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Glossary
ABS

Australian Bureau of Statistics

ACF

Australian Conservation Foundation

ACTU

Australian Council of Trade Unions

AE

Access Economics

AE-RGEM

Access Economics Regional General Equilibrium Model

AGEA

Australian Geothermal Energy Association

ATO

Australian Taxation Office

CAF

Council for the Australian Federation

CCAF

Climate Change Action Fund

CCS

Carbon Capture and Storage

CEGT

Centre for Energy and Greenhouse Technologies, Victoria

CGE

Computable General Equilibrium

CO2

Carbon Dioxide gas

CONRACE

Council of Natural Resource Agency Chief Executives

CPRS

Carbon Pollution Reduction Scheme

CPRS-5

Carbon Pollution Reduction Scheme with a 5% emissions reduction
target

CPRS-15

Carbon Pollution Reduction Scheme with a 15% emissions reductions
target

CSIRO

Australia’s Commonwealth Scientific and Industrial Research
Organisation

DCC

Department of Climate Change

DPI

Department of Primary Industries

EITE

Emissions-intensive trade-exposed

ETS

Emissions Trading Scheme

FTE

Full-time equivalent

GDP

Gross Domestic Product

GE

General Equilibrium

GEM

General Equilibrium Model

GGAS

Greenhouse Gas Reduction Scheme

GHG

Greenhouse Gas
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GSP

Gross State Product

GW

Gigawatt

IEA

International Energy Agency

kW

Kilowatt

LGA

Local Government Area

MRET

Mandatory Renewable Energy Target

MW

Megawatt

NEM

National Electricity Market

NRM

Natural Resource Management

PIRSA

Primary Industries Research South Australia

RIRDC

Rural Industries Research and Development Corporation

The views expressed in these reports do not represent the official views of the States and
Territories or of the Council for the Australian Federation.

Report 3: State and regional economic futures report

Executive Summary
Responding to the challenge of climate change is going to require a major change to the way
the Australian economy operates in the future, from the production of goods and services to
the design of cities. Climate change policy will need to address adjustment costs in terms of
sectors, regions and skill sets. Overall, these changes may not affect standards of living to a
great extent if the transition is well managed and the opportunities from changes in the
economic structure are taken to cushion these impacts in the long run.
Of course, managing the transition will involve considerable challenges as well. This is because
of the high levels of uncertainty. Climate change is surrounded by uncertainty but
encompasses potentially severe consequences. Climate change response policy will also be
subject to a range of uncertainties in terms of:

■
■
■
■

the precise price path for carbon;
global action;
technological responses; and
the ability and speed of the economy to de-carbonise.

Set against this background, this report considers the issues of adjustment, restructuring and
potential opportunities in some detail. The aim of the report is to expand on the modelling
analysis undertaken by the Commonwealth Treasury, particularly at the State and industry
levels, and augment this analysis with a more detailed consideration of opportunities. This is
done to help policy-makers consider issues arising in managing the transition, as well as
identify opportunities.

Costs of inaction
There is a significant risk that the costs of inaction on climate change will outweigh the costs of
policy action to mitigate climate change, particularly in the long run. The long run dimension to
this problem reflects both the increasing costs of climate change over time, and the
corresponding improvement in the ability of the economy to adjust to carbon pricing in the
long run. This improvement can be facilitated through sufficient time to transform the
economy’s capital stock to one that is less emissions intensive.
The costs of climate change are uncertain but have the potential to be quite severe. Sectors
that are reliant on natural resource systems, particularly agriculture, face an uncertain future
in light of climate change. Agricultural production in the Murray Darling Basin is projected to
decrease as a result of reduced rainfall and increased evaporation. In terms of tourism, climate
change could lead to a loss of attractions, adaptation costs, repairs and maintenance,
replacement of tourism infrastructure and costs of developing alternative attractions.
Australia’s heritage sites such as the Great Barrier Reef and Kakadu face such threats.
Australia’s major population centres could face infrastructure ramifications from climate
change in terms of water supply issues, coastal infrastructure threats and electricity
generation/reliability issues. Health impacts include increases in disease incidences and
increases in heat-related deaths. However, the extent to which these outcomes could
eventuate is uncertain and this uncertainty creates considerable risk.
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The costs of climate change would be expected to differ across regions in Australia, depending
on specific geographical features and industry structure. The nature of the exposure for
individual States and Territories would also be expected to vary. Queensland and the Northern
Territory would face risks to tourism industries as a result of climatic variations. South
Australia, being the driest State, is vulnerable in terms of water supply issues and agricultural
production. Overall, all regions in Australia are likely to face some negative impacts as a result
of unmitigated climate change. Some regional industries could benefit as a result of increased
rainfall.

Implications of climate change response policy
The implementation of climate change response policy in the form of the Carbon Pollution
Reduction Scheme (CPRS) will encompass significant structural changes. Some sectors and
regions will benefit and grow relative to the no CPRS world, while others will contract. There
will be adjustment costs in terms of sectors, regions, skill sets in the economy, city planning
and Australia’s overall way of life.
The overall national economic impacts of climate change response policy are driven by the
carbon price. The carbon price increases industrial production costs and consumer prices for
emissions intensive products, which forces producers and consumers to move away from
carbon intensive fossil fuel use into alternatives which are currently more expensive.
In the short to medium term, these effects will dampen economic activity, resulting in a
decline in the real returns to labour and capital and lower Gross State Product (GSP). Access
Economics’ modelling indicates that, relative to the reference case, a 5% reduction of
emissions from 2000 levels by 2020, with similar action overseas, would result in Australian
Gross Domestic Product (GDP) being 1.1% lower than the reference case by 2020. In the case
where Australia’s action is unilateral, represented as a scenario with constrained trade in
international emissions permits, this impost could increase to 7%.
In terms of sectoral effects, the implementation of CPRS policy will result in costs in the form
of some high-emission sectors having slower output growth, or contraction relative to current
levels of production, as compared to a no-mitigation scenario. Modelling by Access Economics
indicates that the sectors most likely to be adversely impacted in terms of growth, relative to a
no-mitigation scenario are:

■
■
■
■
■

coal – brown coal, thermal coal and coking producers;
aluminium, alumina and bauxite;
electricity;
petroleum and coal products; and
iron, steel and metals.

