)(10%) 10% 30% 50% 70% 90%
Growth expectation as percentage of share price

30

31

2002

2005

2008

Source: Bloomberg, PJPL analysis: 27 Jul 2002; 8 Feb 2005; 21 July 2008

Second, profit after tax (PAT), out of which dividends must be paid, reduces
more quickly than EBIT due to the relatively fixed nature of interest costs.
The second implication of the earnings reductions described is that without
compensation, balance sheet impacts can quickly place businesses at risk of default or
insolvency. Again based on a hypothetical median TEEI industries business, Exhibit
3.16 illustrates the implications of asset writedowns that might occur as a result of the
earnings reductions above.
Exhibit 3.16
Based on median
economics of case
study business

IMPACT OF ETS ON ASSET IMPAIRMENT AND COMPANY BALANCE SHEETS—EXAMPLE*
$ Millions

CARBON PRICE = $40/t CO2-e
Before impact of ETS

100

Net working
capital

After impact of ETS

100

8
50

Operating
assets

Debt

92
50

Equity

Carbon
permits
Net working
capital
Operating
assets
(writtendown)

69

69

4
8

4

50
57
15

Total assets

Capital structure

Total assets

Permit
debt
Existing
debt
Equity

Capital structure

Gearing = 50%

Gearing = 78%

EBITDA Interest cover = 4.9

EBITDA Interest cover = 2.7 times

Source: Case study companies; PJPL analysis

In this scenario, the balance sheet values of the business’ operating assets are
reduced by a conservative 75% of the net present value of lost future cashflows, based
on the median earnings reduction shown above. As a result, almost all shareholders’
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equity is lost, and gearing, measured as the proportion of debt to total capital invested,
increases from 50% to 78%. In addition, reduced earnings mean the business’ ability
to repay interest, measured by EBITDA interest coverage, falls from 4.9 times to 2.7
times. Under these circumstances, banks, and individual directors, would have to
look closely at the business’ ability to meet its continuing commitments. Again, these
results are for a ‘TEEI industries only’ company.
Apart from the impacts on existing businesses, reductions in project valuations
would make investment in new domestic capacity difficult. Exhibit 3.17 illustrates
the impact on values of the recent or potential new investments provided by the case
study companies. Each line on this chart represents a separate investment. Each
investment’s values are expressed as an index, with each base case valuation (i.e.
before a carbon price) set to equal 100.
Exhibit 3.17
EACH LINE REPRESENTS
ONE PROJECT

SENSITIVITY OF PAST/POSSIBLE CASE STUDY INVESTMENTS TO CARBON PRICE
Index; base case NPV = 100
Range of carbon
prices at which
25% loss of project
value occurs

120

Range of carbon
prices companies
could assume on long
lived investments

Most offshore investment
options available to case
study companies are in
non-ETS countries

100
80

25% loss of
project value

60
40
20
0
0

20

40

60

80

100

120

140

160
Carbon price
$/t CO2-e

Source: Case study companies; PJPL analysis

It can be seen that substantial reductions in investment valuations occur even
at low carbon prices. Over the range of permit prices investment committees or
boards may judge necessary to consider, up to perhaps $100/t CO2-e, the potential
impact on project values is very large.
3.2.2 Faced with these impacts, businesses would take actions with important and
immediate consequences
The management and boards of the case study companies would have to
respond to the reductions in business performance described above. Immediate action
would be required to improve the performance of existing businesses.
Exhibit 3.18 illustrates some typical actions available, given a particular
degree of business ‘illness’. At relatively modest levels of earnings reductions,
companies would undertake cost reduction programs and changes to product
specifications, designs or production mix. The reaction of Qantas to current fuel price
increases is typical.
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Exhibit 3.18
TYPICAL ‘REMEDIES’ FOR REDUCED BUSINESS PERFORMANCE

Diagnosis

Symptoms

Prognosis

Remedies

“Sick”

• Reduced earnings…
• … though still a
satisfactory rate of
return

• Loss of shareholder value
through share price decline
• Increased difficulty paying
dividends
• Increase in perceived business
risk leading to increased cost of
new capital

• Immediate actions to increase price…
– restructure product mix
– raise product prices, balancing potential
market share losses
• …and reduce costs
– reduce levels of staff, initially in
“overhead”, but ultimately in operations
as well
– negotiate cheaper rates with suppliers

“Hospitalised”

• Returns fall below
levels required by
investors

• As above, plus:
– changed perception of industry
attractiveness
– owners consider exiting the
business

• Actions as above, but with more urgency
and higher targets
• Reduce working capital by renegotiating
terms with suppliers and customers
• Limit capital expenditure, including all but
the most necessary stay in business
investment

“Intensive
care”

• Cash flow falls to
extremely low levels
• In worst cases,
businesses become
cash flow negative

• Likely quick exit

• As above…
• …but directors/owners must quickly
evaluate position with respect to solvency
• After assessing the risks, closure may be
the most suitable option

Source: Industry interviews

As earnings fall further, so that returns to capital fall below acceptable levels,
actions to reduce capital employed would be added, including renegotiating terms
with customers and suppliers, and restricting new investment to minimum levels.
Finally, as businesses approach the point where cash flow is sufficiently restricted,
issues of solvency and facility closure must be considered.
These actions are likely to be more rapid and taken with more fervour than
those unfamiliar with business might expect. For example, some have been surprised
at the recent steps taken by Qantas. Businesses have, however, any or all of the
options described in Exhibit 3.18 available at any time. Every day, Australian
managers strive to increase cost efficiency, or sell businesses to new owners, or
evaluate whether a particular business can survive. The difference in this case is that,
for most case study companies, the earnings reductions described above are of a size
outside the usual experience of many in the Australian business community.
Even with these increased efforts, many affected businesses may not see
sufficient improvement. As Exhibit 3.18 shows, without a successful ‘cure’, or even
with a partial one, the outlook for nearly all the businesses in the case studies is poor.
For new investments, the impacts described above will see most investment
moved offshore. In almost all cases, the investments described in Exhibit 3.17 above
have offshore alternatives. Exhibit 3.19 shows in detail the relative attractiveness of
two such investments and their alternatives. In one case, the comparison is of cost to
manufacture product in a new domestic facility versus that of investing overseas and
importing the product. In the other, the comparison is of project values themselves.
In both cases, a low carbon price is sufficient to make offshore alternatives more
attractive.

Port Jackson Partners Limited

71
Exhibit 3.19
IMPACT OF CARBON PRICING ON TEEI INDUSTRY INVESTMENT DECISIONS

Facility upgrade

New facility investment

Cost/t product; indexed to imported
product = 100

NPV; indexed to pre-carbon domestic
investment NPV = 100

A$10 per
tonne
200

A$28 per
tonne

Importing product
more attractive

Offshore Investment
more attractive
Offshore
investment
base case

100

180

90

Domestic
expansion

160
140
120

80

Offshore
investment
worst case

70
60

100

Import
product

80

50

30

40

20

20

10

0

Domestic
investment

40

60

0
0

20

40

60

80
100
Carbon price
$/t CO2-e

0

20

40

60

80
100
Carbon price
$/t CO2-e

Source: Case study companies; PJPL analysis

3.2.3 If these consequences are to be avoided, full compensation of between 3%
and 5% of industry value add will be required
The threshold at which businesses are declared eligible for compensation, and
the level of compensation provided above that threshold, are the pivotal design
parameters for any TEEI industries compensation scheme. Perhaps more than any
other design decision, they govern the effectiveness of the scheme in avoiding the
consequences described above.
Analysis of the case study businesses suggests the following conclusions:
•

Pay full compensation for emissions above an emissions intensity
threshold

•

The threshold should be based on the financial impact of carbon costs,
not on tonnes of emissions intensity

•

The threshold should be set at a carbon cost of between 3% and 5% of
industry value add

•

Rather than conform to an artificial limit (such as 30% of permit
revenues), compensation should be given to all qualifying businesses

•

Issue permits to new TEEI facilities outside the emissions cap,
assuming ‘world’s best’ emissions practice

Exhibit 3.20 summarises these findings, which are described in more detail
below.

Port Jackson Partners Limited

72
Exhibit 3.20
PROPOSALS FOR COMPENSATION FOR IMPACTS ON TEEIIS BUSINESSES

Proposal

Rationale

1. Provide full compensation
only for emissions above a
threshold

• Avoids providing an incentive to increase emissions to make the threshold
• Fair to businesses just under the threshold

2. Use a threshold based on the
financial impact of carbon
costs

• Avoids large carbon price risk being placed on TEEI businesses
– Prior to international agreements, Government can best manage prices

3. Set a threshold of between 3
and 5% of industry value add

• Limits EBIT impacts while creating an appropriate abatement incentive
• Avoids unfairly punishing highly profitable but low margin industries

4. Compensate all businesses
which face material impacts

• Set compensation based on risk to TEEI industries, not within the artificial
30% limit
• At modest carbon prices, the compensation proposed here is consistent
with proposed limits on TEEIIs compensation

5. Issue permits to new TEEI
facilities outside the
emissions cap, assuming
“world’s best” emissions

• The alternative is to stop investment or place unreasonable demands on
other sectors
• Maximises chances of investment consistent with a global carbon price

3.2.3.1 Provide full compensation only for emissions above an intensity threshold
The proposal is to provide compensation to a company only for its emissions
above an intensity threshold, rather than for a proportion of all the company’s
emissions. This produces equitable outcomes, and avoids creating incentives to
increase emissions.
This can best be understood by considering a “straw man” alternative – paying
compensation for 90% of all emissions for any company whose emission intensity is
above a threshold.
Exhibit 3.21 illustrates such an arrangement. In this case, the threshold for
compensation is set to 1,500 tonnes of CO2-e per million dollars of revenue. The blue
line on the chart represents the volume of permits a TEEI business would have to buy
under such a scheme. Given a particular permit price, higher permit volumes will
translate directly to larger reductions in business performance.
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Exhibit 3.21

‘STRAW MAN’ APPROACH TO COMPENSATION ABOVE A THRESHOLD
Tonnes of uncompensated emissions per $m revenue
Eligibility
threshold
2000
1800
1600
1400
1200
Low intensity
emitters pay for
1000
all carbon permits
800

Discontinuity as
eligibility threshold
is crossed

600

More emissions intensive
businesses pay for more permits
for every dollar of revenue

400
200
0
0

1,000

2,000

3,000

4,000

5,000

6,000
7,000
8,000
Emissions intensity
t CO2-e/$m revenue

Source: PJPL analysis

It is clear that the arrangement shown is inappropriate. There are three reasons
for this:
•

There are large differences in financial impact for businesses on either
side of the threshold. In this case, a business with emissions of 1,400
tonnes per million dollars of revenue would pay for all its permits, but
one with 1,500 tonnes per million dollars would pay for just 10%

•

Consequently, there is also an incentive created for businesses just
below the threshold to increase their emissions, and for those above the
threshold to maintain their emissions at current levels

•

Finally, as compensation is awarded for 90% of permits, more
emissions intensive firms pay for more permits per dollar of revenue

The compensation arrangements proposed in the Green Paper are a variant on
the ‘straw man’ presented here, and will be addressed in Section 3.4.
3.2.3.2 Use a threshold based on the financial impact of carbon costs, not on tonnes
of emissions intensity
A threshold based on the financial impact of carbon costs will most effectively
provide compensation to TEEI industries across all carbon prices.
The final reports of the NETT, the PMTG and the Green Paper all envisage
compensation thresholds based on tonnes of emissions intensity. All recommend
using a threshold based on tonnes of CO2-e per million dollars of revenue.
Using such a threshold will create a TEEI industry compensation scheme
whose effects vary considerably with carbon price. For example, the financial impact
at a threshold of 1,500t CO2-e/$m of revenue is significantly more at a carbon price
of, say, $50/t CO2-e, compares with a carbon price of, say, $20/t CO2-e.
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This effect can be eliminated if the threshold is defined using the financial
impact of carbon costs. One way of doing this would be to declare businesses eligible
for compensation once the cost of their carbon emissions (as opposed to the number of
permits required) rises to a set percentage of value add or revenues.
The difference between the two approaches is illustrated by Exhibit 3.22,
which shows how the EBIT of a hypothetical TEEI business would vary under each
type of threshold at various carbon prices. The hypothetical business is assumed to
have the median EBIT margin and emissions intensity of the case study businesses.
The left hand side of Exhibit 3.22 shows the outcome, measured as change in EBIT
after compensation, of a threshold based on tonnes – either 500 or 1,500 tonnes per
million dollars of revenue. The right repeats the analysis for an example threshold
based on financial impact – in this case one which assumes compensation is given for
carbon costs which exceed $20,000 for every million dollars of revenue (i.e. a
threshold of 2% of revenue).
Exhibit 3.22
15% EBIT MARGIN

EBIT IMPACT OF DIFFERENT COMPENSATION SCHEMES
Percent reduction in EBIT after compensation

Emissions cost impact capped at
2% of revenue

Emissions intensity threshold
500t/$m rev
1,500t/$m rev
100%

100%

90%

90%

80%

80%

70%

70%

60%

60%

50%

50%

40%

40%

30%

30%

20%

20%

10%

10%
0%

0%
0

20

40

60

80
100
Carbon price
$/t CO2-e

0

20

40

60

80
100
Carbon price
$/t CO2-e

Source: Case study companies; PJPL analysis

For the former, even after compensation, high carbon prices create substantial
EBIT impacts. The effect is reduced if the threshold is lowered – in this example
from 1,500 to 500t CO2-e/$m revenue – but remains substantial. At a carbon price of
$100/t CO2-e, 100% of profits are lost at 1,500t CO2-e/$m revenue; but ‘only’ 35% are
lost using 500t CO2-e/$m revenue.
By contrast, using a threshold of 2% of revenue means the impact on the
hypothetical business’ EBIT is independent of the carbon price. A compensation
scheme whose impacts do not vary with carbon price will be much more successful in
avoiding the consequences for TEEI industries described above. Such a scheme
would materially reduce the uncertainty associated with the introduction of the ETS.
Under these circumstances, TEEI industries businesses could make decisions
regarding existing and new investments with greater confidence.
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An important outcome of a threshold based on the financial costs of carbon is
that the risks associated with the emissions permit price is transferred from TEEI
industries to Government. Using a threshold based on tonnes, the quantity of permits
issued to TEEI industries does not change with the carbon price. In contrast, using a
threshold based on the carbon costs means individual TEEI industries receive more
emissions permits as carbon prices rise.
In addition, more businesses become eligible for compensation as they face an
increased carbon cost impact. The implication is that the portion of total permit
revenue required to compensate TEEI industries will vary with carbon price.
It is appropriate, however, that this risk is placed with Government rather than
TEEI industries. In the early stages of Australia’s ETS, the most important driver of
carbon price will be the initial emissions trajectory chosen, and the conditions under
which that trajectory will be varied. It is Government, therefore, that can best manage
carbon prices.
3.2.3.3 Use a threshold of between 3% and 5% of industry value add
Assuming a threshold based on the financial impact of carbon costs is chosen,
three important questions must be answered:
•

Should eligibility be assessed for an entire industry, or like facilities
within an industry, or for individual facilities?

•

How should the threshold be defined? In other words, what is the
denominator which best matches the carbon cost numerator?

•

Given the above, at what level of carbon cost to businesses should the
threshold be set?

It is most appropriate to assess eligibility for the facilities in an entire industry,
not for each potential TEEI business separately. Depending on the metric chosen,
assessing eligibility for individual businesses risks awarding compensation to
relatively poorly run (i.e. low margin) and relatively high emissions intensity
businesses, while excluding well run, emissions efficient businesses. TEEI
compensation payments should not create or destroy competitive advantages within
industries. This preference for industry average facilities is consistent with the
approach outlined in the Green Paper8.
For this approach to be appropriate, however, care must be taken to define
each industry precisely. Data in Appendix D of the Green Paper9 uses ANZSIC codes
to define industries. These are clearly too broad. For example, the case study
businesses classified within “other non-ferrous metals and products” have actual
emissions intensities far higher than the value shown. Industry assessments based on
Appendix D would provide inadequate compensation for those case study companies.

8

Dept of Climate Change, ‘Carbon Pollution Reduction Scheme Green Paper’, July 2008, page 304

9

ibid, page 497
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The most appropriate denominator to use when calculating the threshold is
value add, defined as earnings before interest, tax, depreciation, and amortisation
(EBITDA) plus labour. On balance, this option is superior to its principal alternatives,
revenue and profit.
Thresholds based on revenues are often proposed. The case study sample,
however, suggests a threshold based on value add should be preferred because it
creates fairer outcomes for all TEEI industries. This is illustrated in Exhibit 3.23.
Exhibit 3.23
IMPACT OF THRESHOLD ON COMPENSATION
Percent EBIT reduction after compensation

5% value add
10%

CARBON PRICE = $40/t CO2-e

2% revenue
16%

32%

46%

23%
15%

• Reflects differences in
businesses profit
margins and so
– Results in relatively
equal profit impacts
for all
– Avoids unfairly
penalising highly
profitable but low
margin industries

8%
15%
7%
13%

65%
31%
25%
11%
6%
8%

7%
10%

5%
8%
5%
10%

10%
9%

7%
9%

9%
9%

Median EBIT
reduction = 10%

• No allowance is made
for differences in profit
margins and so
– Companies within
industries are treated
more appropriately…
– …but industries with
low margins are
unfairly penalised
• Requires a low
threshold to deliver an
appropriate level of
compensation

Median EBIT
reduction = 10%

Source: Case study companies; PJPL analysis

The Exhibit shows the potential EBIT impacts for the case study businesses
after compensation under both value add and revenue based thresholds. The revenue
based threshold of 2% has been set to create the same median EBIT impact as a 5%
value add threshold, the highest in the range. It is important to note that in these
Exhibits, and in the ones that follow, it has been assumed all the case study companies
meet the relevant test for trade exposure.
The revenue based threshold creates a much wider distribution of outcomes
across the group. Importantly, under the revenue based threshold case study
businesses with low margins suffer larger EBIT impacts than those with higher
margins.
This bias is inappropriate. It can only be justified if low margins are assumed
to be linked to ‘marginal’ industries. Low margins, however, are not in themselves
evidence of unattractive industries. Many businesses successfully combine low
margins with low capital employed to provide attractive returns to investors.
Construction is one obvious example of such an industry.
A more specific example of how revenue measures can be inappropriate is for
businesses which earn their returns from a very narrow ‘spread’ between a globally
priced feedstock and a globally priced product. Petroleum refining is the most
obvious example of this – in this case the ‘spread’ is between delivered crude oil and
delivered refined product.
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In these cases, the majority of the revenue earned is in effect a pass-through of
the costs of relatively expensive raw materials. As a percentage of total revenue, these
businesses can, therefore, appear to have very small emissions intensities.
To all intents and purposes, however, it is the ‘spread’ which drives the
economics of these businesses. Assessing emissions intensity on the basis of total
revenue is close to a meaningless measure for the petroleum refining industry.
Value add is also more appropriate than simple profit measures, such as PAT
or EBIT. This is because it is a broader measure, reflecting what a company adds to
the inputs it buys from others to create a product. Profit-based measures are too
narrow, and so are too susceptible to distortion by one-offs even if the calculation is
made on an industry basis.
Estimating value add is more complex than revenue. The equitable and
effective compensation which results from a value add based threshold is, however,
likely to outweigh this additional complexity.
Based on the above, and on the economics of the case study businesses, a
threshold of between 3% and 5% of average facility value add within an industry
should be used in order to provide appropriate compensation.
A compensation scheme based on a 3% threshold would limit the median
EBIT impact on the case study businesses to 6% (Exhibit 3.24). Choosing a higher
threshold of 5% increases the median impact to 10% (Exhibit 3.25). Note that
although these impacts are expressed as changes to EBIT, the underlying calculations
are based on value add as defined above (EBITDA plus labour).
Exhibit 3.24

IMPACT OF PROPOSED COMPENSATION SCHEME ON CASE STUDY EBIT – 3% THRESHOLD
Percent change in EBIT
CARBON PRICE = $40/t CO2-e

No compensation
100% compensation
above 3% of value add
Median after
compensation = 6%
Median before
compensation = 53%

(4%) (6%) (6%) (7%)
(9%) (10%) (10%)
(9%)
(16%)
(7%) (6%)
(24%) (26%)
(33%)

(4%)

(9%)

(6%)

(5%) (9%)
(14%)

(19%)

(74%)
(87%)

100%

(93%)

(104%)
(133%)
(162%)