Climate change response policy will also have varying consequences for Australia’s States and
Territories. Economic modelling suggests that real GSP will be lower in most regions, as
compared to a no-mitigation case. The impact of emissions pricing on particular regions is
related to industry composition and export orientation of these regions. Queensland is
expected to experience the greatest impacts from the CPRS by 2030 due to its heavy reliance

ii
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on coal fired electricity, aluminium smelting and strong concentration of exported coal mining
production. Other key regional impacts include:

■

Victoria’s reliance on emissions-intensive industries means that it will experience
decreased output from these industries.

■

Victoria, New South Wales and Queensland are all projected to experience similar
patterns in their deviations of CPRS GSP from reference case GSP over the 2010 to 2020
horizon – increasing negative impacts relative to the reference case.

Potential opportunities
Climate change policy will inevitably have impacts on skill sets and the structure of the
economy. There is likely to be a shift of employment away from emissions-intensive sectors,
which will experience slowing growth. Ultimately, Australia could benefit greatly from
promotion of green jobs and green businesses and the potential growth this can spur.
Potential ‘green’ skill areas include (Australian Conservation Foundation 2008):

■
■
■
■
■
■
■
■

renewable energy;
energy efficiency;
sustainable water systems;
green buildings;
sustainable farming and forestry;
green services - auditing, accrediting, accounting, banking and trading;
transport - public transport, bio-fuels, energy efficient cars; and
waste and recycling.

Modelling suggests that there may be considerable opportunities arising from an emissions
trading scheme. Simulation results indicate that considerable emissions abatement will be
brought about via fuel switching and structural change, and as such abatement could be
facilitated without commensurate reductions in economic activity. Potential growth
opportunities lie in the following areas:

■
■
■
■
■

forestry;
carbon capture and storage technologies;
renewable energies;
the development of energy efficient technologies; and
bio-fuels and energy efficient vehicles.
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1

Background

Australia is committed to addressing the global challenge of climate change through domestic
and international action. Central to this objective is the Australian Government’s commitment
to reduce national emissions by 60% below 2000 levels by 2050.
The introduction of a Carbon Pollution Reduction Scheme (CPRS) in July 2011 will have an
impact on the Australian economy by changing the relative prices of goods and services and
hence influencing the behaviour of economic agents. The impact on the States and Territories
will vary, reflecting differences in their economic structures and regulatory and policy settings.
Access Economics (AE) has been engaged by the Council for the Australian Federation (CAF)
Secretariat to prepare three reports that examine various aspects of the likely impact of the
CPRS on the States and Territories.
This third report aims to assess some of the main long-term issues that will affect the State and
Territory economies as a result of climate change and the policy responses to climate change.
It considers two potential economic development paths extended to 2050:

■
■

one without co-ordinated international action to address climate change; and
one that considers a co-ordinated policy response that stabilises CO2 emission
concentrations in the atmosphere at 550ppm.

Over such an extended period, technology and economies will be subject to considerable
change. Projections of possible development paths can provide useful context for decisions
needed both to manage the change and to take advantage of opportunities that may arise.
Accordingly, the analysis presented in this report seeks to identify some of the main factors
that may inform decisions relating to areas such as:

■
■
■
■

regional development;
demands on infrastructure;
support for research and development; and
education and skills formation.

1.1 Scope of the report
The report looks forward to 2050, to consider what may be the long-term impact of the CPRS
on the shape of State, Territory and regional economies. It considers what the effects of
climate change are on key sectors of the economy, and what the economic impact of inaction
might be, commenting on State, Territory and regional impacts where possible. This analysis
draws on general equilibrium modelling conducted using Access Economics’ in-house
modelling capability. It also relies heavily on research conducted for official reviews in
Australia and internationally including the research used to inform the Government’s White
Paper, the Garnaut Review and the Stern Review.
In terms of policy action, the report considers the modelling undertaken by the
Commonwealth Treasury as the base, which is augmented by modelling undertaken
specifically for this project. The basis of the policy action scenario is the CPRS-5 scenario which
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is CO2 stabilisation at 550ppm. This modelling is undertaken to provide more detail in terms of
State, Territory and regional impacts. In addition, opportunities arising from the transition to a
low carbon economy are also considered in the context of this report.

1.2 Some preliminaries
Unmitigated climate change can pose a threat not only to living standards but ultimately to
Australia’s economic security. Without policy action, societies and economies face the
prospect of adapting to major shifts in the environment which will come at a substantial
economic cost over coming decades. The extent of the adaptation that is needed would be
moderated by effective policy action.
The CPRS is an economic policy option designed to achieve a set reduction in emissions. It
does this through a market based trading mechanism which encompasses the transfer of
emission permits between emitters. Trading allows emission reductions to be greatest in
those economic activities where the cost of abatement is lowest. This process will involve the
gradual transformation of the nation’s capital stock to one based on low-emissions technology.
Given sufficient time, the economic costs of the shift in technology need not be large. Much of
the existing capital stock would need to be turned over by 2050 and thus, as long as
appropriate incentives are in place, cost-effective abatement should be feasible.
Accordingly, at the national level, the long-term economic costs of (effective) action are
estimated to much less than those associated with inaction. This message is a consistent
theme of all the major reviews that have been conducted in Australia and internationally over
the past decade.
However, the structural changes needed to achieve this result can be substantial and there will
be winners and losers along the way. Much of the detail in this report is aimed at assessing
the broad characteristics of those changes.

1.3 Relationship with other reports
This document is the third of three reports commissioned by the CAF Secretariat. The first
report examines the impact of the CPRS on State and Territory economies and fiscal positions
(and is based on the same modelling of the CPRS-5 scenario presented in this report). The
second report focuses on the sectors (people, industries and regions) that are likely to be most
affected by the introduction of the CPRS.

1.4 Recent changes in the Commonwealth’s position
On 4 May the government announced a number of changes to the CPRS that was originally
outlined in the White Paper. The main changes included:

■
■

The start date of the CPRS was delayed from 1 July 2010 to 1 July 2011.

■

More generous assistance for emission-intensive trade-exposed sectors (EITE) was
announced under the ‘Global Recession Buffer’. For example, an additional 5% of free
permits would be made available for EITE activities eligible for 90% assistance, giving an
effective rate of assistance of almost 95% in the first year of the scheme.

2

A fixed price of permits, $10 per tonne of carbon dioxide, will apply from 1 July 2011 to
1 July 2012.
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■

The Government also allocated up to $200 million to the Climate Change Action Fund in
2009-10 to accelerate the uptake of energy efficiency before the scheme starts for firms
not receiving EITE assistance.

■

The Government also indicated that an abatement target of up to a 25% reduction in
emissions from 2000 levels by 2020 would be considered under the right international
circumstances.
In this report, Access Economics has not analysed the implications of the Commonwealth’s
changes to the CPRS announced on 4 May. In our view, the changes to the CPRS-5 scenario are
not likely to be significant in the long term, although the announced changes would affect the
transition in the short term. The prospect of a potentially higher emission abatement target
would be expected to affect the analysis through potentially higher carbon prices, lower
economic activity and a greater structural adjustment over the timeframes considered in this
report.

1.5 Outline of the report
In this report, Chapter 2 summarises the literature on the impacts of inaction in regards to
climate change. Chapter 3 considers the impacts of climate change response policy at the
national, State and Territory level. Chapter 4 looks at the opportunities arising in climate
change response.
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2

Economic futures without co-ordinated global action

The risks of climate change, and therefore the associated costs, are uncertain. Accordingly,
most authoritative analysis of the impacts of climate change has been predicated on risk
principals. Using a risk framework, the sensitivity of economic growth and development to
climate change can be analysed. This is the framework that underpinned the Stern Review’s
report on the costs of unmitigated climate change.
This Chapter provides a review of the projected impacts of unmitigated climate change, in a
descriptive sense based largely on a literature review of Australian Government sources, with a
summary of estimates of the economic costs of climate change. The term ‘unmitigated’ might
also reflect some form of co-ordinated global action that still results in some climate change.

2.1 The environmental impact of climate change
Key differences are projected in terms of environmental indicators with action and inaction
approaches towards climate change. These are summarised below.
CO2 levels and temperature

■

The Garnaut Review (2008) States that temperature has risen in Australia by 0.9°C since
1910. Furthermore, warming has been unevenly distributed, with the greatest warming
occurring in central Australia and high warming in eastern Australia.

■

Under a zero mitigation scenario, a 2.3°C rise in temperature above 1990 levels is
predicted by 2050 and a 5.1°C rise in temperature is estimated by 2100 (Garnaut
Review, 2008).

■

In contrast to this, under the policy scenario of CPRS-5 (CO2 stabilisation at 550ppm) a
1.7°C rise in temperature above 1990 levels is estimated by 2050 and 2.0°C rise in
temperature is estimated by 2100 (Garnaut Review, 2008).

■

Temperature changes have flow-on effects for rainfall, evaporation, drought/flood
occurrence and water availability for human use.

Rainfall

■

With global warming, there is likely to be a decrease in rainfall for much of Australia,
particularly the south and east. However, the localised nature of influences on rainfall
will produce considerable regional variation, with some areas expected to experience an
increase in rainfall. Table 2.1 and Table 2.2 show the changes to State-wide annual
average rainfall in a no-mitigation scenario relative to 1990.

■

In the mitigation scenarios of 450ppm and 550ppm CO2, annual average rainfall changes
to 2030 are minimally different but become more dependent on the mitigation level
later in the century.

4
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Table 2.1: Projected changes to State-wide annual average rainfall, best estimate outcome in a
no-mitigation case*
NSW

Vic.

Qld

SA

WA

Tas.

NT

ACT

2030

–2.5

–3.5

–2.4

–4.2

–4.1

–1.4

–2.5

–2.8

2070

–9.3

–12.9

–8.6

–15.5

–14.9

–5.1

–9.0

–10.3

2100

–13.7

–19.0

–12.7

–22.8

–21.9

–7.6

–13.3

–15.2

* Percentage change relative to 1990
Source: CSIRO, ‘Regional rainfall projections in Australia to 2100 for three climate cases’, data prepared for the
Garnaut Climate Change Review, CSIRO, Aspendale, Victoria, 2008.