(347%)
Extent of
Compensation
(Percent of impact)

24%

40% 16%

74%

77%

78%

78%

94%

90%

Source: Case study companies; PJPL analysis
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91%

90%

88%

98%
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Exhibit 3.25
IMPACT OF PROPOSED COMPENSATION SCHEME ON CASE STUDY EBIT – 5% THRESHOLD
Percent change in EBIT
CARBON PRICE = $40/t CO2-e

No compensation
100% compensation
above 5% of value add
Median after
compensation = 10%
Median before
compensation = 53%

(7%) (9%) (9%)
(7%)
(9%) (10%) (10%)
(12%)
(15%)
(9%) (10%) (10%)
(16%) (24%) (26%)
(33%)

(8%)

(10%)

(15%)
(23%) (32%)

(74%)
(87%)

100%

(93%)

(104%)
(132%)
(162%)

(347%)
Extent of
Compensation
(Percent of impact)

0%

0%

0%

56%

61%

64%

63%

91% 83%

91% 85%

83%

80%

97%

Source: Case study companies; PJPL analysis

Neither of these thresholds would result in full compensation for TEEI
businesses. On balance, this is appropriate for two related reasons:
•

It seems reasonable that TEEI industries share in the overall reduction
in community welfare that will result from the introduction of an ETS

•

Experience suggests that businesses typically respond more vigorously
to signals sent through falling profits rather than by missed
opportunities. This means that while in strict economic terms free and
purchased permits provide the same incentive to abate, some profit
‘hit’ is likely to create more rapid activity

Of course, these reasons are only valid if businesses are not too strongly
affected by the initial affect of the ETS. On the basis of industry experience,
thresholds higher than 5% of value add risk allowing earnings impacts which are too
large to avoid the consequences described above.
3.2.3.4 Give compensation direct to all businesses which pass established tests
TEEI industry compensation can only be effective if it prevents the immediate
and widespread consequences which arise from the earnings reductions described
above. If preventing business risks is the priority there is no logic for making these
judgements solely to fit within an artificial limit. Such a predetermined limit will be
appropriate under some circumstances, but not in others.
It is, however, worth keeping this problem in perspective. The Green Paper
envisages a cap on TEEI industries compensation at about 30% of total permit
revenue, after including all sectors. The arrangements proposed above, on the
available data, are broadly consistent with that allocation.
Exhibit 3.26 illustrates this. As discussed above, data in Appendix D of the
Green Paper can be used to estimate which particular industry sectors will be eligible
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for compensation at various carbon prices. At $20/t CO2-e, payments to TEEI
industries will comprise less than the 30% target. At $40/t CO2-e, around 37% of
permit revenue is required. Note that these estimates are only broadly correct. They
assume that all businesses in each of the sectors will be eligible for TEEI industries
compensation, which will not be the case. In addition, the data is from 2002, and so
may not accurately reflect today’s circumstances.
Exhibit 3.26
VARIATION IN TEEIIS ELIGIBILITY WITH CARBON PRICE

APPLIES GREEN PAPER ‘PHYSICAL
BARRIER’ TEST FOR TRADE EXPOSURE

Green Paper
discussion uses
$20-30/t as a typical
price range

Carbon cost capped at 2% of revenue
$20/t CO2-e
100%

Residential

19%

Other
industrial

34%

Non-TEEIIS
agriculture
Agricultural
TEEIIs
Industrial
TEEIIs
Overstated as revenue
impact would not
exceed 2% for all
business within
selected sectors,
hence total revenue
likely less than 30%

2002 DATA AS USED IN GREEN PAPER

$40/t CO2-e
100%

100%

19%
74%

30%

63%

Available for
other uses

18%

Agricultural
TEEIIs

20%

Industrial
TEEIIs

1%
19%

2%
18%
26%

100%

14%

31%

12%

Permit revenue
Permit revenue
Contribution to
Contribution to
used to compensate
emissions used to compensate emissions
TEEIIs
TEEIIs
Total TEEIIs comp.
26%
37%
% permit revenue
TEEIIs comp. exc ag.
% permit revenue

15%

25%

Source: DCC Green Paper; PJPL analysis

It is worth remembering that it is the Government that can best cap the
revenues provided to TEEI industries, through its emission trajectory and so permit
price. If industry is asked to take this risk the objective of compensation will be
defeated.
3.2.3.5 Issue permits for new TEEI facilities from outside Australia’s emissions cap,
on a ‘world’s best’ basis
Many potential TEEI industries sectors are forecasting strong demand growth
in the short to medium term. As Exhibit 3.27 shows (Exhibit 3.7 repeated here for
convenience), refined metal demand is forecast to grow at around 7% per annum over
the next 10 to 15 years.
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Exhibit 3.27
FORECAST WORLD DEMAND GROWTH IN SELECTED AUSTRALIAN TEEI INDUSTRIES

Aluminium
Million tonnes

Copper
Million tonnes

Seaborne thermal coal
Million tonnes
66
54

90%

Nickel
Thousand tonnes

834
136%

2,224

719

1,930
158%

615
44

38
33

1,407

35

26

100%
19

n.a.
2007 2012 2017 2022

2007 2012 2017 2022

2007 2012 2017 2022

n.a.
2007 2012 2017 2022

Source: Rio Tinto investor presentations; Brook Hunt

If Australia’s TEEI industries are to play a role in satisfying this demand
growth, the way in which new facilities are included in the ETS is an important
consideration.
There are three principal options:
•

Treat these new investments as any other new capacity investment, by
requiring them to buy permits from within the national emissions cap

•

Provide free permits as for other TEEI industries businesses, taken
from within the national emissions cap

•

Provide free permits, at world’s best practice emissions intensities, and
expand the emissions cap by the amount of free permits issued

As discussed in Section 3.2.1 the first option would mean new TEEI industries
investment would generally not occur. This option has all of the environmental and
economic implications previously described. Given that low carbon technology will
be most easily implemented in new facilities, this option also has negative
implications for Australia’s path towards a low carbon economy.
The second option avoids crippling new TEEI industry investment. If these
new investments are included in the national cap, however, the abatement demands on
other sectors could quickly become unreasonable. Exhibit 3.28 shows the abatement
required by sectors included in the ETS but without TEEI industry status. The sectors
assumed as TEEI are those shown in Exhibits 3.4 and 3.6. The analysis also assumes
a straight line reduction in emissions, sufficient to achieve a 60% reduction on 2000
levels by 2050.
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Exhibit 3.28
KEEP NEW TEEIIS OUTSIDE THE CAP—IMPLICATIONS OF TEEIIS GROWTH FOR ABATEMENT IN OTHER SECTORS
ASSUMES AGRICULTURE
2000-05 average
50% of forecast key
Forecast key commodity REMAINS EXCLUDED FROM ETS
growth in TEEIIs
commodity growth rate*
growth rate*
emissions

2020 abatement 140%
required in nonTEEIIs sectors 120%
Percent 2010 levels

No TEEI industry
abatement
TEEI industries achieve
“fair share” abatement
from 2010 levels

100%
80%
60%

Abatement required
in other sectors if
new TEEIIs facilities
are excluded from
the cap

301% increase in
required abatement

Including new
TEEIIs investments
under the cap will
substantially
increase the
abatement burden
on other sectors

40%

125% increase in
required abatement

20%
0%
0%

1%

2%

3%

4%

5%

6%

7%

8%

9%

10%

Long term rate of TEEII growth
Percent per annum
*

Arithmetic average of annual growth rates for global copper, aluminium, seaborne thermal coal and nickel demand from 2007 to 2022 (copper,
aluminium) and 2017 (thermal coal, nickel)
Source: Australian National Greenhouse Accounts; DCC, “Tracking to the Kyoto Target” (2007); Rio Tinto investor presentations; Brook Hunt;
PJPL analysis

As the Exhibit shows, if it is assumed that TEEI industries grow at 7% per
annum, which is the forecast growth shown in Exhibit 3.27, then by 2020 this growth
will require abatement from non-TEEI sectors to increase by 300%. Of course, not all
TEEI industries will grow this quickly, but if they grew by 3½% pa then non-TEEI
sectors will need to abate by around 125% more than they otherwise would. These
numbers highlight the difficulties with this option.
The third option anticipates that Australia’s emissions cap will be adjusted
upwards by the amount of free permits issued to new TEEI industries facilities. This
limits the impact of new TEEI industries on other sectors within the ETS, and
preserves the effectiveness of the compensation scheme.
Adjusting the emissions cap in this way allows TEEI industries to grow
through a mechanism not available to other sectors. Growth in other industries will
occur within the emissions cap, and must be achieved through reducing emissions
intensity. However, to avoid carbon leakage, this is the best approach from an
economic and environmental point of view.
If new investments occur at world’s best standards of emission practice, which
would be a condition of being granted permits outside of the cap, the growth allowed
under these arrangements has a greater chance of being consistent with that which
would occur under a global emissions cap. It would very likely create a better
environmental outcome than if the investment was to occur in a non-ETS country.
A comment is required about how to define ‘new facilities’ for the purposes of
adjusting the cap. Care must be taken to avoid carbon leakage from existing facilities
inside the cap to new facilities outside the cap.
To do so, emissions from new facilities must represent a significant increase in
production capacity, net of any capacity the new facility replaces. It is the net increase
that should be assumed to be at ‘world’s best’ for the purposes of calculating
compensation. Both significant ‘brownfields’ expansions on existing sites, and
Port Jackson Partners Limited

82
‘greenfields’ expansions at new locations should be eligible to be placed outside the
cap.
3.3

Other design features are required to ensure effectiveness and avoid
unintended consequences

Determining the tests for TEEI industries compensation, and the level of
compensation to be given, are the key design questions to be resolved prior to the
introduction of the ETS. Examination of the case studies, however, suggests a
number of other design features that should be incorporated if the TEEI industries
compensation scheme is to be appropriate.
Exhibit 3.29 summarises these design features. The remainder of this section
will describe each in detail.
Exhibit 3.29
OTHER PROPOSALS FOR ETS DESIGN

Proposal

Rationale

6.• Determine TEEI facility

eligibility and compensation
over long time intervals (e.g.
every 5 years)
7.• Calculate eligibility based on

long run economics
8.• Compensate for Scope 1 and 2

emissions
9.• Compensate using a

combination of permits
and cash
10.• Continue compensation until

key competitors all face a like
carbon cost

• To provide a continuing incentive for firms to abate

• Provides certainty over eligibility
• Fair to businesses who may receive less compensation when prices
are volatile
• Given the potential impacts of Scope 2 emissions, there is no logic to
compensating for only Scope 1
• Scope 1 emissions will cost permits, Scope 2 will cost cash
• It is appropriate to match the type of cost with the type of compensation
– for example, to eliminate mispricing risk
• Consider allowing significant new TEEIs investments, with world’s best
emissions practice, to sign a contract with Government
– Creates a legally enforceable ‘property right’ to provide sufficient
certainty over policy changes, which would cease with a world scheme

3.3.1 Determine TEEI facility eligibility and compensation over long time
intervals
Eligibility must be relatively long lasting to avoid creating disincentives to
abate. If eligibility was reassessed every year, for example, successful abatement
efforts would result in a reduction of compensation, and consequently a reduction in
profits.
Making assessments on an industry basis would reduce the extent of this
problem, as relatively high emissions firms would always have an abatement
incentive, especially if abatement led to a continuous reduction in industry emissions.
Some potential TEEI industries, however, have relatively few players. In these cases,
the variation from industry averages may be small, and the resulting abatement
incentives may not be sufficient for average emissions intensities to reduce.
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The definition of long lasting will, however, require judgement. The Green
Paper envisages a “once and for all” assessment10. This approach prohibits
adjustments in future years. These may be needed, however, if international
agreements are not concluded for some time, or if some industries seem to be
receiving unreasonable benefits through compensation. On the other hand, care must
be taken to guarantee sufficient time for abatement incentives to repay any capital
invested.
It may be that an interval of, say, five years between assessments strikes an
appropriate balance.
These repeated assessments will place additional demands on the scheme
regulator. Reviewing industries on a rolling basis, with a staggered start, could make
these demands more manageable.
3.3.2 Determine eligibility for compensation using long run economics
In some potential TEEI industries, a business’ economics in any period can
vary considerably from the long run. The most obvious driver of these variations are
commodity prices, which for some industries are currently at or near historic highs
(Exhibit 3.30) or are subject to large price cycles (Exhibit 3.31).
Exhibit 3.30
ANALYST AVERAGE CONSENSUS FORECAST PRICES
Index; 100 = long term prediction

ETS start date
300

250

Lead

200

Nickel

Thermal coal
Copper

150

Zinc

Aluminium
100

Alumina

50

0
2008

2009

2010

2011

2012

2013

LT

Source: Selected broker reports; PJPL analysis

10

Dept of Climate Change, ‘Carbon Pollution Reduction Scheme Green Paper’, July 2008, page 312
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Exhibit 3.31
HISTORICAL PRICE CYCLES

Petroleum refiner margins

Sugar prices

$A cents per Litre

$A/t (real)

9.00

600

8.00

500

7.00
6.00

400

5.00
300

4.00
3.00

200

2.00
100

1.00
0.00
1995 1997 1999 2001 2003 2005 2007

0
1992

1996

2000

2004

2008

Source: ABARE; Annual Reports; Bloomberg; Broker Reports

These variations from the long run could be sufficient to affect the eligibility
of some TEEI businesses for compensation. Exhibit 3.32 shows the impact of price
variations on one of the case study companies.
Exhibit 3.32
VARIATION IN EMISSIONS INTENSITY UNDER DIFFERENT PRICE ASSUMPTIONS
Tonnes CO2-e/$M revenue

Should be eligible
if assessed at long
term economics…

…but not if
assessed at recent
maximum prices

2,023

Carbon cost exceeds 3% value add at
$40/t CO2-e

1,254

514

Minimum revenue

Long term
revenue

750 t CO2-e/$M value add

Maximum revenue

Source: Case study company; DCC Green Paper; PJPL analysis

This business would be eligible for compensation if assessed at long term
economics but not if assessed at recent high prices. Many businesses could potentially
be in similar circumstances.
There are three problems with this.
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First, it reduces certainty for TEEI firms. To allow investment in TEEI
industries, businesses will require a long run view of the extent of compensation they
will receive.
Second, it unfairly penalises TEEI industries with volatile prices. In times of
high product prices, emissions intensity, whether assessed as a percentage or on the
basis of tonnes, will fall and compensation will be reduced or denied. When prices
fall, compensation will again be given. This will have the effect of diluting the
benefit provided to companies with highly volatile prices for their products. They will
receive less compensation than companies with the same average price levels but with
less price volatility.
Third, long term economics must be used to assess eligibility over long time
intervals, as just discussed. To do otherwise risks unfairly excluding businesses that
would be eligible for compensation in most other years.
Making assessments using long run economics will be more difficult than, for
example, using last year’s results, and will involve a degree of judgement. Yet for the
reasons outlined above a pragmatic approach must be found. One possibility might be
to assess eligibility on the basis of historic actual results for industries, except where
current prices are above or below long term averages by a set threshold.
3.3.3 Provide compensation for both Scope 1 and Scope 2 emissions
Indirect emissions have a material impact on the economics of many of the
case study businesses, and it is reasonable to assume that this will be true for TEEI
industries in general. Exhibit 3.33 shows the impact of Scope 2 emissions on the case
study companies. The left hand side shows the contribution of Scope 2 to the overall
emissions of the case study companies. The right shows, for the highlighted company,
the additional impact of Scope 2 emissions on profits, before compensation, at various
carbon prices.
Exhibit 3.33
IMPACT OF SCOPE 2 EMISSIONS ON CASE STUDY BUSINESS ECONOMICS

Impact of carbon pricing on
case study business economics
Index; 100 = Base case EBIT

Relative contribution of Scope 1 and Scope 2 emissions

Percent of total emissions

10%

100

40%

Scope 1 90% 88% 88% 85%

81% 81% 75% 75%

74% 74%

65%

59%

50

60%
25% 25% 26% 26%

Scope 1

0
90%

19% 19%
Scope 2 10% 12% 12% 15%

150

35% 41%

-50
-100

Scope 1
and 2

-150
-200
0 10 20 30 40 50 60 70 80 90 100
Carbon price
$/t CO2-e

Source: Case study companies; PJPL analysis
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There is no logic in excluding these emissions from any TEEI industries
compensation scheme.
3.3.4 Compensate for Scope 1 emissions using permits, and Scope 2 emissions
using cash
Eligible TEEI businesses will need to be compensated for both direct and
indirect emissions. Under the ETS, businesses will pay for direct emissions by
purchasing and then acquitting permits, and for indirect emissions essentially through
increased electricity bills.
It is appropriate to match the form of compensation with the type of cost
incurred.
Scope 1 emissions should be compensated using emissions permits, paid in
advance. In this way, the value of permits awarded can be matched to the cost of
permits acquitted. Payment in arrears risks mis-matched permit prices. Advance
payment also removes the working capital impacts associated with purchasing permits
prior to compensation.
Scope 2 emissions should be compensated using cash payments, based on
estimated increases in electricity prices.
Ideally, TEEI businesses should be compensated for the Scope 2 emissions
they are responsible for, at the price paid by electricity suppliers. The nature of
Australia’s electricity market, however, means that making these estimates is
impractical. As Chapter 4 will describe, the impact of the ETS on individual
generation assets will vary considerably. As few TEEI businesses can attribute their
electricity to any particular generator, the true impact of Scope 2 emissions can only
be estimated through changes in electricity prices.
Compensation should, therefore, be based on the average change in electricity
prices due to the introduction of the ETS in each State. Exhibit 3.34 illustrates how
this might work. Compensation payments would be calculated by comparing actual
prices paid with a modelled outcome of the ‘status quo’ electricity price; that is, the
price that would have been paid had an ETS not been introduced.
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Exhibit 3.34

POSSIBLE APPROACH TO CALCULATING COMPENSATION FOR SCOPE 2 EMISSIONS—AVERAGE POOL PRICE
$/MWh, load-weighted

NSW PRICES

140

No compensation for
(small) change in individual
customer pricing

All TEEIIs in NSW receive
compensation equal to
change in average prices

120
100

Variation of
individual customers
from the average**

ETS average price*

80
60

Variation of
individual customers
from the average**

40

Status quo
average price*

20
0
2010

2011

2012

2013

2014

2015

2016

2017

2018

2019

2020

* CRA model Level 2 capex base case scenario used for status quo and Level 2 capex 120Mt emissions by 2030 (without nuclear) used for ETS case
** Variation of individual customers from average price caused by characteristics of individual customer demand (e.g. load profile throughout the day)
Source: CRA international; PJPL analysis

This analysis is complex, but a number of existing models can make
reasonable estimates, and this analysis is likely to be already underway to support the
general economic analysis surrounding the introduction of the ETS.
3.3.5 Make arrangements to ensure TEEI industries compensation continues
until international competitors face a like carbon price
Once market participants in each TEEI industry sector operate under a like
carbon price, there is no need for any further compensation to Australian TEEI
businesses.
Unless compensation is assured until this time, however, it will not be possible
for TEEI businesses to invest in new capacity. Without this assurance, businesses
considering new investments will have to anticipate a range of alternative
compensation scenarios.
For investments with typical TEEI industry economics, most plausible
scenarios would result in unsatisfactory investment returns. Exhibit 3.35 illustrates
this. The graph shows the value such an investment, in terms of NPV and IRR, under
each compensation scenario and for a range of carbon prices. The investment values
shown cover a large range, and are often unattractive, especially when compared to
potential offshore investments which may have far less uncertain returns.
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Exhibit 3.35
INVESTMENT UNCERTAINTY CREATED BY COMPENSATION UNCERTAINTY—HYPOTHETICAL INVESTMENT
Index; 100 = Base case NPV
Range of prices
Post-tax
investors may consider
IRR at
$100/tCO2-e
200
-5% opex

150
Range of
typical
business
risks

-10% capex

100
+10% capex

50

Full compensation for all
A emissions (equal to no
carbon price)

15%

+5% opex

0

Carbon price
used in
modelling

Full compensation, but
B for 10 years only
C Compensation declines at
5% per annum
-100
0 10 20 30 40 50 60 70 80 90 100110
Carbon price
$ per tonne CO2-e

-50

4%

*

Assumes typical investment economics: 15% ROA (set to give attractive base case returns), 15% EBIT margin (median of case study
companies), capex spend of $100m, build time 2 years with production in 3rd year; 15% pre-tax WACC, 2.5% long term growth estimate; 15
year average depreciation schedule; SIB equivalent to 70% of depreciation)
Source: Case study companies; PJPL analysis

Boards routinely make commercial investments despite uncertain returns. But
uncertainty regarding TEEI industries compensation is different for two reasons.
First, the magnitude of the uncertainty is larger than typical businesses risks. The grey
lines on Exhibit 3.35 provide examples of typical business risks – in this case,
changes in capital and operating costs. Outcomes under most combinations of carbon
prices and compensation scenarios lie outside the range of these lines. This indicates
the uncertainty associated with compensation is of larger magnitude.
Second, unlike typical business risks, there are very few actions businesses can
take to mitigate against compensation uncertainty.
Finally, uncertainty around TEEI industries compensation is increased
substantially if Boards choose to consider a large range of possible carbon prices.
Again, Exhibit 3.35 shows that as carbon prices increase, so does the variation in
investment outcomes.
To provide sufficient assurance, the TEEI industries compensation scheme
should include two design features.
The first is a clear specification of the criteria that will be used to determine
whether competitors face a like carbon price.
The second is that the scheme should provide protection equivalent to a
property right, for firms undertaking large, long lived investments using world’s best
emission efficiency. This would enable TEEI businesses to seek compensation for the
impact of any changes in these criteria. One way to do this would be to allow
significant new TEEI industry investments to sign a contract with government setting
out the criteria under which compensation will continue.
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3.4

A comparison with the Green Paper arrangements

In some ways the proposals described above are consistent with those in the
Green Paper. At the highest level, the Green Paper acknowledges that compensation
for TEEI industries is required if the objectives of Australia’s ETS are to be met.
There are, however, five important problems with the Green Paper which the
proposals in this Report seek to address. They are:
•

Inappropriate discontinuities in the compensation scheme

•

Inadequate compensation for many TEEI businesses

•

Significant carbon price risk is imposed on TEEI businesses

•

Current economics will be used to make “once and for all” assessments

•

Too much uncertainty remains around the extent of compensation,
particularly to allow new TEEI industry investment

This remainder of each section describes each problem in detail.
3.4.1 Inappropriate discontinuities in the compensation scheme
The arrangements described in the Green Paper create issues of equity and
inappropriate incentives.
Section 9.4.411 of the Green Paper describes the Government’s preferred
position in the following terms:
“Initial assistance would cover around 90 per cent of emissions for EITE
activities that have emissions intensities above about 2,000 tonnes CO2-e per million
dollars of revenue and around 60 per cent of emissions for EITE activities that have
emissions intensities between about 1,500 and 2,000 tonnes CO2-e per million dollars
of revenue”
Exhibit 3.36 illustrates the Green Paper arrangements. It does this by showing
the volume of emissions permits that would be bought by a TEEI industry business –
after compensation – at various levels of emissions intensity.