Table 2.2: Projected changes to State-wide average rainfall, dry and wet outcomes in a nomitigation case*
NSW

Vic.

Qld

SA

WA

Tas.

NT

ACT

Dry outcome (10th percentile) (a)
2030

–10.1

–8.3

–11.5

–13.1

–12.7

–5.2

–11.4

–8.2

2070

–37.0

–30.3

–42.0

–48.0

–46.5

–19.2

–41.8

–30.1

2100

–54.6

–44.7

–61.8

–70.8

–68.5

–28.3

–61.6

–44.4

Wet outcome (90th percentile) (b)
2030

4.2

0.9

6.0

4.0

4.2

2.6

6.0

2.0

2070

15.5

3.4

22.0

14.8

15.5

9.5

22.0

7.4

2100

22.8

5.1

32.5

21.9

22.8

14.0

32.4

10.9

* Percentage change relative to 1990
(a) There is a 10 per cent chance that the decrease in rainfall will be greater than indicated here.
(b) There is a 10 per cent chance that the increase in rainfall will be greater than indicated here.
Source: CSIRO, ‘Regional rainfall projections in Australia to 2100 for three climate cases’, data prepared for the
Garnaut Climate Change review, CSIRO, Aspendale, Victoria, 2008. The methodology for the preparation of these
distributions is described in CSIRO & Bureau of Meteorology, Climate Change in Australia: Technical Report 2007,
CSIRO, Melbourne, 2007.

Other climate variables

■

Studies for the Australia region indicate a likely increase in the proportion of tropical
cyclones reaching the more intense categories, with a possible decrease in the total
number of cyclones with no mitigation. Projections indicate that the regions of cyclone
genesis and decay on the east coast could shift 200km and 300km southwards,
respectively by 2050 (Abbs et al 2006, Leslie et al 2007).

■

Projects indicate an increase in the intensity and frequency of hailstorms in the Sydney
basin region with only a 1-2°C increase in temperature (Leslie et al 2008).

Ecosystems and biodiversity

■

With no mitigation, Australia’s high altitude species are at risk. For example, a 1°C
temperature rise, anticipated in about 2030 for south-eastern Australia, will eliminate
100% of the habitat of the mountain pygmy possum.

■

The wet tropics of far north Queensland are likely to face high levels of extinction with
unmitigated climate change. It is estimated that a 1°C rise in temperature, anticipated
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before 2030 with no mitigation, could result in a 50% decrease in the area of highland
rainforests.

2.2 The potential impacts of inaction
The dangers of inaction on climate change have been widely reported in the scientific
community and in the media. As mentioned, unmitigated climate change is projected to have
an adverse effect on environmental factors such as temperature, rainfall and water availability.
While uncertainty pervades the issue of climate change, adverse changes in environmental
factors are likely to have social costs in terms of human health and living standards, as well as
impose costs in terms of lost agricultural production, infrastructure impacts and tourism
industry losses.

2.2.1

Overview

Resource based industries and communities

■

Unmitigated climate change is likely to affect agricultural production through changes in
water availability, water quality and temperatures.

■

Crop production is likely to be affected directly by changes in average rainfall and
temperatures, in distribution of rainfall during the year, and in rainfall variability.

■

The productivity of livestock industries will be influenced by the changes in quantity and
quality of available pasture, as well as by the effects of temperature increases on
livestock.

■

In an unmitigated case, later in the century, decreasing runoff and increased variation in
runoff are likely to limit the Murray-Darling Basin’s ability to recharge storages. By 2030,
irrigated agricultural production in the Murray Darling Basin will fall by 12%. By 2050 this
loss will increase to 49% and by 2100, 92% will be lost due to climate change (Garnaut
Review 2008).

■

A one degree Celsius rise in temperature may lead to a 15% reduction in stream flow in
the Murray-Darling Basin due to factors such as increased evaporation (Cai and Cowan
2008).

■

Climate change will threaten agricultural production through changes in water
availability, water quality, temperatures and threats from pests and diseases. For
example:



For a 2–3°C temperature increase, pasture growth will slow by roughly 31% and
the national livestock carrying capacity will decrease by approximately 40% (Crimp
et al 2002).



A 3°C temperature increase may reduce production from the Murray–Darling
Basin by roughly 50% (Garnaut Review 2008).

Tourism and natural resources

■

6

Unmitigated climate change would affect Australia’s natural tourist attractions including
the Great Barrier Reef and rainforests of tropical north Queensland, Kakadu, the deserts
of Central Australia, the Ningaloo Reef of Western Australia and the alpine regions of
New South Wales, Victoria and Tasmania. Climate change would lead to loss of
attractions, loss of quality of attractions, costs of adaptation, increased cost of repair,
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maintenance and replacement of tourism infrastructure and increased cost of
developing alternative attractions.

■

In a study by Hoegh-Guldberg (2008), 77 Australian tourism regions were assessed for
prospective risk of climate change, with tropical north Queensland, south-west Western
Australia and the Top End in the Northern Territory the most threatened.

■

Natural areas particularly at risk include the Wet Tropics and Kakadu wetlands, alpine
areas, and tropical and deep-sea coral reefs, including the Great Barrier Reef. Examples
of impacts include the following:



A 1°C (compared to 1990) increase in temperature is likely to destroy the entire
habitat of the mountain pygmy possum. This temperature increase could also
reduce the upland tropical rainforests of the Wet Tropics by up to 50%.