11

Dept of Climate Change, ‘Carbon Pollution Reduction Scheme Green Paper’, July 2008, page 321
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Exhibit 3.36

TEEIIS COMPENSATION SCHEME ENVISAGED IN THE GREEN PAPER

1600
Tonnes of
uncompensated
1400
emissions
t CO2-e/$m revenue
1200

0%

60%

90% compensation
As intensity moves above
each thresholds, a higher
percentage of permits are
paid for by Government

1000

Low intensity
emitters pay for all
carbon permits

800
600

As intensity rises, the
number of permits
paid for by TEEIIs
companies increases

400
200
0
0

1,000

2,000

3,000

4,000

5,000

6,000
7,000
8,000
Emissions intensity
t CO2-e/$m revenue

* Excludes sectors with emissions intensity less than 300t CO2-e/$m revenue
Source: DCC Green Paper, PJPL analysis

These arrangements have three important problems, which together make the
scheme unworkable.
First, they create discontinuities in the level of compensation provided.
Businesses which fall either side of the two thresholds, at 1,500 and 2,000 tonnes
CO2-e per million dollars of revenue, face large differences in the permits they must
purchase. This difference leads directly to large differences in the financial impact of
the introduction of a carbon price. Intolerable comparisons of outcomes for different
businesses will be made.
Second, there are inappropriate incentives. Businesses whose emissions are
just below each threshold may find it economically rational to increase emissions to
qualify for compensation if there is any future assessment period. Equally, businesses
above each threshold have an incentive not to reduce their emissions. Both incentives
are counter to the intention of the emissions trading scheme.
Third, businesses with higher emissions intensity must buy more permits in
proportion to their revenue. This creates an inequity amongst businesses receiving
compensation.
The solution is to provide compensation only above an appropriate threshold,
as discussed above.
3.4.2 Inadequate compensation for many TEEI businesses
The arrangements described in the Green Paper run the risk of providing
inadequate compensation to many businesses. This is due not only to the threshold
design discussed above, but the nature of the threshold chosen.
The net effect of these two design choices is illustrated in Exhibit 3.37. Three
graphs are shown. They represent, from left to right, the highest value add based
threshold proposed in Section 3.2, an example revenue based threshold, and the
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arrangements proposed in the Green Paper. Each graph shows the EBIT impact –
after compensation – for TEEI industry businesses at varying levels of emissions
intensity. To aid in making comparisons, emissions intensity is expressed in tonnes of
CO2-e per million dollars of revenue in each case. The three coloured lines on each
chart represent businesses with different EBIT margins before the impact of carbon
costs. Each chart is to the same scale, so direct comparisons can be made between
them. As usual, the analysis assumes a permit price of $40/t CO2-e.
Exhibit 3.37
IMPACT OF COMPENSATION SCHEME DESIGN ON COMPANY EBIT
Percent EBIT reduction after compensation

CARBON PRICE = $40/t CO2-e

100% compensation above margin threshold
5% value add

2% revenue

Green paper arrangements

120%

120%

120%

100%
80%

EBIT
100%
margin
80%

EBIT
100%
margin
80%

60%

60%

40%

40%

5%

40%

5%

20%

15%
30%

20%

15%
30%

5%
15%
30%

20%
0%
0

1,250 2,500 3,750 5,000
Emissions intensity
t CO2-e/$m revenue

EBIT
margin

60%

0%
0

1,250 2,500 3,750 5,000
Emissions intensity
t CO2-e/$m revenue

0%
0

1,250 2,500 3,750 5,000
Emissions intensity
t CO2-e/$m revenue

Source: DCC Green Paper; PJPL analysis

Exhibit 3.37 suggests a number of important conclusions.
•

For businesses at any EBIT margin, the Green Paper arrangements
allow large earnings impacts at moderate emissions intensities of
between 500 and 1,000 tonnes of CO2-e per million dollars of revenue.
This is an anomaly

•

The Green Paper arrangements lead to larger earnings impacts for
modest margin industries than compensation based on value add. This
is a problem shared with any threshold based on revenue, including the
2% threshold shown in the left hand chart

•

As emissions intensity rises, the Green Paper arrangements allow
increased earnings impacts. This is offset somewhat by the 90%
compensation allocated to high intensity businesses

The views of prospective TEEI businesses on their preferred threshold design
will vary greatly depending on their individual circumstances. Businesses with
relatively high emissions intensities, and high margins, may find little difference
between the three approaches shown.
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Those with more modest margins, and with lower emissions intensities, will
see the Green Paper arrangements providing inadequate compensation. This is a
potentially large group, as illustrated in Exhibit 3.38.
Exhibit 3.38

COMPENSATION RECEIVED BY POTENTIAL TEEI INDUSTRY SECTORS
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uncompensated
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Source: DCC Green Paper, PJPL analysis

Exhibit 3.38 repeats in blue the illustration of the Green Paper compensation
arrangements used in Exhibit 3.36. The green bars represent revenues earned by
industries at various emissions intensities, using data provided in the Green Paper.
It must be pointed out that this data does not reflect the enormous variation in
emissions intensity within industry sectors. Nevertheless, many businesses are likely
to receive little compensation under the Green Paper arrangements.
3.4.3 Significant carbon price risk is imposed on TEEI industries
One of the important aspects of a threshold based on carbon costs is that the
earnings impact on TEEI industries does not vary with carbon price. As discussed
above, this has the benefit of increased business confidence to maintain existing and
commence new investment.
The Green Paper arrangements leave this risk with TEEI businesses.
Discussion in the Green Paper most often considers a carbon price of around $20/t
CO2-e. For a business at the Green Paper’s lowest compensation threshold of 1,500 t
CO2-e/$m revenue, this is equivalent to 3% of revenue. It can be assumed that it is at
this point that the economic impact of carbon pricing is judged to be sufficient to
begin awarding compensation.
This price risk is illustrated by Exhibit 3.39, which shows the emissions
intensity at which a particular carbon price leads to a cost impact of 3% of revenue.
As prices rise, the emissions intensity required to lose 3% of revenues falls. At $40/t
CO2-e, it is 640 tonnes per million dollars of revenue.
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Exhibit 3.39
EMISSIONS INTENSITY TO BE ELIGIBLE FOR COMPENSATION
Tonnes CO2-e/$ Million revenue
Carbon prices
most often quoted
in Green Paper
At $20/t CO2-e,
threshold is
equivalent to 3%
of revenue

4,000
3,500
3,000

At $40/t CO2-e,
threshold is
equivalent to 6%
of revenue

2,500
2,000

Green Paper
threshold for 60%
compensation

1,500
1,000

6%

500

3%

0
10

20

30

40

50

Assumption used
in modelling

60

70

80
90 100
Carbon price
$/t CO2-e

Compensation
threshold as
percent of revenue

Source: DCC Green Paper; PJPL analysis

The implication is that a constant threshold at 1,500 tonnes will provide
inadequate compensation at higher carbon prices. For a business at the compensation
threshold, a carbon cost of $40 per tonne will result in an impact equivalent to 6% of
revenue. This would lead to a 40% profit reduction for a 15% EBIT margin business;
and zero profit for a 5% EBIT margin business.
This effect will occur for any threshold design based on an emissions intensity
expressed in tonnes, not dollars.
As discussed above, it is appropriate this price risk not be passed to TEEI
industries prior to international agreements.
3.4.4 Current economics will be used to make “once and for all” assessments
The Green Paper proposes to use data from 2006 to 2008 to make estimates of
emissions intensity, and therefore eligibility for compensation.
The essential problems with this approach have already been described in
Section 3.3.2. It is appropriate, however, to illustrate how using historic actuals has
the potential to unfairly exclude TEEI businesses.
Exhibit 3.40 shows the emissions intensity for three case study businesses at
historic high, long term and historic low prices. All of these businesses would be
entitled to compensation at long run revenues. If assessed at high prices however, all
would see their compensation reduced, and ‘Business 2’ and ‘Business 3’ would
receive no compensation at all.
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Exhibit 3.40

VARIATION IN EMISSIONS INTENSITY UNDER DIFFERENT PRICE ASSUMPTIONS
Tonnes CO2-e/$M revenue
Minimum revenue
Long term revenue
Maximum revenue

6,202

Green Paper
compensation

90%

2,780

2,597
60%

1,560

1,383 1,530

2,149

1,896

2,000 t CO2-e/$M revenue
1,500 t CO2-e/$M revenue

1,152

0%

Business 1

Business 2

Business 3

Source: Case study companies; DCC Green Paper; PJPL analysis

There is no logic to making long term assessments at other than long term
economics.
3.4.5 Considerable uncertainty remains over the extent of compensation
Many of the proposals in this report emphasise the need to create certainty
over the nature of TEEI industry compensation, in order to allow businesses to plan
and invest with confidence.
The arrangements proposed in the Green Paper leave too much scope for
uncertainty for business to continue to invest in existing and new facilities. There are
two key problems, summarised in Exhibit 3.41.
Exhibit 3.41
CAUSES OF UNCERTAINTY IMPLICIT IN THE GREEN PAPER COMPENSATION SCHEME DESIGN

Practical implications for business
decision makers

Green paper position

Problems

• Rates of TEEI industry
compensation will be
adjusted to target a fixed
30% of permit revenue

• Actual levels of compensation paid to
a TEEI business will be related to
many factors, such as:
– emissions cap size
– rate of TEEI industry growth
– emissions abatement achieved by
TEEI businesses

• Estimating the future economics of
new or existing businesses will be
made difficult
• Reasonable assumptions will see
TEEI business’ earnings decline
dramatically by 2020

• TEEI industry compensation
will be phased out
according to broad criteria

• Suggested criteria are too broad to be
useful…
• … especially after 2020, where
compensation could end under a
range of scenarios

• It will be difficult to determine in
advance the timing and economic
impacts of reductions in compensation
• As there will be no recourse if policies
change, Boards must make very
conservative assumptions when
considering investment
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The first problem is caused by limiting TEEI industries compensation to a
fixed proportion of permit revenue. Both the Garnaut Review Draft Report and the
Green Paper suggest 30% as an appropriate figure for this limit.
Under these arrangements, compensation to any individual TEEI business will
be determined by a combination of complex factors. In particular, these include the
rate of growth of the TEEI industries sector as a whole, and the shape of the overall
emissions cap.
In these circumstances, individual TEEI businesses will find it very difficult to
predict the level of compensation they will receive. More importantly, businesses that
do make predictions are unlikely to feel assured that sufficient compensation will be
available.
Exhibit 3.42 illustrates this issue. EBIT impacts with no compensation, shown
on the left, are compared with the EBIT impacts after compensation based on the
Green Paper arrangements in 2020. These graphs are based on four key assumptions:
that the proposed 30% limit on compensation payments has been filled; that TEEI
industries grow at 3.5% in real terms; that Australia’s emissions cap reduces in a
straight line from 2010 to 60% reduction on 2000 levels by 2050; and that individual
businesses achieve abatement equal to 50% of the cap reduction at 50% of the permit
price.
Exhibit 3.42

IMPACT OF GREEN PAPER COMPENSATION SCHEME - 2020
Percent EBIT reduction after compensation

CARBON PRICE = $40/t CO2-e
No Compensation – 2010

347%
162%
133%
104%
93%
87%
74%
33%
26%
24%
16%
10%
10%
9%
Median EBIT
reduction = 53%
Median EBIT
reductions at
$20/t CO2-e

27%

Green Paper 2020

147%
98%
127%
63%
56%
37%
32%
14%
11%
14%
10%
10%
10%
9%

Key assumptions:
• TEEI compensation
allocation 30% of permit
revenue is fully used
• National emissions cap set
for straight line decline to
60% reduction from 2000
emissions in 2050
• TEEI industry growth of
3.5% per annum
• TEEI industries abate at
half the rate of cap decline,
at a cost of half the permit
price

Median EBIT
reduction = 23%
12%

Source: Case study companies; DCC Green Paper; PJPL analysis

As the Exhibit shows, under these reasonable assumptions the profits of
existing TEEI businesses are materially affected by 2020. Given the extent of profit
erosion allowed, there is little practical difference between the two comparisons.
Boards are likely to reshape existing businesses as discussed in Section 3.3.2 and will
be unlikely to invest while such outcomes are possible. In turn, estimating the future
economics of new or existing businesses will be made too difficult.
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The second problem is caused by the proposed arrangements to phase out
TEEI industries compensation. The Green Paper criteria are shown in Exhibit 3.43.
In general they are expressed in broad terms. More importantly, after 2020 the criteria
create so much uncertainty that Boards will have to ‘bet’ on achieving a world scheme
to justify investment. In addition, no specific provision is made to address the
potential impact of future policy changes on new, long lived investments.
Exhibit 3.43
POSSIBLE BOARD VIEW OF GREEN PAPER CRITERIA TO PHASE OUT OF TEEI INDUSTRY COMPENSATION

Green Paper criteria

Possible Board perspective

Between 2010 and 2020:
• Assistance would be provided to emissionsintensive trade exposed industries as
proposed unless broadly comparable
carbon constraints are introduced in key
competitor economies, in which case
assistance would be withdrawn
Beyond 2020:
• Assistance would be withdrawn if broadly
comparable carbon constraints are
introduced in key competitor economies or
• Assistance would be phased out over a fiveyear period in the event of acceptable
international action that places obligations
on an industry’s major competitors or
• Assistance would be continued as proposed
in the absence of broadly comparable
carbon constraints or acceptable
international action

• There is a real risk assistance
could be unwound before level
playing field was achieved
– This risk increases after 2020
• Changes to these criteria could
quickly make a previously
attractive investment
uneconomic
• In any event, compensation will
be reducing with the overall
trajectory

Affect on investment
economics

• For hypothetical investments
that would have earned 15%
post-tax IRR
– at $100/t CO2-e returns
drop to 4% if
. compensation stops after
10 years, or
. compensation declines by
5% per annum

Source: DCC Green Paper; PJPL analysis

Again, individual TEEI businesses will find it difficult to estimate the level of
compensation they will receive.
Unless addressed, both problems will result in a level of uncertainty that is
likely to create an environment in which new investment decisions cannot be taken
without incurring unacceptable levels of business risk. As illustrated previously in
Exhibit 3.35, uncertainty regarding the extent of compensation substantially increases
the risk associated with investment in TEEI industries projects. Companies will find
investments in non-ETS locations, which are not subject to the level of uncertainty,
increasingly attractive.
The proposals described in this report would largely remove this uncertainty,
thereby creating an environment conducive to continued investment.
3.5

A brief comment on ‘overshooting’

The Garnaut Review Draft report12 describes the concept of ‘overshooting’ for
TEEI firms.
According to the Garnaut Review, ‘overshooting’ occurs when:
•

12

Australian businesses face an increase in costs through the introduction
of a carbon price

Garnaut Climate Change Review, ‘Draft Report’, June 2008, page 397
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•

Prices remain unchanged, as businesses who do not face a carbon cost
continue to set prices

•

Australian business reduce production in response

•

This reduction in production is larger than would occur if the world
faced a carbon price.

As the Garnaut Review suggests, overshooting is the fundamental TEEI
industry problem. In discussions of TEEI industry compensation, however, this link
to overshooting is lost.
Evidence from the case studies illustrates this link, and is illustrated in Exhibit
3.44.
Exhibit 3.44
SENSITIVITY OF FACILITY ECONOMICS TO CARBON PRICE
Margin; indexed to Facility 1 pre-carbon pre-tax cashflow = 100
Facility 1
Assumption used
in modelling
120
80
40

A 50%
margin
decline
occurs at
$12/t CO2-e

Guide to closure

0

0
0

20

40

(40)
(80)
(120)
(160)

Facility 2
Facility 3
Assumption used
Assumption used
in modelling
in modelling
As margins
120
120
decline so does a
plant’s investment
80
80
priority;
shareholders will
also look
40
40
elsewhere
Pre-tax
cashflow

Returns
fall below
hurdle
rates

60

80 100
Carbon price
$/t CO2-e

Pre-tax
cashflow
EBIT

0
(40)
(80)
(120)

EBIT less
Guide to capital
asset
charge
degradation

20

40

60

0
0
80 100
Carbon price
(40)
$/t CO2-e
Pre-tax
cashflow
EBIT
(80)
EBIT less
capital
charge
(120)

(160)

20

40 60
EBIT

80 100
Carbon price
$/t CO2-e

EBIT less
capital
charge

(160)

Source: Case study company; PJPL analysis

Exhibit 3.44 shows the economics of three facilities within the production
network of a case study business. While the specific details of the facilities cannot be
disclosed, each has subtly different technologies which lead to different emissions
intensities. On the basis of this analysis, it would be difficult to see what role
“Facility 3” would have to play in a carbon constrained world. On balance, the other
facilities should have a role to play, especially if a range of abatement options can be
developed. Unfortunately, without compensation, even these relatively low carbon
facilities would shut at a price approaching $60/t CO2-e.
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CHAPTER 4

ADDRESSING THE CHALLENGES IN APPLYING
AN ETS TO THE ELECTRICITY SECTOR
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4.