A 2–3°C temperature rise could lead to the loss of 80% of freshwater wetlands in
Kakadu.



A 2–3°C temperature increase would result in up to 97% of the Great Barrier Reef
being bleached every year. A greater than 3°C temperature increase would give
rise to catastrophic mortality of coral species.



A 5°C increase may result in a loss of 90–100% of core habitat for most native
vertebrates.

Critical infrastructure

■

Under a no-mitigation case most major population centres across Australia will be
required to supplement their water supply system with substantial new water sources
through the 21st Century. Western Australia and South Australia will be the most
severely affected, with development of new water sources for Perth and Adelaide
required now.

■

More than 80% of Australians live within 50km of the coastline. The increased
magnitude of storm events and sea-level rise under a no-mitigation case is likely to exert
significant pressure on coastal infrastructure through storm damage and localised flash
flooding. In the medium term (2030 – 2070) the cost of climate change for coastal
settlements would mainly arise from repair and increased maintenance, clean-up and
emergency response.
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Figure 2.1: Potential environmental impacts of a storm surge
A doubling of carbon dioxide levels would double the area of Cairns inundated during a
1 in 100 year flood
Current 1-in-100 year storm surge extent

1-in-100 year storm surge extent under
2xCO2 conditions

Source: B Pittock (ed), Climate change: An Australian guide to science and potential impacts, prepared for the
Australian Greenhouse Office, Canberra, 2003.

■

Drought has the potential to disrupt electricity generation capacity and affect the
reliability of electricity supplies. Reduced water availability affects coal-fired power
stations, which require water for cooling, and hydro-electric stations because of low
storage dam levels.

■

Drought threatens water security. Infrastructure projects to boost water supply will be
costly. For example, to address current water supply problems in south-east
Queensland, a $1.2 billion desalination plant is being constructed as a part of a $9 billion
upgrade to the south-east Queensland water grid.

Health

■

For the no-mitigation case there will be a large national increase in temperature related
deaths in the second half of the century, with much of the increase occurring in
Queensland and the Northern Territory.

■

Australia would also be likely to face health risks from vector-borne, food-borne and
water-borne infectious diseases.

■

Diminished food production and higher prices could result in nutritional consequences
for the population.

International trade

■

The supply of Australian imports and demand for Australian exports is likely to be
affected by unmitigated climate change through its effect on the economic activity
levels of Australia’s trading partners.

■

Climate change could result in a decline in the international demand for Australian
mineral, energy and agricultural exports. Declining coal and mineral prices from
unmitigated climate change would mean a deterioration in Australia’s terms of trade.
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2.2.2

State and Territory impacts of climate change by 2100 under the nomitigation case – Garnaut Review

It is apparent that unmitigated climate change could have potentially severe consequences on
a number of different industries, and not only have economic costs but also social costs. The
impacts are also expected to be different across regions. The Garnaut Review (2008) examines
State and Territory impacts of climate change by 2100 under a no-mitigation case. It is clear
that all regions in Australia will experience some negative effects from not taking mitigation
actions. According to Garnaut (2008), Queensland and the Northern Territory are likely to be
particularly vulnerable to increased temperatures and large increases in temperature related
deaths. With climate change showing adverse impacts on natural sites such as Kakadu and the
Great Barrier Reef, Queensland and the Northern Territory will particularly feel impacts on
their tourism industries. Garnaut projects that temperature related deaths will fall in regions
such as Tasmania, the ACT and NSW (which contradicts projections made by the Department
of Climate Change, 2008). However, most Australian regions are projected to experience
strains on water supplies, coastal infrastructure and on agricultural production.

The views expressed in these reports do not represent the official views of the
States and Territories or of the Council for the Australian Federation.
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Figure 2.2: Overview of regional impacts of unmitigated climate change by 2100 – Garnaut Review

Source: Chapter 6-Climate Change Impacts on Australia, Garnaut Review (2008)

2.2.3

Costs of inaction – Regional

The costs of inaction towards climate change are further examined below on a regional basis.
The following information and projections were obtained from the Department of Climate
Change (“Climate Change – Potential Impacts and Costs”, Fact Sheets, DCC, 2008).1

2.2.3.1

New South Wales
New South Wales is Australia’s most populous State, with 34% of Australia’s population and
large population centre clusters on the coastline. New South Wales has strong agricultural and
1