ADDRESSING THE CHALLENGES IN APPLYING AN ETS
TO THE ELECTRICITY SECTOR

The electricity sector has been examined in considerable detail given that it is
the largest and fastest growing emitter, and that it is an essential sector in the
Australian economy. Understanding the impact of the ETS on this sector is, therefore,
central to assessing the likely initial limits to and effectiveness of the ETS.
The first section (Section 4.1) provides some background on this complex
sector and describes how an ETS will bring about reductions in emissions from
electricity generation. It also provides important background on two comprehensive
electricity models that have been analysed to support the findings and conclusions.
Sections 4.2 to 4.7 provide the conclusions from a detailed examination of the
electricity industry’s economics as well as analysis of the results from these two
models. In summary, these conclusions are as follows:

4.1

•

The Government needs to set the cap trajectory to 2020 with a clear
eye to what can be delivered by the electricity sector

•

Given the extent of asset impairment, compensation should be
provided to affected generators

•

Working capital and hedging issues need to be taken into account in
designing the ETS

•

Wholesale and retail electricity prices should be allowed to rise to
reflect fully the impact of an ETS (including removal of retail price
caps or appropriate rapid adjustments)

•

The RET scheme should cease with the introduction of the ETS, as its
continuation will mean that emissions reductions are not achieved at
the lowest cost

•

The Government’s Green Paper addresses many concerns, although
some outstanding concerns remain

Introduction and approach

This section provides background on the emissions reduction task for the
electricity sector and the drivers behind higher electricity pool prices under an ETS. It
also provides details on two comprehensive electricity models that have been analysed
to support the findings and conclusions.
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4.1.1 The electricity sector must contribute at a minimum its share of emissions
abatement
The electricity sector is the largest and fastest growing emitter in the
Australian economy. According to Australia’s National Greenhouse Accounts13,
direct emissions from electricity generation accounted for 198.1Mt or 34.5% of
national emissions in 2006. Emissions from electricity generation have grown by
53% since 1990 when they accounted for 129.5Mt or 23.5% of national emissions (see
Exhibit 4.1).
Exhibit 4.1
CHANGES IN AUSTRALIA’S DIRECT EMISSIONS PROFILE—1990 TO 2006
Percent of national emissions
• ~5.1% of all direct emissions is from the electricity
sector consuming electricity for own purposes
• The remaining ~29.4% flows through as electricity
emissions from other industries
553 Mt CO2-e

576 Mt CO2-e

23.5%
34.5%
3.4%
4.9%
5.8%
7.9%
11.8%

195 Mt CO2-e
5.1%
6.7%
2.2%
8.8%
10.6%

3.3%
6.7%
9.0%
9.5%

Electricity
consumption
by sector

576 Mt CO2-e
Electricity generation
5.1%
Construction
10.0%
Water and sewerage
Gas production/distribution
7.1%
Commercial services
11.3%
Transport and storage
Mining
18.3%
Residential (transport
and non-transport)

22.6%

Manufacturing

23.6%

23.9%

Agriculture, forestry
and fishing

2006

Total of indirect
and direct
emissions by
sector (2006)

12.0%
41.0%

1990

Direct emissions by sector
Source: Australia’s National Greenhouse Accounts, 2006

Exhibit 4.1 also shows that electricity is an essential input to households and
much of industry. Emissions from purchased electricity represent 167.0Mt or 29% of
national emissions with the largest users being the manufacturing, residential and the
commercial services sectors.
Electricity generation will need to contribute at least its proportional share of
national emissions abatement under an ETS. This follows from the size and growth of
its emissions, the potential to substitute existing generation with low emission
technologies and the likelihood that electricity generation has more abatement
alternatives at a lower cost than other sectors. Exhibit 4.2 provides a high-level
assessment of the abatement potential of other sectors compared with the electricity
generation sector.

13

Dept of Climate Change, ‘Australia’s National Greenhouse Accounts’, July 2008
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Exhibit 4.2
ELECTRICITY SECTOR ‘FAIR SHARE’ OF ABATEMENT
Mt CO2-e
576.0

Potential to abate

198.6

• Electricity has significant abatement opportunities, including:
– demand side abatement through energy conservation programs
– substitution of high emission generation with lower emission
technologies such as gas and renewables
– development and commercialisation of new low-emission technologies,
e.g., carbon capture and storage

Electricity generation

24.4

Other*
• Much of commercial services are small emitters and so will fall under the scheme’s
Commercial Services
threshold
Transport & storage
•
Some abatement in transport on demand-side, although substitution response
(including residential
less likely than from electricity
transport)
Residential (non-transport)
• Manufacturing and mining possibly undertaken early action on abatement, may be
Non-TEEII Manufacturing
Non-TEEII Mining
little low-hanging fruit remaining

91.8

TEEI industries

• TEEI sectors may not be expected to abate a great deal at this stage, and should
even be allowed to grow

Agriculture, forestry
and fishing

• Excluded sectors until 2015. There are measurement and abatement difficulties

19.0
83.5

136.2

• International credits may not contribute to meeting the cap due to transaction
costs and likely limits placed on their use
2006
* Includes construction, water, sewerage and drainage and gas production and distribution
Source: Australia’s National Greenhouse Accounts, 2006

4.1.2 Electricity prices will need to rise considerably to deliver this abatement
Electricity prices will need to rise considerably to achieve emissions
reductions. Exhibit 4.3 shows wholesale electricity pool price outcomes in the
National Electricity Market (NEM) that have been modelled by two industry studies.
In the scenarios shown, pool prices in 2020 under an ETS are modelled to rise by
between $25 – 43/MWh, or 43 – 85% above the status quo. The lower price outcome
is largely due to a more aggressive assumption in the ACIL Tasman model for
demand reduction in response to rising electricity prices. Carbon prices in 2020 are
modelled to reach ~$45 – 57/t CO2-e, being the levels that the models require to
achieve the targeted level of emissions abatement. The level of emissions in 2020
from the electricity sector is modelled to reduce to 147 –155Mt CO2-e or ~10% below
2000 levels.
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Exhibit 4.3
KEY MODELLED OUTCOMES FOR NEM WHOLESALE SPOT MARKET PRICES
$/MWh, real 2007
ACIL Tasman

CRA

140

140
$25.0/MWh, or
43% increase
from status quo

120

$42.8/MWh, or
85% increase
from status quo

120

100

100

80

80
Cap and trade

60 Cap and trade

60
40

40
Status quo

Status quo

20

20

0

0

'10

'12

Carbon cost
($/t CO2-e)

$20

Emissions*
(Mt CO2-e)

194

'14

'16

11% reduction
on 2000 levels

'18

'20

'10 '11 '12 '13 '14 '15

$45

$21

147

179

'16 '20
$57

7% reduction
on 2000 levels

155

* Emissions shown are under the cap and trade scenario - NEM and SWIS for ACIL Tasman; all scheduled generators nationally for CRA
Source: ACIL Tasman; CRA International

The main factors driving the increase in the electricity price are the shift to a
more expensive (but lower emitting) generation mix and the addition of the cost of
carbon. Exhibit 4.4 disaggregates these factors as modelled by ACIL Tasman for
2020 for the National Electricity Market (NEM, or east coast states only). In the
status quo, the cash cost of generation (including fuel cost, variable operations and
maintenance and fixed operations and maintenance) is modelled to reach $5.9b in
2020. This is composed of $3.7b from coal generators, $1.6b from gas generators and
$0.7b from renewable generators. The generators on average are modelled to earn a
cash margin of ~$33.8/MWh. This margin provides returns to cover sunk capital
costs. The resulting average pool price is $58.3/MWh in 2020 in the status quo case.
The first impact of an ETS is to alter the generation mix to one that is more
expensive but with lower overall emission intensity. The cost of coal generation
decreases by $0.6b as less high-emission coal plant is used while the cost of gas and
renewable generation increases by $0.8b and $0.5b respectively as these technologies
become a larger part of the generation mix.
The higher electricity price causes a demand-side response which reduces the
volume of electricity consumed and consequently reduces the cost of generation by
$0.7b. ACIL Tasman modelling expects considerable demand side reduction
(significantly more than the other model reviewed) which will reduce electricity
consumption by ~12% from the status quo case in 2020. This would still deliver
emissions ~16% above 2000 levels, while the total emissions reduction assumed is
~10% below 2000 levels.
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Exhibit 4.4
TOTAL NEM POOL COSTS—2020 FORECAST
$ Billions, real 2007
Status quo

+

CARBON PRICE = $45/t CO2-e

More expensive generation mix to lower carbon
intensity

+

Reduction in carbon from new
plant mix, but costs now added

Less emissions from
generation mix with lower
overall emission intensity
Avg pool $58.3/MWh
price

5.9
0.7
1.6

3.7

Cap and trade*

$82.8/MWh Avg pool
price
Average margins
decline, despite
the rise in
electricity prices

Margin:
$27.2/MWh

12.1
More expensive
generation mix to
provide same
level of output

Margin:
$33.8/MWh

=

(0.6)
Decrease in
total coal costs

Demand is ~12%
lower under cap and
trade vs status quo

1.3
0.5
0.8
Increase in
total gas and
renewables
costs

9.3
6.2

6.2

Carbon
costs

Value of carbon
under cap and
trade plant mix
(i.e. 137Mt)

1.0

Renewables

2.2

Gas

2.7

Coal

(0.7)
Decrease in
total costs due
to demand side
reduction

Notional value
of carbon
emitted under
status quo
plant mix**
(i.e. 208Mt)

Status quo cost
* Results shown for ACIL Tasman model, 10% reduction on 2000 levels by 2020 scenario
** Value based on carbon price in ‘cap and trade’ scenario applied to status quo mix emissions
Source: ACIL Tasman

Cap and trade
cost

The shift in generation mix away from coal towards gas and renewables as
well as the demand reduction drives the reduction in carbon emissions from 208Mt
CO2-e in the status quo case in 2020 to 137Mt CO2-e in the ETS case in 2020 (NEM
only). The cost of the carbon emissions in the ETS case is $6.2b at a carbon price of
$45/t CO2-e, which represents the price required to achieve the targeted level of
emissions abatement in the electricity sector.
As a result, the total cash cost of generation in the ETS case is modelled to be
$12.1b in 2020. Gross margins are modelled to be lower in the ETS case at
$27.2/MWh, resulting in an average pool price of $82.8/MWh in 2020.
Higher wholesale electricity prices as modelled are likely to increase average
consumer electricity prices by ~24–37% over the status quo by 2020 (see Exhibit 4.5),
and about 40% over today. In addition to the higher cost of wholesale electricity,
network costs are higher in the ETS case due to additional network investment
required for new gas and particularly renewable generation. The Australian
Government’s Renewable Energy Target will add further costs.
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Exhibit 4.5
POTENTIAL IMPACT OF HIGHER ELECTRICITY PRICES ON EAST COAST CONSUMERS
Real c/kWh

14.3
12.8

~24%
increase

~37%
increase

17.8

18.0

0.9
1.5

0.9
1.5

RET cost
(20% target by 2020)
Retail margin

6.0

Network costs

9.6

Cost of
energy*

13.1

1.5
6.0

1.5

0.9
1.5

5.5
5.5

5.5
9.4

5.8

2008

7.3
5.2

Status quo

Cap and
Trade

Status quo

ACIL Tasman 2020
*

Cap and
Trade

CRA 2020

For CRA this represents load-weighted average pool price

Source: ACIL Tasman; CRA International

The Government’s Green Paper estimates that a $20/t CO2-e carbon price in
2010-11 will increase consumer electricity prices by ~16%. This is broadly consistent
with the results from the modelling, assuming carbon prices are fully passed through
into electricity prices.
4.1.3 The economics of the industry as well as the results from the two most
respected electricity models available have been analysed to support the
findings and conclusions
Two industry studies that model the impact of an ETS on the electricity sector
have been analysed to support the findings and conclusions:
•

ACIL Tasman, prepared for the Energy Supply Association of
Australia (June 2008)14

•

CRA International, prepared for the National Generators Forum (May
2008)15

Electricity is one of the most difficult industries to model given its complexity
and volatility. The underlying premises, however, of each of the models are broadly
as follows:
•

14

15

Each model assumes a national emissions trajectory target and that the
electricity sector must meet its share of this reduction in emissions
from 2000 levels. The modelling does not account for abatement
opportunities in other sectors of the economy.

ACIL Tasman, ‘The impact of an ETS on the energy supply industry’, July 2008
CRA International, ‘Market modelling to assess generator revenue impact of alternative GHG
policies’, May 2008
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•

Each model assumes emissions targets are met without the use of
international offset credits, the availability of which remains unclear.
International credits could help lower the permit price and reduce the
transition task required by the generation sector to meet a given
abatement target

•

Each model sets a carbon price in each year that ensures that the
electricity sector meets its emissions target. The emissions target can
be met by new investment in low emission generation technology, by
generation substitution from high emission plants to low emission
plants, or by demand reduction

•

The generation mix is optimised to meet electricity demand at the
lowest cost (including the cost of carbon). This takes into account
existing plant with fixed and variable operating costs (but sunk capital
costs), and new plants that will in addition require a return on capital
investment

•

Each model takes into account a multitude of additional constraints and
assumptions such as build rates for new generation, availability of low
emission generation technology, gas availability, gas and coal prices,
capital construction costs, regional interconnector constraints, etc.
ACIL Tasman and CRA have applied their technical expertise in
arriving at these constraints and assumptions. These have not been
independently reviewed in this Report

•

Electricity prices are modelled through a load block/load duration
curve, or through a series of half hourly or hourly modelling for each
year. Assumptions are made regarding generator contract levels and
bidding strategies

More detailed key assumptions used in each of the two models are as follows.
First, each model assumes an emissions target trajectory which the electricity
sector must achieve, as shown in Exhibit 4.6. In addition to the status quo case, ACIL
Tasman has modelled a “10% case” and a “20% case” under an ETS. These cases
target 10% and 20% reductions in emissions on 2000 levels by 2020 respectively.
This report predominantly represents the “10% case”. Given the ‘lumpiness’ of plant
entries and exits, this case reaches ~11% (rather than 10%) reduction in emissions
from 2000 levels by 2020. This case requires ~34% reduction in emissions by 2020
from the status quo case and is close to a straight-line trajectory from 2010 to a 60%
reduction on 2000 levels by 2050.
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Exhibit 4.6
ELECTRICITY SECTOR MODELLING—EMISSIONS CAP
Mt CO2-e
ETS commencement

300

ACIL Tasman – Status quo
ACIL Tasman – Cap
CRA model – Status quo

250

CRA model – Cap

200

Low abatement
(“10% case”)

150

Low abatement
(“150Mt case”)

High abatement
(“20% case”)

100

High abatement
(“120Mt case”)

50

0
2000

2005

2010

2015

2020

2025

2030

2035

2040

2045

2050

Source: Australian National Greenhouse Accounts; “Tracking to the Kyoto Target”, DCC, 2007; ACIL Tasman; CRA International

Similarly, CRA have a “120Mt, Level 2 capex without nuclear case” and
“150Mt, Level 2 capex without nuclear case” (among other cases) which represent the
level of emissions targeted in 2030, and the capital cost of new plant. This report
predominantly presents the “120Mt, Level 2 capex without nuclear case”. This case
reaches ~7% reduction in emissions on 2000 levels by 2020, or around 29% reduction
in emissions by 2020 from the status quo case.
It is worth noting that CRA’s ETS cases have a starting point for emissions
that is ~5 Mt below the status quo case. This was done to avoid the modelling
producing a carbon price of ~$0/t in the early years of the scheme due to the high level
of renewable capacity installed as a consequence of the Renewable Energy Target
(RET) scheme.
The second key assumption concerns the level of demand growth and demand
response under an ETS compared to the status quo, as shown in Exhibit 4.7. ACIL
Tasman assumes that demand grows at 2.0% per annum to 2020 under the status quo
while CRA assume growth at 2.5% per annum.
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Exhibit 4.7
IMPACT OF DEMAND SIDE ABATEMENT IN ELECTRICITY SECTOR MODELLING
TWh energy consumption*
ACIL Tasman

CRA

300

300

Status quo

290

Status quo

290

3.0%

280

280

12.3%
270

270

260

260

250

250

Cap and trade
240

240

230

230

220

220

210

210

0
200

0
200
'10 '11 '12 '13 '14 '15 '16 '17 '18 '19 '20

*

Cap and trade

'10

'11

'12

'13

'14

'15

'16

'20

ACIL Tasman figures are for actual generation; CRA figures are for sent-out generation (after auxiliary load)

Source: ACIL Tasman; CRA International

ACIL Tasman assumes a demand reduction in response to high electricity
prices under an ETS of 12% of demand by 2020. This is based on their general
equilibrium model of the economy that estimates the impact of higher electricity
prices on electricity demand in each sector of the economy.
CRA assumes the level of demand reduction to be ~3% of demand by 2020,
based on an estimate of the elasticity of demand of 0.2.
The third key assumption is regarding increases in gas and coal prices. Exhibit
4.8 shows the gas price assumptions and Exhibit 4.9 shows the coal price assumptions
for the ACIL Tasman and CRA models. ACIL Tasman’s gas price assumptions are
based on detailed analysis of supply and demand curves for gas, and their black coal
costs are based on detailed analysis of coal contracts by plant and the ability of the
coal to access export markets.
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Exhibit 4.8
MODEL ASSUMPTIONS FOR GAS PRICES
$/GJ

ACIL Tasman

CRA – Base gas prices*

9.0
8.0

Sydney

7.0

Hobart

6.0

CRA – Gas price ramped sensitivity*

9.0

9.0

8.0

8.0

7.0

7.0

6.0

6.0

5.0

5.0

Adelaide
Brisbane

5.0

4.0

4.0

3.0

3.0

3.0

2.0

2.0

2.0

1.0

1.0

1.0

0.0

0.0

4.0

Melbourne

08

*

10

12

14

16

18

0.0
10 11 12 13 14 15

20

16 20

10 11 12 13 14 15

16 20

The CRA gas price sensitivity is for 150Mt reduction case by 2020, whereas CRA base gas price scenario is for 120 Mt case by 2020

Source: ACIL Tasman; CRA International

Exhibit 4.9
AVERAGE BLACK COAL FUEL COSTS
Index, 2008=100 (real)

160
140

ACIL Tasman – NSW
ACIL Tasman – QLD

120

CRA

100
80
60
40
20
0
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2010

2011
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2017
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2019

2020

Source: ACIL Tasman; CRA International

The fourth key assumption is regarding other emission reduction schemes.
Both ACIL Tasman and CRA assume the RET scheme is implemented under an ETS,
although ACIL Tasman assumes there is no RET scheme in their status quo case.
CRA also assumes that the Queensland Gas Scheme continues.
Additional assumptions are made regarding new generation capital costs, build
rates, and the availability of new technologies such as carbon capture and storage
(CCS) and geothermal (see Exhibit 4.10). Nuclear generation is not included in the
model scenarios analysed. This reflects ACIL Tasman’s view that nuclear generation
will be unavailable by 2020 given the lead times required even if Government policy
were to change. While CRA modelled scenarios both with and without nuclear
generation, only those without nuclear generation have been analysed in this report.
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The models also assume current hedging and bidding strategies are unchanged under
an ETS.
It should also be noted that the types of electricity models used by ACIL
Tasman and CRA are complex and dependent on assumptions. While the models are
useful for identifying key trends and testing sensitivities and scenarios, they cannot be
considered to be ‘forecasts’ of what may occur. Many other variables including
weather events, load variability, resource constraints (e.g., water, gas, etc), and
bidding behaviours will have significant impacts on actual outcomes.
Exhibit 4.10
NEW GENERATION—CAPITAL REQUIREMENTS AND BUILD RATES
ACIL Tasman

Plant technology

Average
capital costs*
($/kW)

CRA
Total capacity installed
2010-20
(MW)

Capital costs*
($/kW)

Maximum build rates 2010-20
(MW/year)

Gas turbines
CCGT

1,045

OCGT

• 4,750

1,375

• 600 MW/year

• 2,340

958

• 600 MW/year

Renewables
Wind

• 4,278

2,750

• Long-term limit of ~7,500MW

Solar

• 920

-

• None

• 284

4,261

• Long-term limit of ~2,500MW

Small Hydro

Biomass

• None

3,617

• Long-term limit of ~700MW

Geothermal

• 1,500

4,286

• 100 MW/year from 2010-15
• 150 MW/year 2015 onward

3,723

CCS-based

*

CCGT with CCS

-

• None by 2020

2,841

• 1,000 MW/year
• First plants built by 2020

Black coal with CCS

-

• None by 2020

4,865

• 1,000 MW/year
• First plants built by 2025

2008 dollars. Modelling assumes costs decline in real terms due to ‘experience curve’ effects

Source: ACIL Tasman; CRA International

4.2

The government needs to set the cap trajectory to 2020 with a clear eye to
what can be delivered by the electricity sector

While the electricity sector has many opportunities to meet long-term emission
reduction targets, care needs to be taken to avoid supply reliability concerns during the
first decade of adjustment under an ETS. This section discusses these concerns with
the following conclusions:
•

There is a physical limit to the maximum rate at which the electricity
industry can reduce its emissions

•

Based on industry modelling, a 10% reduction on 2000 levels by 2020
will be a large challenge for the electricity sector (this represents a
~34% reduction from status quo levels)

•

In addition, a target that is more moderate than a 10% reduction in
overall emissions by 2020 may be necessary

•

There are additional supply uncertainties given the nature of the
electricity industry

•

Additional mechanisms should be investigated to ensure supply
reliability, even if this compromises the emissions cap
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Each of these conclusions will now be discussed in turn.
4.2.1 There is a physical limit to the maximum rate at which the electricity
industry can reduce its emissions
The electricity sector has significant potential to lower its emissions to achieve
long-term targets given the current and future potential to generate electricity with low
or zero emissions. The electricity industry is, however, currently composed of plants
with a wide range of emission intensities and different operating characteristics (see
Exhibit 4.11). These plants range from high-emitting brown and black coal plants to
low emitting closed cycle gas turbine (CCGT) gas plants and extremely low emitting
plants from renewable sources. Low emission technologies which may become
available in future include carbon capture and storage and geothermal generation.
Exhibit 4.11
CHARACTERISTICS OF TYPICAL GENERATION TECHNOLOGIES
Plant characteristics

Plant costs
Short-run
marginal
costs
($/MWh)

Capital
investment
($/kW)

Share of
generation
FY07
(% demand)

Plant technology

Emissions
intensity
(t CO 2-e/MWh)

Start-up
times
(hours)

Ramp rates
(MW/hour)

Minimum
load factors
(% capacity)

Brown coal

1.2-1.4

8-24 hours

20-300

60-70%

2-10

2250

25%

Black coal

0.8-1.0

8-14 hours

20-300

40-50%

10-30

1900

57%

Gas-turbine (CCGT)

0.3-0.4

20 minutes

120-1800

30-50%

30-70

1200

Gas-turbine (OCGT)

0.5-0.8

<15 minutes

120-1800

0-10%

70-120

850

Hydroelectric

0

1 minute

300-3600

0%

0

2500

6%

Wind

0

Weather
dependent

Weather
dependent

0%

0

~1900-2800

<1%

Concentrated solar

0

Weather
dependent

Weather
dependent

0%

0

~5000-5500

0%

12%

Geothermal

0

?

?

?

4-10

~4,500

0%

CCGT with CCS

0.08-0.10

As CCGT +
4-8 hours

?

0-10%

40-90

~2,800

0%

Black coal with CCS

0.03-0.15

As for black
coal + 4-8
hours

?

40-50%

9-30

~4,800

0%

Source: ACIL Tasman; NEMMCO; CRA International; ESAA

An ETS will achieve reductions in emissions in the electricity sector by
creating the required incentives to substitute high emission plants with lower emission
plants (both existing and new). There is, however, a maximum rate at which this can
occur within the first ~10 years of the ETS, given:
•

Emission-intensive coal plants currently constitute ~85% of current
generation

•

Existing gas plants have limited capacity to substitute for coal
generation

•

There is a maximum build rate at which new gas generation can be
built, including the rate at which associated infrastructure such as gas
supplies, production and transport can be provided

•

There is a limit to the amount of renewable generation that can be
installed in this timeframe given maximum build-rates for available
technologies and associated transmission networks. In addition, time
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will be required to develop new renewable technologies such as
geothermal and concentrated solar
•

There is likely to be limited additional new low emission technologies
such as carbon capture and storage (CCS) within this timeframe

In addition to changing the generation mix, the electricity sector must also
install additional capacity to meet a growing level of demand. For example, the
National Electricity Market Management Company (NEMMCO) forecasts that up to
6.9GW of capacity is required by 2017 to meet the then expected levels of demand
(see Exhibit 4.12).
Exhibit 4.12
INVESTMENT REQUIRED FOR NEW GENERATION WITHOUT ETS—NEMMCO FORECAST
GW

Lead times for new base
load power station can
be up to 7 years
46.5

47.6

48.6

45.3

1.2

2.4

3.7

4.7

5.8

44.0

42.4

43.2

40.5

42.4

43.2

43.1

42.8

42.8

42.8

42.8

42.8

42.8

'08

'09

'10

'11

'12

'13

'14

'15

'16

'17

40.5

43.1

CAGR 2008-17
49.7 Capacity required
for reliability
Additional capacity
6.9
required

2.3% p.a.

Available
capacity

Source: Statement of Opportunities, NEMMCO, 2007

Ensuring supply reliability with such significant and rapid changes in the
generation mix is a primary concern. As electricity cannot be easily stored, the level
of electricity demand must be instantaneously met by the same level of generation
supply in real-time. There are immediate and costly implications (including
brownouts) when supply fails to meet demand at any single point in time. This is
different to almost all other industries where supply and/or demand does not need to
be met instantaneously, but can be typically met over some timeframe (e.g., days,
weeks or months).
The Government therefore needs to set the cap trajectory to 2020 to ensure that
it can be delivered by the electricity industry. A cap trajectory that is more aggressive
can cause supply reliability concerns as low emission plants are unable to be installed
sufficiently quickly to replace high emission plants that must close to deliver the
required emission reductions.
Beyond the first, say, 10 years of the ETS there should be sufficient
opportunities for the electricity sector to achieve long-term required emission
reduction targets by bringing on the required levels of low emission and renewable
technologies.
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4.2.2 Based on industry modelling, a 10% reduction on 2000 levels by 2020 will be
a large challenge for the electricity sector (a ~34% reduction from status quo
levels)
Industry modelling shows that ~16-18GW of new capacity is required by 2020
both to achieve a 10% reduction in emissions on 2000 levels by 2020 and to meet
expected demand levels. For example, Exhibit 4.13 shows the change in generation
mix required by the ACIL Tasman and CRA models under their ETS scenarios:
•

Existing gas generation must increase by 9-10 TWh to 30-34 TWh

•

New gas generation must grow to 28-47 TWh

•

New renewable generation must grow to 29-36 TWh

•

Brown coal generation must reduce from ~50 TWh to 5-21 TWh (with
capacity reducing from ~6.7 GW to ~2.6 GW)

•

Black coal generation must reduce from ~140 TWh to 122-132 TWh

Delivery of sufficient gas and renewable generation capacity to meet a 10%
reduction in emissions on 2000 levels by 2020 (which is a 34% reduction from status
quo levels) is likely to be a challenge due to the magnitude of the overall investment
required as well as the requirements from each type of technology.
Exhibit 4.13
GENERATION FROM NEW CAPACITY—CAP AND TRADE SCENARIO
TWh*
ACIL Tasman**

CRA – Base gas prices***

CRA – Gas price ramped sensitivity***

~18GW of new
capacity
required by 2020

~16GW of new
capacity
required by 2020

~17GW of new
capacity
required by 2020
279.9

253.0

237.8

240.3

17.6
23.9

14.8
3.2
18.6

29.1

32.2

19.2

28.2
33.6

New
renewables
New gas
Existing
renewables
Existing gas

244.0
223.6
6.2
4.3
19.8
22.1

9.0
35.6

18.2
28.8
19.8
25.2

53.2
19.8
30.7

279.9
New CCS
New
renewables
New gas
Existing
renewables
Existing gas

223.6
6.2
3.6
19.8
21.1

244.0

7.6
35.6

18.2
21.1
19.8

New CCS
New
renewables

46.6

New gas

19.8

Existing
renewables
Existing gas

25.0

29.9

142.0
132.7

51.5
2010

38.8
2015

139.8

138.8
133.2

122.1 Black coal

20.8
2020

Brown coal

32.4
2010

18.7
2015

138.1

126.3 Black coal

5.3
2020

Brown coal

131.6 Black coal

33.3

22.1

2010

2015

8.6
2020

Brown coal

* ACIL Tasman figures are for actual generation; CRA figures are for sent-out generation (after auxiliary load)
** Assumes 10% abatement from 2000 levels by 2020
*** The CRA gas price sensitivity is for 150Mt reduction case by 2020, whereas CRA base gas price scenario is for 120 Mt case by 2020
Source: ACIL Tasman; CRA International

ACIL Tasman and CRA estimate that around 1,450 MW of new gas and
renewable generation capacity is required to be installed every year from 2010 to 2020
at an estimated capital cost of $31b. ACIL Tasman notes that this rapid rate of
replacement has not been achieved previously in Australia16. In addition ~$4b in

16

ACIL Tasman, ‘The impact of an ETS on the energy supply industry’, July 2008, page 3
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electricity transmission networks and ~$0.5b in gas pipelines is estimated to be
required from 2010 to 2020. This level of investment compares with new capacity
being installed in the NEM at ~750 MW per year in the last 8 years.
The requirements for installing each type of generation technology are likely to
have their own challenges, as shown in Exhibit 4.14 and described in turn below.
Note that the results from ACIL Tasman and CRA are directionally very similar,
despite some variations that are due to differences in their assumptions including
demand side response, gas prices, coal prices, generation build rates, etc.
Exhibit 4.14
REQUIREMENTS TO MEET A 10% REDUCTION ON 2000 LEVELS BY 2020

New generation
required

Additional capacity required by 2020
to meet 10% reduction on 2000 levels
ACIL Tasman

CRA

Comments

1. Gas plants

6,690 MW

8,157 MW

• Gas use for electricity must rise from 139PJ pa today to 375-466PJ pa
which requires:
– Significant development of undeveloped and yet to be defined
reserves in Bass Strait
– Continued expansion of production and reserves base in Qld coal
seam gas (CGS)
– Successful exploration and establishment of production capability in
NSW coal seam gas (CSG)

2. Wind
generation

5,896 MW

6,313 MW

• Approaching maximum levels of wind generation of 7,500 MW
estimated by NGF:
– Must build at rate of ~600 MW/yr (currently only ~1,000 MW
installed wind capacity)
– Assumes no transmission constraints, even though transmission
spend may be difficult to justify

3. Geothermal

1,500 MW

1,350 MW

• Likely a large challenge:
– Technology not yet demonstrated on a commercial scale
– Assumes no transmission constraints despite issues similar to wind

4. Concentrated
solar

1,110 MW

None

• No concentrated solar generation currently in production

5. Biomass

540 MW

1,287 MW

• Biomass has failed to grow under MRET in recent years

6. Carbon capture
and storage

None

1,129 MW

• Technology currently unproven and may not become commercially
viable within this timeframe

First, it is estimated that 6,700-8,200 MW new gas plant capacity will be
required by 2020. This requires gas supplies to grow from 139 PJ to 375-466 PJ by
2020. ACIL Tasman estimates that the production potential in eastern Australia could
reach ~3,500 PJ per annum by 2020 (see Exhibit 4.15) based on analysis of existing
gas fields, current projects, and potential developments. Given estimated supply and
demand curves for gas, ACIL Tasman estimates that supply will grow to ~1,400 PJ
per annum and domestic demand to ~1,390 PJ per annum by 2020 (see Exhibit 4.16).
This includes ~220 PJ of gas used for LNG from 2014. Gas prices are estimated to
rise to ~$5.6 – 7.8/GJ by 2020 (see Exhibit 4.8 above).
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Exhibit 4.15
GAS PRODUCTION POTENTIAL—EASTERN AUSTRALIA
PJ per annum

4,000
3,500
NSW coal seam gas

3,000
2,500

QLD coal seam gas

2,000
1,500
1,000

Conventional

500
0
2008 2009 2010 2011 2012 2013 2014 2015 2016 2017 2018 2019 2020

Source: ACIL Tasman

Exhibit 4.16
GAS SUPPLY AND DEMAND—EASTERN AUSTRALIA
PJ per annum
Gas demand (total)

Gas production (total)

1,600

1,600

1,400

1,400
LNG

1,200

NT

1,000
All Eastern
states

800

1,200

Timor Sea
NSW CSG

1,000
QLD CSG

800

600

600

400

400

200

200

0
2008 2010 2012 2014 2016 2018 2020

Other

Cooper Basin
Bass Strait
undeveloped
Bass Strait
developed

0
2008 2010 2012 2014 2016 2018 2020

Source: ACIL Tasman

While sufficient gas is potentially available, substantial investment and
development must occur for the required level of gas generation to occur as modelled,
including:
•

Significant development of undeveloped and yet to be defined reserves
in the Bass Strait (see Exhibit 4.16 above)

•

Continued expansion of Queensland Coal Seam Gas from ~110 PJ
today to ~530 PJ by 2020

•

Growth in New South Wales Coal Seam Gas to ~40 PJ by 2020,
including successful exploration and the development of necessary
production and transport infrastructure
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•

The ability to build CCGT plants at a rate of ~600MW/year, which is
the maximum build rate assumed by the CRA modelling. There is
believed to be 3-4 year waits for delivery of key equipment from
suppliers

Second, it is estimated that 5,900-6,300 MW of new wind generating capacity
will be required by 2020. This is likely to be a significant challenge, given:
•

Investment must occur at close to 600MW/year, which is once again
the maximum build rate assumed by the CRA modelling (current total
capacity is only ~1,000MW)

•

The level of generation from wind by 2020 is approaching the longterm resource limit of 7,500MW assumed by CRA. Plants may
become less economic as this long-term limit is approached

•

No transmission constraints have been assumed. Many wind sites are
located in remote areas and will require lengthy transmission
connections to the main networks. Investment in many of these
transmission connections may not be justifiable under existing
regulatory tests

Third, it is estimated that 1,350 – 1,500 MW of geothermal generation
capacity will be required by 2020. This is likely to be a large challenge, given:
•

Geothermal generation technology has not yet been demonstrated at a
commercial scale in Australia. There is, however, significant activity
in this area with 33 companies undertaking development projects and
many reporting positive results

•

Like wind generation, many of these sites are located remotely and face
substantial transmission hurdles

Fourth, up to 1,110 MW capacity could be required from solar generation.
This is also likely to be a challenge given that the technology for such large scale
supply remains unproven on a commercial scale.
Fifth, 540 – 1,300 MW capacity could be required from biomass technologies.
Biomass includes generation from landfill gas, sewage gas and bagasse (sugar cane
waste). While this is proven technology with some sites currently operating,
achieving the amount required is likely to be a challenge given that the level of
biomass generation has failed to grow in recent years under the MRET scheme.
Sixth, CRA assume 1,130 MW of new coal-fired generation with carbon
capture and storage technology will be installed by 2020. This technology is as yet
unproven and may not be available within this timeframe (which is what has been
assumed by ACIL Tasman).
Finally, several additional factors create challenges, including the following:
•

Long periods are required to construct new electricity generation
plants. While some plants (particularly gas) may be able to be
constructed on existing generator sites, many will need to be
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greenfield. New plants can require 3-4 years to obtain the required
permits and construction can require a further 3-4 years. Few
greenfield plants can be developed and constructed in under, say, 5-6
years
•

Resource constraints may cause delays. In addition to the 3-4 year wait
on key equipment from OEM suppliers described above, there are
skills shortages in the engineering and construction sectors

•

There may be equity and debt market constraints in raising the
considerable amounts of funding required

•

Existing generators will often be best placed to undertake the new
investments that are required. The impairment of the financial strength
of many existing generation companies (see Sections 4.3.2 and 4.3.3
below) and a possible increased perception of investor risk may create
difficulties for these companies to undertake these new investments

4.2.3 An overall target that is more moderate than a 10% reduction in overall
emissions from 2000 levels by 2020 may be necessary
The conclusion from the analysis above is that a 10% emission reduction target
from 2000 levels by 2020 (a 34% reduction from status quo) in the electricity sector is
very challenging. If the overall emission reduction target is a 10% reduction on 2000
levels by 2020, this already means that the electricity sector is contributing more than
its proportionate share (see Exhibit 4.17). This is because the electricity sector grew
over four times faster than other sectors from 2000 to 2006, and hence must fall faster
from 2010 to 2020 to achieve the same level of reduction from 2000 levels.
While the electricity sector is likely to find a 10% reduction target very
challenging, other sectors are likely to find such a target even more challenging. A
10% overall target will require sectors other than electricity to reduce emissions by
~21% from the status quo, and these sectors appear to have relatively less abatement
options than in electricity. This may mean that a more moderate target overall is
necessary.
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Exhibit 4.17
ELECTRICITY SECTOR’S SHARE OF AUSTRALIAN EMISSIONS ABATEMENT
Mt CO2-e

Kyoto target

700

National emissions –
Status quo

8.5% increase

600

10% reduction
from 2000

500

24% reduction from
business as usual

16.8% cut

400

60%
reduction
from 2000

National emissions cap
2050 target

300

Electricity emissions –
Status quo
~10% reduction
from 2000
Electricity emissions cap

17.7% increase

200

24.3% cut

100

34% reduction from
business as usual

0
2000

2005

2010

2015

2020

2025

2030

2035

2040

2045

2050

Source: Department of Climate Change, 2008; ACIL Tasman

4.2.4 There are additional supply uncertainties given the nature of the electricity
industry
In addition to the technological, physical and resource constraints to achieving
the required shift in generation mix described above, the unique nature of the
electricity industry creates additional uncertainties that can impact supply reliability.
These uncertainties are summarised in Exhibit 4.18.
Exhibit 4.18
POTENTIAL UNCERTANITIES IN SUPPLY RELIABILITY

Potential uncertainties

Elaboration

1. Complex investment
signals for new
generation

• Uncertainty in the frequency of high price events creates considerable uncertainty
for investment decisions
• Carbon prices and development of new low emission generation technologies create
additional uncertainties for any new plant’s long-term competitiveness

2. Increased intermittent
generation

• Increased wind generation requires more reserve capacity given their intermittent
nature

3. Ability to meet system
ramp

• With increased quantities of gas-fired generation acting as base-load and increased
levels of intermittent generation, the system may experience times when it has
insufficient ability to meet ramp-ups

4. Potential for brown
coal plants to exit early

• Brown coal plants may shut before the modelling assumes they do because:
– They become financially unviable under current capital structures and re-financing
may not necessarily occur
– They may not be able to physically operate at load factors below a certain point

5. Reduced plant
reliability

• Plants whose asset values have been impaired may be maintained less, leading to
increased forced outage rates

First, the investment signals in the electricity industry are complex. The
primary investment signal in the NEM comes from the pool price. There is, however,
high volatility in spot prices (up to $10,000/MWh) and uncertainty in the frequency of
high price events. As these events can significantly impact the viability of generation,
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this creates considerable uncertainty for new investments and for retaining existing
plant that are close to closing.
Furthermore, new plants, particularly those that run baseload such as new
CCGT generators, require long-term forecasts of plant competitiveness. While this
has always been a concern, it is more complex and difficult under an ETS where the
carbon price and addition of new technologies with lower emission intensities create
significant additional uncertainty of the plant’s future relative competitiveness.
These uncertainties in investing in generation have led many electricity
retailers to bring on peaking plants themselves. Retailers can be significantly
impacted by periods of price volatility if they have insufficient hedge contracts with
generation and therefore have some volume of their electricity sales exposed to pool
prices. Peaking plants provide retailers with physical coverage for their pool price
exposure at times when demand is likely to be high. They will also effectively reduce
pool prices at these times for any remaining pool exposure that the retailer may have.
This increasing vertical integration may, therefore, help bring on some of the required
generation investment.
The second uncertainty is the potential for increased intermittent generation
(such as wind and solar) to require more reserve capacity. The market operators who
control dispatch have limited control over the level of generation from these plants at
any point in time as they rely on unpredictable weather patterns. Exhibit 4.19 shows
the intermittent nature of generation from a number of wind plants. As the level of
wind capacity approaches 6,000MW or 20% of estimated average load, significant
amounts of backup capacity are required to support the intermittent nature of wind
generation. It is possible that potential extreme short-term fluctuations in wind
generation, combined with other ‘low-probability’ events such as plant outages and
transmission constraints, may cause problems with supply reliability. For example,
such a situation occurred in Texas USA in February 2008 when industrial loads were
curtailed following a drop in wind production from 1,700 MW to 300 MW at a time
when evening electricity load was increasing.
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Exhibit 4.19
GENERATION OF WIND PLANTS
Plant load
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Wind farm generation is
typically random and
volatile as generation is
dependant on the weather

Wind farm generation
uncorrelated with the
spot price

Pool price – SA
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Source: NEMMCO

The third uncertainty is the ability of the electricity system to meet system
ramps. The system ramp is the rate at which the system load increases (or decreases)
in a particular time period such as five minutes or a half hour. Exhibit 4.20 shows the
half-hourly ramp-rates of the NEM for FY2008 ranked in descending order. The
highest half hourly system ramp in FY2008 was on 19 July 2007 from 6.30am to
7.00am. In this half hour period the NEM load increased by 2,519 MW from 25,410
MW to 27,929 MW. The available generation plants must be capable of meeting this
increase in load in the half hour. Hydro and gas plants contributed 88% of this ramp
capability:
•

Baseload plants such as coal typically have a ‘ramp-rate’ of between
30-75 MW/half-hour given they are large, inflexible plants. In any
case, these plants may be operating close to full capacity and thus have
limited ramp capability.