http://www.climatechange.gov.au/impacts/costs.html
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tourism industries, which as described above, will be subject to the impacts of unmitigated
climate change.
In terms of weather events, it has been suggested by DCC that hailstorms in Sydney may
become more frequent and more severe, which will have flow on effects to property damage
and insurance losses. With a doubling of the pre-industrial concentration of greenhouse gases
over coming decades, and increased and more variable coastal rainfall, New South Wales could
also experience more flooding.
Inland, changes in annual rainfall and higher evaporation could lead to less river runoffs in
catchments by 2030. This could affect the runoff across the Murray Darling Basin, which is
projected to decrease by 10-25% from historical levels by 2050.
Flowing on, agricultural production would be at risk in New South Wales with unmitigated
climate change, due to a projected increase in drought frequency of 40% by 2070 (DCC, 2008).
According to the DCC, comparing production under climate change relative to 'what would
otherwise have been', and assuming no mitigation, farm output from wheat could decline by
11.6% by 2050; sheep by 13.2%; beef by 3%; and dairy by 11.3%. Importantly, the CO2
sequestration benefits expected to be delivered by the forestry industry could be offset by a
decline in rainfall, more bushfires and increased prevalence of pest problems.
In terms of coastal region impacts, the DCC reports that more than 200,000 buildings along the
State’s coast are vulnerable to sea-level rise and inundation. A sea-level rise of one centimetre
could push the Narrabeen coastline back by 110 metres and cause local damage of
$230 million (DCC, 2008).
Infrastructure impacts for New South Wales relate to the increased prevalence of droughts
and the consequent disruption to electricity generation capacity and electricity supply
reliability, as was the case in South East Queensland in 2007 as a result of drought. Increased
energy demand would result from an increase in temperatures, particularly peak energy
demand from air conditioning units. Increased storm events would lead to an increased risk to
coastal infrastructure.
Human health impacts in New South Wales relate to the number of heat-related deaths. DCC
suggests that the annual average number of days over 35 degrees Celsius in Sydney could rise
from three to a range of four to seven by 2030. This could cause a jump in annual heat-related
deaths in the elderly from 176 to between 717-1,312 by 2050.
The strong tourism industry in New South Wales could be impacted by unmitigated climate
change. Rising temperatures and increased evaporation can lead to an increase in bushfires,
and this could affect areas such as the Greater Blue Mountains World Heritage Area. The
impacts of the 2003 bushfires on the tourist potential of the New South Wales Snowy
Mountains were serious, with many bushwalks and other popular tourist attractions in that
area threatened or destroyed.
“Very High” to “Extreme” fire hazard days could increase by up to 75% by 2050 (DCC, 2008)
and this would affect species diversity in the area. The DCC reports that the species diversity of
alpine flora and fauna in the Australian Alps is also highly vulnerable to climate change
impacts.
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By 2020, a 10-40% reduction in snow cover is projected by the DCC. Reduced snow cover in the
Australian Alps area could have ramifications for the $550 million per annum ski industry due
to a reduced duration ski season. Diminished snow cover and a shortened ski season could
cost the industry $225 million. In order to protect against such impacts, companies such as
Snowy Hydro have been developing sophisticated cloud seeding trials. The aim is to maintain
annual runoff from the Alps, with obvious side benefits for the snow tourism industry in terms
of snow cover.

2.2.3.2

Victoria
Victoria has the highest population density of all regions, with the smallest mainland State
area. The impacts of unmitigated climate change across Victoria are likely to be varied due to
the diversity of different types of areas.
Temperatures are expected to increase in Victoria. More hot days, less cold nights and
consequent increased evaporation rates could cause an increase in bush fires, less snowfall in
alpine areas and more frequent/severe droughts. The DCC projects an increase in droughts by
up to 40% by 2070 in south-east Australia. It also projects a decline in Victoria's annual average
rainfall by up to 25%.
An increased frequency and severity of extreme weather events such as flooding could put
Victorian infrastructure such as power, water, transport, communications, buildings and
settlements at greater risk. With increased bushfire risk, it is projected that the number of fire
danger days could increase 12-38% by 2020 and 20-135% by 2050.
According to the DCC, comparing production under climate change relative to 'what would
otherwise be', and assuming no mitigation or adaptation, Victoria’s wheat production would
be 9.6% lower by 2030 and 13.4% lower by 2050. Sheep industry production would be
expected to decline by 7.1% by 2030 and dairy production by 4.6%. The DCC also projects a
19% decline in regional agricultural profits from the lower Murray irrigation sector.
Human health ramifications for Victoria relate to heat-related deaths as well as the potential
spread of vector-borne, water-borne and food-borne diseases to the south. An increase in the
number of days over 35 degrees Celsius is expected to increase annual heat related deaths in
the elderly in Melbourne from 289 to between 980-1318 by 2050 (DCC, 2008).
In terms of coastal regions, more than 80,000 coastal buildings and infrastructure are at risk
from projected sea level rises, floods and erosion due to climate change, according to the DCC.
Enhancement of water supply infrastructure could lead to a doubling of the price of water and
a cost of $4.9 billion for Melbourne (DCC, 2008). A decrease in rainfall and runoff would be a
threat for urban water supplies by increasing demand. This would be due to population growth
and climate related reductions in water supply. It is projected that urban water supply could
be reduced by 7 to 35%. Increased prevalence of drought would have the ability to disrupt
Victoria’s electricity generation capacity and reliability of electricity supplies.
Tourism impacts for Victoria relate primarily to its alpine regions which will be impacted by the
shorter, drier winters resulting from unmitigated climate change. Reduced snow cover,
increased pests and increased bushfire risk are all factors that will have ramifications for the
tourism industry. It is projected by the DCC that snow cover will decrease by 10-40% by 2020
which will significantly affect alpine tourism. Biodiversity in alpine regions is likely to be
impacted due to the existence of species such as the Mountain Pygmy Possum which are
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adapted to high elevation and cold environments. DCC projects that a 1-2 degrees Celsius rise
in sea temperature would cause a local extinction of up to 14% of marine macro invertebrate
species in Victoria.