•

The majority of the ramp-up is typically met by gas and hydro plants.

Under an ETS there may be some concerns that the system cannot meet
extreme short-term ramp rates as gas plants operate at higher load factors and there is
increased levels of intermittent wind generation (as described above). There is also
little prospect that significant additional hydro capacity will be installed. While the
NEM is designed to ensure these ramps can be met (e.g., through the ancillary
services market and pool price signals), problems may occur when these factors are
combined with other low probability events such as unplanned plant outages or
particular transmission constraints.
The fourth uncertainty is the potential for high emission plants (e.g., brown
coal and possibly black coal) to close prior to when the modelling assumes they will
be shut. Exhibit 4.13 above showed that brown coal generation output is modelled to
decrease from ~50 TWh today to ~5-21 TWh by 2020 to meet the required emission
reduction targets.
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Exhibit 4.20
SYSTEM DEMAND RAMP RATE REQUIREMENTS

Plant share of ramp-up to meet
maximum demand requirement

Demand ramp rate distribution – FY08
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Source: NEMMCO

Some plants may become insolvent under current capital structures (see
Section 4.3.3 below for details on how and why this may occur). Theoretically, the
plant will continue operating so long as it has positive operating cashflows. For
example, it may be operated by:
•

The existing owner if they contribute additional equity to reduce debt
to a level that is sustainable given the reduced level of profitability of
the asset

•

The receiver if they take possession of the asset after it becomes
insolvent to the existing owner

•

A new equity owner if the asset is sold

There are, however, reasons why the asset may shut earlier:
•

The existing asset owners may prefer to remove these plants from the
system to improve the economics of their remaining plants

•

It may be difficult to sell the asset to a new equity owner without a
large discount from its fair value as the new owner would require a
very short payback period given uncertainties in the carbon price
trajectory and in the potential entry of new low-emission plants. They
would also face significant reputational challenges in purchasing and
operating a brown coal plant in a carbon trading environment

•

A new entrant buyer would require significant prudential capital to
enter the electricity industry to back their multi-year hedge contracts

•

It may also be difficult for a new entrant buyer to obtain sufficient debt
market support for a refinancing

In any event, the refinancing of high emission plants is likely to be disruptive
and require some time to occur.
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Increasing vertical integration of electricity generation and retail assets may
lessen some of these potential issues to some extent. Retailers may have a greater
incentive to retain generation in operation as they benefit from reducing potentially
costly exposure to extremely high pool prices. Exhibit 4.21, however, shows the
extent of vertical generation in Victoria and South Australia. Both International
Power (owner of the Hazelwood and Loy Yang B brown coal plants) and Truenergy
(owner of the Yallourn brown coal plant) have higher levels of generation exposure
than retail exposure. Loy Yang A is likely to be operated as a pure generation asset
despite being 32% owned by AGL.
Exhibit 4.21
VERTICAL INTEGRATION IN ELECTRICITY MARKETS
Percent market share, 2006
Victoria
100%

10%

South Australia
100%
4%

100%

Other

20%

7%

Plants under ownership (VIC & SA)
100%

10%

Snowy Hydro

• Laverton North (OCGT), Valley Power
(OCGT) and Murray (Hydro)

Origin Energy

• Ladbroke (OCGT) and Quarantine (OCGT)

International Power

• Synergen Peaking Units (OCGT), Pelican
Point (CCGT), Hazelwood (Brown coal) and
Loy Yang B (Brown coal)

Babcock & Brown

• Osborne (CCGT), Northern (Black coal) and
Playford B (Black coal)

9%
33%

28%

3%

11%

20%
9%

10%

20%
23%

16%

22%

3% *

31%

34% *

69%

TRUenergy
(under contract)
TRUenergy

Retail customers

Generation
capacity

• Hallet (OCGT) and Yallourn (Brown coal)

GEAC (32% AGL)

• Loy Yang A (Brown coal)

AGL

• Torrens Island A & B (Gas), Angaston (Gas),
Dartmouth (Hydro), Eildon (Hydro), McKay
(Hydro), West Kiewa (Hydro) and Somerton
(OCGT)

7%
Generation
capacity

• Newport (Gas) and Jeeralang A & B (OCGT)

Retail customers

* After transaction between AGL and TruEnergy for asset swap of Hallet and Torrens Island power stations in July 2007
Source: Australian Energy Regulator

In addition to impacts from plants becoming insolvent, some high emission
plants might also close prior to when the modelling assumes. The CRA modelling
does not appear to take proper account of particular physical characteristics of the
baseload plants. For example, it appears that minimum generation levels, start-up
costs, start-up times and ramp rates are not fully modelled. As a result the plants are
assumed to operate with high levels of flexibility that cannot be achieved in practice,
capturing high prices at times of high demand only. In reality the economics of these
plants may deteriorate sooner than has been modelled.
The final uncertainty is the potential for plants whose asset lives have been
shortened to have reduced levels of maintenance leading to increased incidences of
unexpected plant outages. The ETS will necessarily shorten the asset lives of some
generation plants, particularly brown coal and some black coal generators. It is usual
for assets approaching the end of their useful lives to have a lower level of
maintenance that maximises their cashflows rather than their asset life.
4.2.5 Additional mechanisms should be investigated to ensure supply reliability,
even if this compromises the emissions cap
As discussed above, there is a physical limit to the rate at which the electricity
sector can reduce its emissions and a trajectory that is beyond this limit will cause
supply reliability concerns. A 10% reduction in emissions from 2000 levels by 2020
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appears to be a target that is challenging. In addition, the electricity industry has
significant levels of complexity and uncertainty making it difficult to predict
outcomes and to be completely confident that sufficient supply will exist to meet
demand at every point in time across the year.
To ensure the NEM maintains high levels of supply reliability following the
introduction of the ETS, additional mechanisms and changes to the NEM should be
investigated in consultation with NEMMCO. This approach is consistent with the
Ministerial Council on Energy’s (MCE) recent direction to the Australian Energy
Market Commission (AEMC) to conduct a review of the energy market frameworks
to determine whether they need to be amended to accommodate the ETS.
Examples of possible mechanisms that exist but which may require
enhancement include:
•

NEMMCO ancillary services, which create markets for frequency and
voltage control and system re-start, essentially to manage short-term
contingent events such as unplanned plant outages, unforeseen system
ramp-ups, etc. These markets should adjust to reflect any increased
requirements to meet supply reliability

•

NEMMCO Reserve Trader function, which allows NEMMCO to
tender up to 9 months in advance for additional capacity or demand
reduction that would not otherwise have been present to preserve
sufficient system reserve

•

NEMMCO Powers of Direction, which allows NEMMCO to make
directions to plants including remaining available and/or operating

•

In addition, it may be worth considering capacity payments for specific
plant availability or payments for controlled exit as possible new
mechanisms

NEMMCO appears well-placed to operate these mechanisms for the following
reasons:
•

They have the best information to judge when the mechanisms may be
required

•

They are well-placed to judge the potential negative impacts on the
investment environment from implementing some of these
mechanisms

•

They are independent from Government

These mechanisms need to be considered and implemented carefully as they
may have an impact on the orderly functioning of the market and may create perverse
incentives. In addition, some of the mechanisms (e.g., the Reserve Trader, Power of
Direction and Capacity Payments) may compromise the level of emission reduction.
Nevertheless, they may be necessary to meet the primary objective of ‘keeping the
lights on’.
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4.3

Given the extent of asset impairment, compensation should be provided to
affected generators

Given their emission intensities, brown and black coal plants must, by
definition, be substituted by lower emission technologies to achieve emission
reduction targets under an ETS (subject, of course, to any international arrangements
which could see Australia meet much of its targets by buying permits internationally).
Despite the complexities in modelling the electricity sector, it is likely that these
plants will experience a significant reduction in value.
This section describes the following conclusions:
•

Asset values of high emission generators are estimated to reduce
considerably under an ETS, by ~80% on average for brown coal plants
and at least 30% on average for black coal plants

•

Compensation for asset impairment is an equity judgement for
Government, although the case for coal-fired generators appears strong

•

The reduction in asset values can, however, affect supply reliability or
price volatility in some specific ways

4.3.1 Asset values of high emission generators are estimated to reduce
considerably under an ETS
Modelling estimates that asset values could reduce by 80% on average for
brown coal plants in total, and by at least 30% on average for black coal plants in total
to meet the required emissions reductions (see Exhibit 4.22). Note that some plants
close immediately and lose 100% of their value from the introduction of the ETS.
Reductions in asset values can occur for two reasons:
•

Brown and black coal plants may see their unit gross margins decline

•

Brown and black coal plants may see a reduction in volume

The first of these reasons occurs because brown and black coal plants are
unlikely to be able to recover their carbon cost in higher prices under an ETS. Prices
in the NEM are set every five minutes by the marginal plant (see Exhibit 4.23). At
times when reasonable gross margins are likely to be earned, brown and black coal
plants are not typically the marginal plant given they have lower marginal costs,
longer start-up times, slower ramp rates and are less able to operate at low and varying
load factors. Many of these plants (brown coal in particular) are not designed to
ramp-up and ramp-down with varying demand and varying spot prices. At these
times, however, the marginal plant is more often a gas plant with higher marginal
costs, quicker ramp rates and a greater ability to operate at low and varying load
factors. Coal plants earn gross margins equal to the difference between the pool price
that is set by these marginal plants and their marginal costs, as shown in Exhibit 4.23.
See Appendix 1 for further explanation.

Port Jackson Partners Limited

125
Exhibit 4.22
Status quo
Cap and trade

ASSET IMPAIRMENT—VALUE LOSS FOR GROUP OF EXISTING GENERATORS
$ Billions
ACIL Tasman*
CRA**
NPV 2010-2020

NPV loss
for group
of plants

NPV 2010-2030

Range of NPV
loss for
individual plants

NPV loss
for group
of plants

Range of NPV
loss for
individual plants

(78%)

(55%) – (100%)

(33%)

(18%) – (100%)

15.3

12.3

All brown
coal plants

(75%)

(64%) – (100%)
3.3

3.1

31.7

20.2

All black
coal plants

(74%)

(43%) – (100%)
21.3

5.2

* Carbon price modelled to increase from $20/t CO2-e in 2011 to $45/t CO2-e in 2020
** Carbon price modelled to increase from $21/t CO2-e in 2010 to $57/t CO2-e in 2020
Source: ACIL Tasman; CRA International

Exhibit 4.23
ELECTRICITY MARKET SHORT-RUN MARGINAL COST CURVE—STATUS QUO 2015
• Example half hour
• Shows all plants at full
capacity and at SRMC
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Under an ETS, the increase in marginal costs of a plant is determined by their
emission intensity while the increase in price received is determined by the marginal
generator (see Exhibit 4.24). For example, assuming a $20/t CO2-e carbon price,
brown coal plants (with a carbon intensity of 1.2 t CO2-e/MWh) could see their
marginal costs increase by ~$24/MWh while black coal plants (with a carbon intensity
of 0.9 t CO2-e/MWh) could see their marginal costs increase by ~$18/MWh. CCGT
gas plants (with a carbon intensity of ~0.5 t CO2-e/MWh) would see their marginal
costs increase by only ~$10/MWh. Since the gas plants are more typically the
marginal plant, pool prices would increase by only $10/MWh for most periods.
Brown and black coal plants would therefore see their total gross margins decline, as
shown in Exhibit 4.24. Note that ACIL Tasman’s model also has black coal gross
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margins declining due to black coal cost increases, leading to a relatively larger
reduction in black coal asset values than CRA, shown in Exhibit 4.22 above.
Exhibit 4.24
ELECTRICITY MARKET SHORT-RUN MARGINAL COST CURVE—ETS CASE 2015
• Example half hour
• Shows all plants at full
capacity and at SRMC
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The Garnaut Draft Report17 states that a number of factors will ameliorate
these negative impacts on coal generators (particularly brown coal), including the
capacity to recover volume loss through price as gas prices and black coal prices
increase closer to export parity, while brown coal prices remain linked to resource
recovery costs. The ACIL Tasman modelling already assumes gas and black coal
prices increase to a considerable extent. While even higher increases can lessen the
level of asset impairment to some extent, it is unlikely to be significant and there are a
number of practical considerations, particularly the requirement for carbon prices to
‘shadow’ the fuel cost increases if any emission abatement target is to be met. See
Appendix 2 for further explanation.
The second potential impact on brown coal plants from an ETS is a reduction
in volume. As the costs of brown and black coal plants rise relative to other lower
emitting plants, they are gradually displaced to the right of the industry supply curve.
As a result, their volumes may decline. The extent of decline before the plants shut is,
however, limited by the plant’s physical characteristics. Brown coal plants, for
example, are typically unable to operate at load factors below ~60–70%.
These price and volume impacts have been modelled for an example brown
coal plant under an ETS and are shown in Exhibit 4.25. It can be seen that under an
ETS the operating margins of the brown coal plant are modelled to decline from
~$40/MWh to ~$15/MWh. Furthermore, volumes are modelled to decline from ~8.0
TWh to ~6.6 TWh by 2018, and the plant is modelled to shut by 2019 as the plant no

17

Garnaut Climate Change Review, ‘Draft Report’, June 2008, page 498
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longer earns positive operating margins. Note that several high-emitting coal plants
are modelled to be uneconomic immediately following the introduction of the ETS.
Exhibit 4.25
DRIVERS OF OPERATING PROFIT CHANGE—ACIL TASMAN MODELLING OF CURRENT TECHNOLOGY BROWN COAL PLANT
Generation volume
Pool price
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It is worth noting that vertical integration of generation companies with retail
businesses can reduce these impacts to some extent. A generator may be able to pass
on increases through to the retail market. This is, however, unlikely as the vertically
integrated company must remain competitive with others in the retail market. Other
retailers may not have generation or contracted capacity that is as impacted.
Furthermore, while most owners of brown coal plants are vertically integrated to some
extent, they have a portfolio that has considerably more generation than retail (see
Exhibit 4.21 above).
4.3.2 Compensation for asset impairment is an equity judgement for Government
The provision of compensation for asset impairment of black and brown coal
generators is ultimately a judgement for Government. As described in the
Government’s Green Paper, this can be made on grounds of fairness and views
concerning the impact on the investment environment.
The case for compensation of coal generators on fairness grounds is based on
at least two considerations. Firstly, the impact of the asset impairment is unusually
large. ACIL Tasman and CRA estimate that brown and black coal plants would have
their expected NPV reduce from ~$32 – 44b to ~$8 – 22b. This magnitude of value
destruction from a single regulatory change is well in excess of liabilities arising from
usual regulatory changes.
Furthermore, the impact for shareholders from the reduction in asset values is
even more severe. Given that coal plants are typically optimally geared at ~60%, the
reduction in asset values is likely to cause many companies (and hence shareholders)
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to lose all of their investment in these plants. Indeed, significant levels of debt may
also need to be written off.
Secondly, most companies have made large, long-term investments in
generating assets without an ETS on the horizon. It is true that State and Federal
Governments have not had a stated policy that compensation will be provided. The
NETT and PMTG did, however, recommend that compensation be provided and the
Green Paper concurs with this.
Compensation may also bring incidental benefits to supply security,
particularly if it is structured specifically to achieve certain outcomes (see the next
section).
4.3.3 The reduction in asset values affects supply reliability or price volatility in
some particular ways
The reduction in profitability of high emission plants will require the asset
owners to write-down their asset values and will cause the plants to become insolvent
in many cases. While theoretically the assets will continue operating so long as they
have positive operating cashflows, there are a number of reasons why this may not
occur and supply reliability could be threatened, as described above in Section 4.2.3.
Accounting rules require assets to be written down to reflect the present value
of their future cashflows, effectively bringing forward the profitability impacts of an
ETS to the present. Exhibit 4.26 shows this impairment impact for an example brown
coal plant. Modelling estimates that an ETS will reduce the profits of the plant in the
first year of an ETS. The present value of these future reductions in profitability has
been modelled to be ~$1.3b. The asset value of the plant, currently at ~$1.7b, must be
written down by this amount to $0.4b.
Exhibit 4.26
IMPACT OF ETS ON ASSET IMPAIRMENT OF AN EXAMPLE BROWN COAL PLANT—2011
$ Millions
Before impact of ETS

1,700

Modelling results in asset
impairment of ~$1,300m for
ACIL-modelled current
technology brown coal plant

1,700

1,020
Plant &
equipment

CARBON PRICE = $20/t CO2-e

After impact of ETS

Debt

• Equity written down
from $680m to zero
• Debt written down from
$1,020m to $400m
• Low interest cover

1,700

680

Total assets

Equity

Capital structure

Gearing = 60%

400

400

400

400

Total assets

Capital structure

Plant &
equipment
(written-down)

Debt

Interest cover = 1.0x

Interest cover = 2.7x

These plants are typically optimally geared at around 60%. The capital
structure of this plant today would therefore be ~$1b debt and $0.7b equity. An asset
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write-down of $1.3b would therefore eliminate fully the equity value, and reduce the
interest cover from 2.7x to 1.0x. The plant would therefore become insolvent to the
current asset owner. In addition, debt is impaired from ~$1b to ~$400m.
Some of the potential impacts from this asset impairment include the
following:
•

Supply reliability may be reduced as plants may close earlier than
modelled (as described in Section 4.2.3 above).

•

Plant reliability and hence system reliability may be reduced if plants
with shortened asset lives are maintained less (as described in Section
4.2.3 above).

•

The asset owners may reduce the contracting levels of these plants and
increase their exposure to the spot market. This has the potential to
increase pool price volatility.

•

The investment environment for new generation assets in Australia
may be negatively impacted (as described in Section 4.2.2 above).