2.2.3.3

Queensland
Due to its strong tourism and agricultural industries, and coastal developments, Queensland is
vulnerable to many adverse impacts of unmitigated climate change. Queensland houses
World Heritage areas such as the Great Barrier Reef and Wet Tropics Rainforest.
Queensland’s coastal regions are vulnerable to sea level rises and floods from unmitigated
climate change, due to the existence of highly developed and populated coastal areas such as
the Gold Coast. In terms of coastal impacts, DCC (2008) reports that Queensland is at the
greatest risk of all Australian States and Territories, and has 250,000 vulnerable coastal
buildings. It is projected that a doubling of atmospheric CO2 concentrations could potentially
increase the flood level of a 1-in-100 year flood in Cairns by 0.4m (DCC, 2008).
Unmitigated climate change is likely to have human health impacts in Queensland. According
to DCC an increase in the number of days above 35 degrees Celsius from the current 1 per year
to 21 per year by 2070 could occur, and this could spur an increase in heat related deaths. It is
projected that annual heat related deaths in the elderly could rise by ten times in Brisbane
(DCC, 2008). Dengue fever, which is currently a problem for the far north region, could be
spread as far south as Brisbane, due to unmitigated climate change.
Droughts in Queensland are expected to become more frequent, and this will have impacts on
water supply and the electricity sector. The number of droughts in eastern Australia is
projected to increase by up to 40% by 2070. As with other regions, increased droughts could
affect electricity generation capacity and affect the reliability of electricity supplies.
The south-east Queensland region is vulnerable to water supply impacts due to effects from
droughts. In particular, the fast annual population increase and consequent growing water
demand could present a number of problems.
Queensland’s agricultural industry will be exposed to rising temperatures and extreme
weather events from unmitigated climate change. In particular, more intense tropical cyclones
in Queensland are likely, and these will have ramifications of property damage and agriculture
losses (DCC, 2008).
Queensland’s tourism industry is likely to be vulnerable due to projected adverse effects on
sites such as the Great Barrier Reef and the Wet Tropics World Heritage area. It is reported
that coral bleaching is already occurring in the Great Barrier Reef and future temperature
increases are likely to exacerbate such damage. It is reported by the DCC that a three degrees
Celsius rise in temperature is projected to result in up to 97% of the Great Barrier Reef being
bleached per year. A larger temperature increase could cause a serious increase in the
mortality of coral species (DCC, 2008). Furthermore, a one degree Celsius rise in temperature
could decrease the Wet Tropics upland rainforests by half. Up to 66% of all vertebrates found
only in the Wet Tropics could be lost in 50 to 100 years.

2.2.3.4

South Australia
Being the nation’s driest State, South Australia faces significant challenges from the impacts of
climate change.
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South Australia’s agricultural production is a vulnerable sector. In fact, the DCC reports a
marked drying throughout many of South Australia’s agricultural districts over the past fifty
years. According to the DCC, comparing production under climate change relative to 'what
would otherwise have been', and assuming no mitigation wheat output from farming
compared to a mitigation option could decrease by 12.3% by 2050, sheep farming output by
11.7%, and dairy output by 11.3%. South Australia’s winegrowing regions could be affected
due to reduced rainfall and water availability.
In terms of the impacts on coastal zones, it is reported that 60,000 buildings along the State’s
coast are at risk (DCC, 2008). An already subsiding coastline across the Lefevre Peninsula and
Barker Inlet is likely to exacerbate the impacts of rising sea levels.
Heat related deaths are projected to result from an increase in the average number of very hot
days in Adelaide to 21-26 by 2030. Annual elderly heat related deaths could increase from 200
to 482-664 by 2050 (DCC, 2008). In March 2008, Adelaide experienced 15 consecutive days of
above 35 degrees Celsius temperatures and 13 days of 37.8 degrees or above, setting a new
record for any Australian capital city. It is apparent that future heat related human health
impacts could be particularly severe for South Australia.
Increases in extreme weather events such as droughts will have ramifications for South
Australia’s infrastructure, in terms of electricity generation capacity and electricity supply
reliability. There will also be increased energy demand, particularly peak demand, due to
increased temperatures.
Water supply is a crucial issue for South Australia, in terms of the effects of unmitigated
climate change, particularly due to its location at the end of the Murray Darling system. DCC
suggests that the current water supply crisis in the Murray-Darling will worsen with
unmitigated climate change. Adelaide relies on the Basin in terms of its agricultural industries,
its domestic water supply and 90% of the water for manufacturing. As such, the ramifications
of impacts on the Murray-Darling could be particularly severe for South Australia.

2.2.3.5

Western Australia
Western Australia is the largest Australian State with the majority of its population living along
coastal zones that are particularly vulnerable to climate change.
In terms of weather events, DCC projects that, with current climate trends, droughts in southwestern Western Australia could increase by 80% by 2070.
Coastal zones with coastal housing and infrastructure will be at risk from unmitigated climate
change, with more than 94,000 buildings reported to be at risk from projected rises in sea
levels, erosion and flooding (DCC 2008).
According to DCC, impacts of unmitigated climate change on Western Australia’s water supply
are already apparent. A decline in mean rainfall in south-west Western Australia from the late
1960s has lead to a 40-50% decline in dam inflows. Inflows from catchments providing Perth’s
water supply have decreased considerably over the past two decades (DCC, 2008).
In terms of agricultural and fishery industries, Western Australia’s $300 million per annum
western rock lobster fishery contributes 20% of the total value of Australian fisheries. Warming
ocean temperatures and changes in ocean currents as a result of unmitigated climate change
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are likely to affect this fishery. Western Australian regional centres dependent on agriculture
are likely to be adversely impacted due to falling yields from increased temperatures and
livestock heat stress. The DCC projects that, comparing production to ‘what would have
otherwise been’ and assuming no mitigation, wheat output from farming could decrease by
13.4% by 2050, sheep farming output by 13.2%, and beef cattle farming by 5.7%.
A DCC projected increase in the annual average number of days above 35 degrees Celsius from
28 days to 36-67 days by 2070 would have human health impacts. DCC projects that the
number of annual heat related deaths in Perth could rise from 294 to 1,254-1,548 by 2050. As
well as this, increased temperatures and rainfall variation could spur the intensity of food and
water-borne disease.
Increases in extreme weather events such as droughts will have ramifications for Western
Australia’s infrastructure, in terms of electricity generation capacity and electricity supply
reliability. There will also be increased energy demand due to increased temperatures.
Damage to coastal infrastructure such as ports, harbours, airports and sewer infrastructure
could be potentially significant due to increased storm events from climate change.