Compensation could possibly ameliorate the first two potential impacts if it is
specifically structured to do so, for example, through some form of payment for
availability, capacity or controlled exit. It could, however, also reduce any perceived
negative impact on the investment environment.
4.4

Working capital and hedging issues need to be taken into account in
designing the ETS

An ETS can create significant working capital and hedging issues for
electricity generators. A typical coal generator with ~1,000 MW capacity could
require carbon permits of ~$50m every quarter. The Green Paper’s preferred position
of quarterly auctions of permits, including an auction after the relevant financial year,
allows the coal generators to manage the associated working capital and cashflow
issues.
In addition, electricity generators tend to sell forward their electricity up to
three years in advance. Typically a fixed amount of output for a specified time period
is sold forward at a fixed price. A typical contracting profile will sell forward ~85%
of the output for the current year, ~60% of the output for one year out, ~30% of the
output for two years out, and possibly a small amount of the output from three years
out (see Exhibit 4.27).
As this electricity is sold forward at a fixed price, electricity generators need to
manage their forward costs associated with this electricity. It is likely that generators
would therefore seek to lock in their forward carbon costs. The Green Paper’s
preferred position helps address this with auctions for vintages up to three years in
advance.
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Exhibit 4.27
WORKING CAPITAL AND HEDGING ISSUES RESULTING FROM AN ETS – TYPICAL BROWN COAL PLANT
$ Millions working capital requirement for permits*
• Advance auctions of up to three future vintages are required
to match future hedge positions
• Up-front payment for these permits could create very large
working capital requirements for generators:
– Total working capital could be ~$425m (~25% of existing
value of asset base)
• Allow settlement for permits in arrears, or help ensure
derivative markets can allow companies to purchase future
permits without large working capital requirements

Today
$51m
Current ~3%
requirements of
asset $41m $41m $41m
value

$148m

$88m

Working capital for
permits required for
forward hedge book
$16m as at July 2010

2010-2011

2011-2012

2012-2013

2013-2014

* Based on ACIL Tasman model carbon prices from 2011 to 2014

As shown in Exhibit 4.27, however, the working capital requirement could be
up to ~$425m from purchasing this profile of carbon permits in advance. It is highly
unlikely that this level of working capital could be provided by the coal plants. The
Government needs to structure the ETS to ensure generators have a minimal
additional working capital requirement. This could be by allowing settlement for
permits in arrears, or by working with derivative market operators to increase the
chances that generators can access forward carbon permits through derivative products
without requiring large working capital commitments.
4.5

Wholesale and retail electricity prices should be allowed to rise to reflect
fully the impact of an ETS

As described above, wholesale electricity prices could rise by 40-80% and
retail electricity prices could rise by 30 – 48% under an ETS. This price impact
should be allowed to flow through fully to wholesale and retail electricity prices, as it
properly reflects the cost of carbon in the electricity sector to create the required
incentives for demand reduction and other efficiency measures from electricity
consumers.
It is important that retail price caps are abolished (or adjusted often by
regulators, which will likely be difficult) for the full impact of the ETS. Retailers will
otherwise be unable to pass higher wholesale prices through to consumers. Retailers
operate with a low margin (generally ~10%) that is unable to absorb higher wholesale
prices. Without allowing full pass-through of higher electricity prices it is likely that
many retailers will face huge losses and exit, there will be less ability to invest in new
low emission generation and there will be less demand side response to reduce
electricity consumption.
Compensation for low income households and TEEI companies should be
made on a targeted, specific basis rather than generally through a lowering of overall
electricity prices.
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While not recommended, one example of how wholesale electricity prices
could be lowered is by employing an output-based allocation of permits instead of
allocating permits by auction. Such an allocation method lowers the entire electricity
supply curve without altering the relative incentives between generators. Hence, price
increases are lowered by foregoing permit auction revenue, but the emission reduction
incentives facing generators remain unchanged.
Exhibit 4.28 shows how such a scheme might operate. A baseline intensity is
set that determines the amount of ‘subsidy’ that is provided to the electricity sector.
Rather than purchasing permits for their full emission intensity, generators are only
required to purchase permits to the extent their emission intensity exceeds the
baseline. Generators below the baseline are allocated permits to the extent their
emission intensity is below the baseline. In both cases, generators purchase or are
allocated permits for their actual output. This ensures the incentives for all generators
are no different under an auction-based system and an output-based system for
allocating the permits.
Exhibit 4.28
ALLOW ELECTRICITY PRICES TO RISE
$/MWh marginal cost

Preferred –
Cap and trade with full auctioning
(assuming $30/t CO2-e)

Not recommended –
Cap and trade with output based allocation
(assuming $30/t CO2-e and baseline of 0.8t CO2-e/MWh)
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(24)
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6
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Thus, for a brown coal generator with a marginal cost of $6/MWh, the cost of
carbon under a full auction system is $39/MWh (assuming a $30/t carbon price and an
emission intensity of 1.3 t/MWh). Similarly, for a CCGT plant with a marginal cost
of $26/MWh, the cost of carbon under a full auction system is $12/MWh (given its
emission intensity of 0.4 t/MWh).
Under an output-based allocation system with a baseline set at 0.8 t/MWh, the
brown coal plant must only purchase permits for their emission intensity above the
baseline (i.e. 0.5 t/MWh) for their actual output. Their cost of carbon is therefore
$15/MWh). Similarly, the CCGT plant is allocated permits to the extent their
emission intensity is below the baseline (i.e. 0.4 t/MWh) for their actual output. They
therefore receive a subsidy of $12/MWh. The resulting supply curve is shown on the
right-hand-side of Exhibit 4.28. The effect is that the entire supply curve is shifted
down by $24/t (i.e. the baseline of 0.8 t/MWh multiplied by the carbon cost of $30/t
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CO2-e). The wholesale electricity price is therefore lowered by $24/t, with the
reduction flowing through to the retail price. The relative positions of the generators
in this supply curve are otherwise identical to their positions under a full auction
system.
An output-based allocation of permits is not recommended. As already stated,
the effects of an ETS on electricity prices should be allowed to flow through.
4.6

The RET scheme should cease with the introduction of the ETS

The expanded Renewable Energy Target (RET) scheme proposes that
renewable generation reaches 45,000 GWh by 2020 above the level in existence prior
to the scheme. The scheme is designed to encourage investment in renewable
generation such as wind, solar and biomass.
The original MRET scheme has generated ~9,500 GWh in renewable
generation. The continuation of the RET scheme will require an incremental 35,500
GWh to reach the 45,000GWh target between now and 2020. To date, the scheme has
been met largely by wind generating capacity.
The RET scheme will be based on the existing MRET scheme. Generators are
granted a tradeable renewable energy certificate (REC) for every incremental
megawatt-hour of renewable energy that is generated. Buyers of wholesale electricity
(including retailers and large users) must purchase RECs to cover a given percentage
of their total electricity bill. These RECs must be surrendered or a shortfall charge of
$40/MWh is imposed. The cost of compliance is passed on to households through
increased retail prices.
The RET scheme has merit to encourage investment in renewable generation
in the absence of other measures to lower the intensity of carbon emissions in
Australia’s electricity sector. The scheme is, however, both inefficient and redundant
under an ETS and should be phased out. There are two problems in particular with
continuing the RET scheme.
Firstly, the RET scheme favours renewable technologies as a means of
lowering emissions intensity. These may not, however, be the lowest cost methods to
abate the electricity sector’s emissions intensity. The purpose of the ETS is to put a
price on carbon that is required to meet a target cap set for the overall economy. This
price will therefore create the required incentives to abate emissions at the lowest cost
across the overall economy. Within the electricity sector, for example, substituting
coal generation with gas or potential carbon capture and storage technologies could be
lower cost than most renewable technologies. Exhibit 4.29 shows ACIL Tasman’s
estimates of the relative costs of emissions abatement from various generation
technologies. Substituting gas-fired generation for brown coal to achieve abatement
costs ~$10/t CO2-e, while using wind and solar to achieve the same end on average
across various sites should cost $45 and $128 – 162/t CO2-e respectively. The effect
of this is to increase the cost of electricity to consumers above what would otherwise
be required to achieve the targeted level of emissions abatement.
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Exhibit 4.29
EXPECTED COST OF ABATEMENT BY SUBSTITUTION
$/t CO2-e, average plant
Victoria

New South Wales & Queensland
Emissions
LRMC
(t CO2-e/MWh) ($/MWh)

Brown
coal

CCGT

10

Wind

Solar
(thermal)
Solar
(PV)

45

128

162

Emissions
LRMC
(t CO2-e/MWh) ($/MWh)

1.2

46

Black
coal

0.4

54

CCGT

0

100

Wind

0

200

Solar
(thermal)

0

240

Solar
(PV)

46

75

208

261

0.8

44

0.4

60

0

100

0

200

0

240

Source: ACIL Tasman

Secondly, the RET scheme suppresses investment in other generation
technologies, potentially further impacting supply reliability. Although retail prices
are higher under the RET scheme (due to the obligation on retailers to surrender
RECs), wholesale prices are lower, as shown in Exhibit 4.30. This is because
renewable generators typically have low marginal costs, and also because they receive
a REC revenue “subsidy” that lowers the revenue they require from the energy market
to justify their investment. The effect of lower pool prices is to distort further the
already complex price signals which bring on new generation investment (see section
4.2.4 above). By favouring renewable generation which are typically intermittent,
such as wind and solar, the RET scheme may impact energy supply reliability.
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Exhibit 4.30
IMPACT OF THE RET SCHEME ON WHOLESALE ENERGY PRICES
$/MWh

Status quo scenario

No RET
With RET
Cap and trade scenario

120

117
100

74
59

53
40

74
57

53

44
37

2010

2015

2020

2010

2015

2020

Source: CRA International

4.7

The Government’s Green Paper addresses many concerns although some
outstanding concerns remain

Exhibit 4.31 summarises the key points in the Government’s Green Paper
regarding the impact of an ETS on the electricity sector. While many concerns have
been addressed, some outstanding items remain.
Exhibit 4.31
GOVERNMENT CARBON POLLUTION REDUCTION SCHEME GREEN PAPER

Key points in Green Paper

Comments

• Emissions target and trajectory will have
the greatest bearing on energy security

• Industry modelling suggests that a 10% emission reduction
target on 2000 levels by 2020 will be challenging

• Seeking gradual transition, avoiding need
for sudden, large-scale retirements of
capacity before sufficient replacement
capacity can be installed

• Other mechanisms should be investigated to ensure supply
reliability is maintained, even if this may compromise the
emissions cap

Assistance
for coal
fired
generators

• Assistance justified given the effect on
the investment environment and partly on
grounds of fairness

• Agree

Working
capital

• Quarterly auctions in the relevant year
• Auctions up to three years in advance

• Need also to ensure generators have minimal additional
working capital requirement by allowing settlement for permits
in arrears, or by working to ensure derivative markets can
meet industry needs

RET
scheme

• RET scheme will continue

• The RET scheme should cease with the introduction of an ETS
to ensure emissions reduction is achieved at lowest cost

Supply
security

First, the Green Paper acknowledges that the emissions target and trajectory
will have the greatest bearing on supply security. It also acknowledges that the
Government needs to seek a gradual transition and to avoid the need for sudden, large-
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scale retirements of capacity before sufficient replacement can be installed. These
views are in agreement with those expressed in this paper.
Further, as described in Section 4.2 above industry modelling suggests that a
10% emission reduction target on 2000 levels by 2020 will be very challenging. In
addition to ensuring that the emissions target trajectory can be delivered by the
electricity sector, it is also recommended that other mechanisms should be
investigated to ensure supply reliability is maintained, even if this may compromise
the emissions cap.
Second, working capital and hedging issues can be addressed by the
Government’s preferred system of quarterly auctions in the relevant year as well as
auctions for vintages up to three years in advance. The Government should also
structure the ETS to ensure generators have minimal additional working capital
requirements by allowing settlement for permits in arrears, or by seeking to help
ensure that effective derivative markets develop so that generators can access future
carbon permits without large working capital requirements
Finally, the Government has stated that the RET scheme will continue
following the introduction of the ETS. As stated in Section 4.6 above, however, the
RET scheme should be phased out with the introduction of an ETS to ensure emission
reductions are achieved at lowest cost.
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APPENDIX 1: OPERATION OF THE NEM
As electricity cannot be stored, the level of electricity demand must be
instantaneously met by the same level of generation supply in real-time. This is
undertaken in the NEM by the National Electricity Market Management Company
(NEMMCO) in a centrally-coordinated process to instantaneously dispatch generators
to meet demand in the most cost-efficient way.
The market pricing received by all generators is determined every five minutes
based on the marginal generator. Each generation plant submits offers to NEMMCO
indicating the volume of electricity they are willing to supply at a specified price.
Every five minutes (a ‘dispatch interval’), NEMMCO stacks the generation offers in
order of ascending price and dispatches generators up to the level required to satisfy
demand. Generators are able to change their bid volumes up to approximately five
minutes prior to dispatch. The dispatch price is the offer price for the last megawatt
of generation that is dispatched to meet demand. See Exhibit A1.1 for an example
bid-stack and outcome. It is also worth noting that NEMMCO must also solve for
several thousand constraints in each five-minute dispatch interval, ranging from
frequency control, voltage control, individual generation unit ramp rates, transmission
constraints, transmission outages, interconnector capacities, sufficient ancillary
services, etc.
Exhibit A1.1
TYPICAL BID-STACK IN THE NEM AND CORRESPONDING PRICE OUTCOME
16 July 2008 11.30am

Renewables
Brown coal
Black coal
Price of bid 100
$/MWh

Gas

Demand = 26.9GW

75
50

RRP = ~$36/MWh

25
0

0

5

10

15

20

25

(25)

30

35
40
Generation bid
GW

(975)
(1,000)

Source: NEMMCO

A trading interval is a half-hour period composed of six of these five-minute
dispatch intervals. The spot price for each trading interval is the average of the six
five-minute dispatch prices. All generators receive this spot price for the volume of
electricity which they dispatch in the trading interval, regardless of their offer prices,
and dispatch is not guaranteed.
The maximum price that generators can bid is $10,000/MWh. This is also the
price that is applied if load is unmet, and is hence called the Value of Lost Load
Port Jackson Partners Limited

137
(VoLL). With average pool prices in the NEM in FY2008 being ~$53.7/MWh, the
magnitude of VoLL creates enormous potential volatility in spot prices. For every
hour for which the pool price reaches VoLL ($10,000/MWh) the average annual spot
price increases by $1.14/MWh, or 2.9%. There were 47 trading intervals (half-hours)
when the spot price exceeded $9,000/MWh in FY2008 in the NEM. See Exhibit A1.2
for pool price distributions for each region in the NEM for FY2008.
Exhibit A1.2
REGIONAL POOL PRICE DISTRIBUTIONS—NEM FY08
NSW
QLD
VIC
SA
TAS
Snowy

Pool price 10,000
$/MWh

8,000

6,000

4,000

2,000

0
1

10

100

1000

10000

100000

17520 half hours of FY08
log scale

(2,000)

Source: NEMMCO

Electricity generators and retailers typically manage the risks inherent in this
price volatility by entering into derivative contracts whereby they typically agree a
firm price for a given volume of electricity over a given time period. As all electricity
must be traded through the spot market, these contracts are settled against the spot
pool price. A typical contract is a fixed-for-floating swap where the generators pays
the retailer the spot price and the retailer pays the generator the contract price for the
contracted volume independent of the quantity dispatched.
Generators typically do not enter into contracts for their entire portfolio
because they need to ensure they have sufficient physical generation capacity to back
their contract volumes. For risk management purposes ‘spare capacity’ is often
retained to protect against unexpected plant and transmission outages.
Generators tend to bid-up to their short-run marginal cost (SRMC) for volumes
they have contracted. This is to ensure their physical positions cover their contracted
positions to minimise risks from unforeseen price volatility (generators can, and do
bid-down to –$1,000/MWh given specific plant characteristics). For available
capacity above contracted volumes, generators tend to bid to maximise profits.
There is some debate whether generators can increase pool prices significantly
beyond the SRMC of the marginal generator. At times of relatively low demand the
pool price is likely to reflect the SRMC of the marginal generator, given the relatively
high level of contracted capacity at these times and the relative availability of
unutilised generation. As baseload coal generators may be the marginal generator at
these times, they should recover their carbon costs during these periods (although
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higher emission intensity generators may not). Given that generators typically bid
their SRMC at these times (as there is relatively high availability of other generation)
there is, however, limited ability for generators to recover much more than SRMC
(including carbon cost) and gross margins remain low.
At times of relatively high demand the pool price usually rises above the
SRMC of the marginal generator. The resulting pool price, however, usually remains
the result of a competitive process between a number of generators. Furthermore, the
frequency and magnitude of high pool prices is required to ensure all generators earn
sufficient gross margins to cover their fixed operating costs and their capital costs.
Pool prices significantly above these levels are also one of the main price signals for
new investment in generation.
At times of relatively high demand, baseload generators are not, however,
usually the marginal generator able to increase prices much above SRMC. For
example, brown coal plants typically cannot run below 70% capacity and constant
ramping up and ramping down will cause significant physical stresses that will result
in increased unreliability and maintenance requirements. These plants therefore tend
to be bid so that they operate at reasonably constant and high levels of generation,
rather than being bid with significant volumes at the margin to set market prices. At
times of relatively high demand, baseload generators therefore tend to be price-takers
and rely on the more flexible plants to be the marginal generator to set pool prices.
Baseload generators rely on these pool prices to earn sufficient gross margins to cover
their long run marginal costs (LRMC).
To illustrate these different operating characteristics of baseload coal plants
and more flexible gas and hydro plants, Exhibit A1.3 shows the generation
distribution curves for a number of representative plants. It clearly shows that brown
coal plants rarely operate at levels below ~90% of capacity whereas gas and hydro
plants operate over a wide range of capacity levels.
The brown coal generators may alternatively seek to recover their increased
costs in the derivative market. It is unlikely that this market will allow generators to
recover their cost increases any more than can be recovered from the spot market as
both generators and retailers have the option of simply selling to and buying from the
pool. While the spot market and derivative market clearly diverge over time, in the
long-term the derivative market must reflect the physical market (adjusted for any
associated risk premium).
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Exhibit A1.3
LOAD FACTORS OF TYPICAL PLANT UNITS

Load factor 120%
Percent of unit
capacity
Brown coal

100%

80%

CCGT
Black coal

60%
OCGT

40%
Hydro

20%

0%
0

2000

4000

6000

8000

10000

12000

14000
16000
17520 half hours of FY08

Source: NEMMCO

In addition to the derivative market, the electricity sector has seen increasing
vertical integration between generation and retail assets. While this can help reduce
the risk in both the generation and retail businesses, it is also unlikely to significantly
improve the economics of a high emission plant in the long-run under an ETS. A
vertically integrated entity must remain competitive in the retail market, and to do so
it must ensure its generation portfolio is competitive. Over the long-term, it cannot
operate a high-emission coal plant any more than if the generator was not vertically
integrated.
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APPENDIX 2: POTENTIAL IMPACTS FROM RISING GAS AND
BLACK COAL PRICES
Traded gas and black coal prices have risen in the last few years, as shown in
Exhibit A2.1. As stated in the Garnaut Draft Report18, this will likely result in fuel
cost increases over the coming years as export infrastructure for coal and LNG
develops further, and fuel supply contracts are renegotiated to reflect global export
pricing for these commodities.
Exhibit A2.2
ENERGY FUEL PRICES—HISTORICAL
Index, 2000=100
Growth
FY00-08

300

Natural Gas
(US average
wellhead price)

250

200

Thermal
coal

276%

180%

150
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50

0
2000
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2008

Source: ABARE; EIA (US Department of Energy)

Exhibit A2.2 lists the possible gas and black coal price increases described in
the Garnaut Draft Report, and the potential impact to electricity prices. The Garnaut
Draft Report suggests that the cost of fuels will have a larger impact on electricity
prices rather than the carbon price. This is a result of the Draft Report’s assumption
of low carbon prices of $10/t CO2-e. In contrast, ACIL Tasman and CRA’s modelling
results in carbon prices of $20/t CO2-e in early years, rising to $45 – 57/t CO2-e by
2020. The ACIL Tasman model also includes assumptions on gas price increases,
although not to the extent of those mentioned by Garnaut. As described earlier, ACIL
Tasman has undertaken detailed modelling of the gas markets in eastern Australia to
estimate future gas prices, and these have included the potential for LNG exports.
ACIL Tasman has similarly made estimates of black coal prices by considering
current contract dates and export potential. These assumptions are fully accounted for
in their modelling results, including asset impairment and changes to the merit order
of plants as discussed above.

18

Garnaut Climate Change Review , ‘Draft Report’, June 2008, page 490
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Exhibit A2.2
IMPACT OF RISING FUEL COSTS

Garnaut Review Draft Report

ACIL Tasman – 2020

CRA: Ramped gas price – 2020

Cost

Price

Impact to
electricity
prices

Price

Impact to
electricity
prices

Price

Impact to
electricity
prices

Carbon price

+$10/t CO2-e

+$8-10/MWh

+$45.0/t CO2-e

+$28.5/MWh

+$57.4/t CO2-e

+$38.9/MWh

Cost

Price

Impact to cost
of generation

Price

Impact to cost
of generation

Price

Impact to cost
of generation

+$3/GJ

+$20/MWh

+$100/t

+$53/MWh

Gas price

CCGT
OCGT
Black coal
price

+$1.4/GJ

+$10/MWh*

+$1.7/GJ

+$13/MWh*

+$1.4/GJ

+$14/MWh*

+$1.7/GJ

+$20/MWh*

+$50-65/t

+$21-28/MWh**

+$0/t

+$0/MWh

* Based on average fuel efficiencies for ACIL Tasman of 7.0 GJ/MWh (CCGT) and 10.5 GJ/MWh (OCGT), and for CRA of 7.4 GJ/MWh (CCGT) and 11.5 GJ/MWh (OCGT)
** Based on National Greenhouse Accounts combustion efficiency factors for NSW and QLD and average fuel efficiencies of black coal plants in ACIL Tasman model
Source: Garnaut Draft Report; ACIL Tasman; CRA International; National Greenhouse Accounts, DCC, Feb 2008

Exhibit A2.3 shows the potential impacts to the short-run marginal cost curve
given the fuel cost increases suggested in the Garnaut Draft Report. The impact to
gross margins for an example half-hour has also been calculated. Brown coal
generators see less asset impairment with higher fuel cost increases compared to those
assumed by ACIL Tasman, although their margins remain less than the status quo.
Black coal generators are more impaired in this case as they cannot fully pass through
their increased fuel costs.
Exhibit A2.3
IMPACT OF RISING FUEL PRICES TO ELECTRICITY MARKET SHORT-RUN MARGINAL COST CURVE—ETS CASE 2015

CARBON PRICE = ~$40/t CO2-e

Example margin for a half-hour
ACIL Tasman
ETS case

Garnaut
fuel costs

Average
SRMC Carbon margin Plant type

Plant type

Status quo

Brown coal

$173k

$64k

$145k

Renewables

Black coal

$377k

$205k

$196k

Brown coal

$61k

$49k

$45k

Black coal

$242k

$456k

$657k

Gas
Renewables

ACIL Tasman ETS case – modelled gas &
black coal cost increases
Cost 140
$/MWh
120

Gas

Garnaut fuel costs – for gas & black coal
Cost 140
$/MWh
120

Average
demand

100

100

80

80

60

60

40

40

20

20

0

Average
demand

0
0

10

20

30

40

50
Capacity
GW

0

10
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It is possible that gas prices could increase to such an extent above black and
brown coal prices that coal-fired plants will not experience a decrease in gross
margins. For example, domestic gas prices are expected to approach LNG export
prices, while thermal coal prices are forecast to decline to more moderate long-term
prices (see Exhibit A2.4).
Exhibit A2.4
ANALYST CONSENSUS LONG-TERM THERMAL COAL CONTRACT PRICES
$US/tonne Australia-Japan contract prices, real 2008
Forecast

160
140
120
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80
60
40
20
0
2000 2001 2002 2003 2004 2005 2006 2007 2008 2009f 2010f 2011f 2012f 2013f

LT

Source: AME (Historical); Analyst Consensus (Deutsche Bank, Macquarie Equities, UBS and CitiGroup)

It is unlikely, however, that coal plants could avoid a decrease in their gross
margins without compromising the emissions target (unless any target is met by
buying international permits). Exhibit A2.5 demonstrates how carbon prices would
need to increase to offset higher input costs to ensure that the merit order shifts to
favour gas generation. Otherwise, the emissions reduction target may not be
achieved:
•

Under the status quo: With fuel price rises as modelled by ACIL
Tasman, brown and black coal generators remain the lowest-cost
option.

•

In the ACIL Tasman cap and trade case: Abatement is achieved by
imposing a carbon price, which shifts the merit order so that gas plants
undercut coal generators. Emissions are reduced as low-emission gas
volumes are substituted for high-emission coal.

•

With higher fuel cost increases: As input costs rise, the merit order
could switch back so that gas is no longer undercutting the coal plants.
This implies that volume substitution of gas for coal does not occur,
and the emissions target is not reached.

•

Meeting the emissions target with higher fuel cost increases: As a
result, carbon prices will need to rise to ensure that fuel substitution
does occur between gas and coal-fired generation. In effect, the carbon
price will “shadow” an increase in gas prices. Therefore, a recovery in
gross margin loss for coal generators due to rising gas prices will be
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offset somewhat by an increase in the carbon price. In practice, the
outcomes of the interplay between gas prices and the carbon cost is
difficult to predict in this complex sector without detailed modelling;
however, this second-order effect is likely to limit the potential for
rising gas prices to ameliorate the asset impairment of coal plant.
Exhibit A2.5
IMPACT OF RISING GAS PRICES IN THE NATIONAL ELECTRICITY MARKET (NEM)—2016
CARBON PRICE = ~$40/t CO2-e

SRMC
Impact of rising fuel cost
Carbon cost
Status quo SRMC*

Cap and trade SRMC*

Cap and trade SRMC*:
Garnaut fuel cost increases

$/MWh

$/MWh

$/MWh

41.5
18.7
6.0
6.0

4.9
13.8

18.0

42.1

26.5

26.5

Generation mix
23.5% 59.5% 6.3%
(Percent of total)

1.7%

58.2

104.4
83.8

23.7

80.9

59.0

23.7

59.0

63.1

15.3

4.9
13.8

83.6

34.7

22.4
38.6

38.6
57.8

18.0
39.5

81.4

73.8

15.3
14.9

14.9

Brown Black CCGT OCGT
coal coal

Generation
(TWh)
Emissions
(Mt CO2-e)

56.8

$/MWh

115.3

Despite rising gas prices,
brown coal plants are
undercut by CCGT and
black coal plants once a
carbon price is imposed

60.1

Cap and trade SRMC*:
Fuel cost increase & carbon
price increase to $60/t CO2-e

39.5
53.0

32.0

77.6

32.0

53.0
42.1

6.0

CCGT Black Brown OCGT
coal coal
13.0% 53.3% 17.1% 0.9%

9.7
6.0

13.8

42.1
26.5

26.5

Brown Black CCGT OCGT
coal coal
23.5% 59.5% 6.3%

1.7%

42.1

9.7
13.8

6.0

CCGT Black Brown OCGT
coal coal
13.0% 53.3% 17.1% 0.9%

249

226

226

226

196

158

178

158

Although emissions are less than
the status quo due to demand
side reduction, the cap is not met

* Prices are for indicative plants
Source: ACIL Tasman
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CHAPTER 5

OTHER IMPORTANT DESIGN ISSUES
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5.

OTHER IMPORTANT DESIGN ISSUES

In discussions with case study companies issues surrounding TEEI industries,
and the effects of the ETS on the electricity sector, were of paramount importance.
Nevertheless, a number of other issues did arise in the course of discussions.
There were four where it was felt this paper could make a contribution. They
are:
•

The need to design the ETS to minimise working capital

•

The impact of ‘flow through’ inflation, especially for small exporters
not covered by the scheme

•

The implications of including fuel in the ETS

•

ETS implementation issues in the mining sector

These issues provide examples of the range of ETS design questions which are
currently exercising the minds of Boards and management teams. As such, they
require careful consideration by policymakers.
5.1

The ETS should be designed to minimise working capital for participants

The introduction of the ETS will create new ‘dead weight’ transaction costs.
Costs associated with compliance with current emissions reporting are already part of
businesses’ budgets. When emissions trading commences, additional costs will be
incurred to manage permit purchase and acquittal.
In most cases, these costs simply reflect the new tasks each business must
perform to stay in businesses under an ETS. It will be up to business to determine
how best to minimise them.
However, the working capital cost of permit purchases is different. In this
case, the design of the ETS has the potential to influence materially the amount of
additional working capital participants will require.
All businesses work hard to minimise their working capital requirements for
two principal reasons. First in a world where capital is scarce, working capital can
represent foregone investment in new growth options. Second, increases in working
capital must be funded by adding to debt and equity, increasing businesses costs and
diluting shareholder returns.
The potential for the design of the ETS to create unnecessary working capital
requirements arises in three categories: electricity generators (this is dealt with in
Chapter 4), TEEI industry businesses and petroleum marketers.
In the case of TEEI industry businesses, working capital impacts can be
minimised by paying compensation up front. The Green Paper recognises this issue,

Port Jackson Partners Limited

147
and proposes that assistance be provided as free permits at the beginning of each
compliance period, contingent on production19.
If payment of compensation is delayed, the one-off impact of the increase in
working capital upon the introduction of the ETS is material. This is illustrated in
Exhibit 5.1, which shows the working capital impacts of a hypothetical scenario of
assessment and payment. If funded by TEEI industry businesses themselves,
increased working capital requirements at $40/t CO2-e could delay investment
equivalent to around one eighth of all new business investment by TEEI industry
sectors.
Exhibit 5.1
POSSIBLE IMPACT OF WORKING CAPITAL REQUIREMENTS ON TEEIIs BUSINESSES

Average working capital-hypothetical
scenario
Percentage of annual requirement

175%

• ‘True-up’ process at end of
each FY
• 6 months until compensation
payment can be made

INCLUDES SCOPE 1 AND SCOPE 2;
ASSUMES FULL COMPENSATION

Impact on TEEIIs investment capacity

$ Billions
A$40/t
50
Total TEEIIs
investment in
2006: $44.1 bn

45

150%

40

125%

35
Potential TEEIIs
sectors (171 Mt
emissions)

30

100%

25
75%

First
permit
auction
in Feb.
2010

20

25%

Case study
companies (34Mt
emissions)

15

50%

Payment for
Feb,
May auctions

0%
Jan-10

Full year
payment

10
5
0

Jan-11

Jan-12

Jan-13

0

20

40

60

80
100
Carbon price
$/t CO2-e

Source: ABS; PJPL analysis

Working capital impacts on petroleum marketers could be minimised by
holding frequent permit auctions. Petroleum marketers will have to fund permit
purchases for their own use, plus the use of their customers. These businesses are
therefore especially sensitive to working capital impacts. Exhibit 5.2 illustrates this
for Caltex Australia Ltd, the only Australian petroleum marketer for whom balance
sheet data is readily available. As the Exhibit shows, changes in working capital
could cause material balance sheet impacts. Gearing increases, and new debt may be
required. Using quarterly (or more frequent) auctions reduces the size of these
impacts, although they still impose an important burden on the companies concerned.

19

Dept of Climate Change, ‘Carbon Pollution Reduction Scheme Green Paper’, July 2008, page 302
Port Jackson Partners Limited

148
Exhibit 5.2

IMPACT OF UPSTREAM PERMIT ALLOCATION ON CALTEX’S BALANCE SHEET – DAY AFTER AUCTION
CARBON PRICE = $40/t CO2-e

ASSUMES ALL PERMITS
BOUGHT ON PRIMARY MARKETS

Balance sheet impact
Current
$ Billions

Quarterly auctions
$ Billions

Cash

5.3
0.0

5.3 Emissions
permits

Receivables

1.6

1.9

Inventories
Other
Current
assets
Non-current
assets

1.1
0.0
2.6

0.6

All
other
assets

5.8

5.8

0.5

0.5

Additional
debt
for carbon

1.9

Other
liabilities

0.6
5.3

Interest
bearing
debt

Total peak debt
$ Billions
$40/t
5.0

Annual

4.5
4.0
3.5

50%

3.0

40%

2.8

Equity

2.0

Quarterly

1.0

Total
assets

Capital
structure

Target
gearing
range

10%

2007 YE debt
0%

0.0

Capital
structure

30%
20%

0.5

Total
assets

Quarterly

2.5

1.5

2.8

Peak gearing*
Percent
$40/t
70%
Annual
60%

0

25 50 75 100
Carbon cost
$/t CO2-e

0

25 50 75 100
Carbon cost
$/t CO2-e

* Gearing = Net debt/(Net debt + equity);
Source: Caltex Annual Report; PJPL analysis

It can be argued that a deep, sophisticated secondary market could eliminate
working capital issues. Such a secondary market would be a welcome development.
However, there are two reasons why the design of the ETS should attempt to solve
working capital issues independent of the secondary market.
The first is that the time required to establish such a secondary market is
unclear. It is possible to assert that the market will begin ‘soon enough’ if ETS
participants require it. But in the initial stages of the ETS, there is likely to be
considerable uncertainty about the level and volatility of permit pricing, especially for
future vintages that may be available in early auctions. In this environment, the risk of
adverse price movements may restrict the participation of banks and other investors
who do not have a physical need for permits. This restriction may soon disappear, but
the ETS design should not assume it will never occur. The inclusion of any price cap
in the first years of the scheme may also limit the range and availability of secondary
market products.
The second is that participation in the secondary market will come at a cost.
This cost should be less than the cost of funding working capital through businesses’
own balance sheets. Businesses may choose to participate in the secondary market,
however the ETS should not be designed so that secondary market costs are another
inevitable ‘dead weight’ loss onto businesses.
The Green Paper recognises the benefit of more frequent auctions to manage
working capital impacts20, but weighs this benefit against other disadvantages
including, for example, less accurate price discovery. If quarterly auctions are used,
then Government will need to work with derivative market operators to provide low
cost ways to limit working capital commitments.

20

Dept of Climate Change, ‘Carbon Pollution Reduction Scheme Green Paper’, July 2008, page 263
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5.2

How best to address ‘flow through’ inflation for small exporters not
covered by the scheme

The ETS will not only impact the economics of direct participants. Assuming
a threshold of 25,000 tonnes of carbon emissions are required for inclusion in the
ETS, as Exhibit 5.3 shows, there will still be around 2,100 facilities whose direct or
indirect emissions exceed 5,000 tonnes but who will be outside the scheme.
Under the ETS, these businesses could suffer substantial ‘flow through’
inflation. Increased electricity prices are the most obvious cause of this, but equally
costs in other areas could also increase.
Exhibit 5.3

COVERAGE BASED ON PERMIT LIABILITY AT POINT OF EMISSIONS
ADAPTED FROM PMTG
FINAL REPORT

Threshold for
scheme inclusion
Emissions
contribution
Percent of total

90

3,000 Number of
facilities

85

75

Portion of emissions
from initially covered
sectors* (LHS)

2,500

Number of
facilities
(RHS)

2,000

Around 2,100 facilities
between 5kt and 25kt of
emissions

65
1,500

55

Portion of emissions of
total emissions (LHS)

45

35
>125kt

1,000

Facilities within scheme
• PMTG = 900
• Green Paper = 1,000
>50kt

* Excludes agriculture, land use and waste
Source: Prime Ministerial Task Group on Emissions Trading Report

>25kt

500

0
>10kt
>5kt
Facility emissions thresholds
t CO2-e

Policymakers should consider how best to manage these impacts for two
reasons. First, some of these businesses will effectively be ‘small TEEI businesses’.
For example, small manufacturers with export markets in Asia could fall into this
category. Without care, these businesses could suffer the same impacts as the larger
TEEI industries described above. Second, small manufacturers who chiefly supply
large exporters could also find price increases place at risk the viability of their
customers. Car manufacturing is one example of a sector where this effect may be
material. In this circumstance, flow through inflation threatens the viability of both
the small supplier and the large customer.
The appropriate policy response to this issue must be a pragmatic one.
Designing an approach is complicated by the number of businesses potentially
affected, the low level of knowledge currently possessed by Government about the
impacts on businesses below the ETS threshold, and the multiple causes of the ‘flow
through’ inflation itself.
In these circumstances, a compensation scheme with a relatively high hurdle,
coupled with an appeals mechanism, may be appropriate. Strict tests for trade
exposure and the impact of ‘flow through’ inflation would be required to reduce the
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scheme’s complexity. A further simplification could be to provide compensation only
for the impact of increased electricity costs, rather than flow through inflation in
general.
5.3

The implications of including fuel in the ETS

It is understandable that the impact of emissions trading on fuel prices has
attracted attention. Fuel costs are key to many business and household budgets.
The Green Paper proposes to include fuel in the scheme, but excise reductions
will eliminate any potential price impact for motorists. The Green Paper suggests this
mechanism will be reviewed after the first three years of the scheme for petrol, and
after one year for heavy vehicle road users’ diesel excise.
Including fuel in the scheme is the right decision and, on balance, the excise
adjustment mechanism is inappropriate.
The primary reason for this is that an excise adjustment will not make a
material difference if oil prices rise, and will unnecessarily dilute an important price
signal if oil prices fall.
Exhibits 5.4 and 5.5 illustrate this point for petrol. Exhibit 5.4 shows a range
of scenarios for future oil, petrol and carbon prices, quoted by the CSIRO in a recent
report. The range of variation between scenarios is stark. Exhibit 5.5 shows the
outcome of these scenarios for petrol prices, both ‘today’ and in 2025. The prices
shown are in real terms; note also that the ‘today’ prices assume an oil price of US$76
per barrel. The relative impact of oil and carbon prices, for each combination of
scenarios, is shown as a percentage of the price ‘today’.
Exhibit 5.4
PRICE SCENARIOS USED IN ANALYSIS

Carbon price scenarios
A$2005 per tonne CO2-e

Oil and petrol price scenarios
$2005
200

250

High
Moderate
Low
McKinsey

200

150

Australian
petrol price
(cpl)

150
100

High petrol price
Medium-high
petrol price
Low (reference)
petrol price
High world oil price

100
50
50

0
2010

2020

2030

2040

Reference world oil
price (used as low
case)
Low world oil price
(not used in
analysis)

World oil price
(US$ per barrel)
0
2050 1985
1985 1990
1990 1995
1995 2000
2000 2005
2005 2010
2010 2015
2015 2020
2020 2025
2025 2030
2030

Source: CSIRO Report to the Climate Institute: Energy Affordability, Living Standards and Emissions Trading
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Exhibit 5.5
IMPACT OF OIL PRICE AND CARBON COST ON FUEL PRICE—2025
Australian cents per litre (Real 2008$)
Reference oil price scenario
(used as low case)

High oil price scenario
183-197
Carbon – high
Carbon – low

14
8

7-16%
35-44%
28%

137

175
Petrol
before
carbon
costs

137

"Today"*

*

2025

Carbon
contributes at
most one
third of the
overall impact

137

132-146
14
8

-9% 6-16% -3 to 7%
Carbon

Petrol
before
carbon
costs

137

"Today"*

124

Carbon signal can be
left in place without
necessarily increasing
overall prices

2025

Assumes oil price of US$76/bbl

Source: Caltex Annual Reports; CSIRO Report to the Climate Institute: Energy Affordability, Living Standards and Emissions Trading; Green
Vehicle Guide; PJPL analysis

Exhibit 5.5 makes clear the limited value of any excise reduction. In a world
of sustainably higher oil prices, removing the impact of carbon pricing would make
relatively little difference to the final price paid by motorists. Were oil prices to trend
lower, the carbon price could be left in place without driving an overall increase in
price. Given the importance of this price signal to transmit the cost of their emissions,
neither scenario seems to argue for the Green Paper proposal.
5.4

ETS implementation issues in the mining sector

Many Australian mines rely for their operations on cooperation between the
mine owner, a lead operations contractor, and a variety of subcontractors.
The exact arrangements vary substantially from site to site. In some cases, the
roles of each party are clearly defined. For example, some sites effectively have an
‘absentee owner’, and a single contractor operates the mine from day to day. At other
locations, operations rely on a true network of relationships between the mine owner
and various contractors.
This is important as the current NGERS regulations place the responsibility for
managing issues surrounding emissions reporting with the party which has
“operational control”. As the description above makes clear, at many sites it is not
clear where this responsibility will lie in practice.
These circumstances have the potential to create complex ETS implementation
issues, particularly if parties other than the mine owner are deemed responsible for
acquitting permits for fugitive methane emissions at coal mines and for emissions
from black coal consumed by small users. Example issues identified by the case study
companies are shown in Exhibit 5.6. These issues cover the key steps required to
operate a mine under an ETS, including emissions reporting, permit purchasing and
acquittal, and emissions abatement efforts.
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Exhibit 5.6
IMPLEMENTING THE EMISSIONS TRADING SCHEME
Current situation

• Many Australian mines rely for
their operation on co-operation
between the mine owner, a
lead operations contractor, and
a variety of sub-contractors

• The clarity with which the
responsibilities of each party is
defined varies considerably
from site to site
– some sites have an ‘absentee
owner’ and a single
contractor
– other sites have a true
network of relationships
between the owner, and
various contractors

Resulting implementation issues
• Responsibilities for emissions
reporting are currently unclear
– “operational control” must be
determined
– many examples exist where this
could fall to multiple partners
• There is a potential disconnect
between emissions reporting and
permit acquittal
– who will bear the financial
obligation?
– who will bear the risk of over or
under-reporting?
• There is likely to be difficulty coordinating abatement activities
– emissions at each step in the
mining process are related to
decisions made elsewhere
– reductions in emissions will
require substantial co-ordination
between multiple contractors and
mine owner

Possible path forward

• Place all responsibility for
emissions management with the
mine owner
– in the course of our case
studies two large contractors
and one large miner have
strongly preferred this
approach
– Leave some scope for
commercial negotiation to get
best outcome
• This is inconsistent with the
current NGERs regulations

Some mine sites will find these issues easier to manage than others. A site
with an absentee owner and single contractor will face few difficulties. Bigger
problems will occur for sites where work is shared between the owner and contractors.
A possible path forward is to place all responsibility for management of ETS
issues with the mine owner. Under this arrangement, the complex coordination issues
described above can be managed by the one party best able to access the required
information, and best placed to effect carbon reduction strategies through mine
planning. In the course of the case study discussions, two large contractors and one
large miner strongly preferred this approach. Alternatively, the facility operator could
be determined through commercial negotiation.
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ABOUT THIS PAPER
This paper sets out how Australia
can design a successful emissions
trading scheme.
It comprises analysis and recommendations by the Business Council of
Australia (BCA) on an Australian emissions trading scheme (ETS), together
with a report prepared for the BCA by Port Jackson Partners Limited (PJPL)
which has shaped the BCA’s thinking. The PJPL report includes detailed
modelling on the effects of possible ETS features.
The paper provides new approaches to two critical challenges in the
design of an Australian ETS. The first is the challenge of emissions-intensive,
trade-exposed industries. The second is the challenge of reducing
Australia’s electricity sector emissions.
The paper points toward solutions which would make Australia a world
leader in effective and efficient responses to climate change.
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