2.2.3.6

Tasmania
The impacts of unmitigated climate change on Tasmania are likely to be varied across the
State.
The DCC reports that most areas in Tasmania area are likely to experience moderately
increased temperatures with associated evaporation. Rainfall impacts will be varied across
regions; with the projection that no-mitigation will lead to an increase in rainfall of 7-11% in
the west and central areas and a decrease of 8% in the north-east by the year 2040, relative to
today (DCC, 2008). The average number of cold days (below zero degrees Celsius) in
Launceston is projected to decrease from 35 to 16-30 days per annum.
Tasmania’s coastal zones will be vulnerable to inundation and erosion from sea level rises and
storm surges that could result from climate change. It is reported by the DCC that over 20% of
Tasmania’s coastline will be vulnerable to these events, and that 17,000 coastal buildings could
be affected within the next 50-100 years.
Tasmania’s agricultural industries will be at risk from climate change; however some
industries, such as wine-growing could benefit from increased temperatures and potentially
rainfall. Comparing production to what would have otherwise been, and assuming no
mitigation dairy output is projected to decrease by 12.5% by 2050 (DCC). Aquaculture in
Tasmania could be affected by unmitigated climate change due to increased sea surface
temperatures presenting challenges for the production of cool-water species such as Atlantic
salmon.
Impacts on Tasmania’s tourism industry will relate to impacts on the natural environment and
to Tasmania’s wine industry. Tasmania’s biodiversity is likely to be affected by unmitigated
climate change, particularly alpine environments and coastal systems. The densely forested
Southwest region and alpine environments are included in the Tasmanian Wilderness World
Heritage Area. Increased temperatures will diminish alpine regions and also affect habitat
availability for species. Snow cover is projected to decrease by 10-40% by 2030 and this could
cause significant population declines and ecosystem losses in alpine communities (DCC).
Marine biodiversity in Tasmania is also likely to be affected, with warming sea surface
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temperatures having effects on the distribution of species with flow-on ecosystem effects. It is
reported that waters off the east coast of Tasmania recorded an increase in temperature of
more than one degree Celsius since the 1940s and that there have been noticeable changes in
the distribution of thirty six marine fish species (DCC, 2008).

2.2.3.7

Northern Territory
The Northern Territory is the least populous of the State and Territories but faces threats from
climate change particularly in terms of its remote and indigenous settlements. The Territory is
divided into two distinct climate zones, thus the effects of climate change will vary across
zones. The Top End zone, which includes Darwin, has a tropical, high humidity climate with wet
and dry seasons. The central, desert centre region includes Alice Springs and Uluru National
Park and has a semi-arid environment with little rain during the hottest months. It is stated
that the Territory is already experiencing the effects of increased average temperatures.
Although little change in annual rainfall is expected in the Northern Territory, the Top End
region is likely to become hotter and wetter with unmitigated climate change while the Centre
is likely to become hotter and drier. This will lead to an increase in intensity of weather events
such as cyclones. The Centre could experience more frequent and severe droughts and
increased bushfire risk.
Temperature projections indicate that climate change could cause an increase in the annual
number of days in Darwin over 35 degrees Celsius from 11 to 49-308 by 2070. This could have
ramifications for biodiversity, critical habitats, tourism and food (DCC, 2008).
The Australian Bureau of Agricultural and Resource Economics (ABARE) has predicted that
climate change will impact Australia in terms of declining agricultural productivity and output,
as well as having global impacts on other countries and their production. Taken together, the
relative declines mean that Australia, as a whole, will be one of the most adversely affected
regions in terms of its agriculture production and exports.2 This conclusion may not necessarily
translate directly to the Northern Territory situation, as the effects of climate change will vary
across Australia, and further research will be required to determine the impacts of climate
change on the NT’s agriculture sector.
A preliminary assessment undertaken by ABARE on the vulnerabilities of different production
regions to climate change scenarios has indicated that broader scale (northern) production
systems will be less likely to be affected than annual cropping (southern) systems as a result of
climate change.3
The Northern Territory’s tourism industry is likely to be impacted due to the number of
popular tourist destinations in the area such as the Kakadu National Park. Climate change
impacts would be on the tourism industry as well as on the communities that rely on it. An
increase in average temperatures of 2 to 3 degrees Celsius could lead to a loss of 80% of the
freshwater wetlands in Kakadu (DCC, 2008).
2

Gunaskera, D. et al. Australian Bureau of Agricultural and Resource Economics (ABARE) (2007). Australian
Commodities. Volume 14. No. 4. December quarter 2007. pp. 657-676. Climate Change Impacts on Australian
Agriculture. Available from: http://www.abareconomics.com/publications_html/ac/ac_07/a1_dec.pdf

3

ABARE (in press). Preliminary National Assessment of the Vulnerability of Australian Agricultural Industries and
Regions to Climate Change. ABARE Report for the Climate Change in Agriculture and Natural Resource
Management Subcommittee. Heyhoe, E. et al. October 2008.
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The DCC States that a sea level rise of 1 metre by 2100 due to unmitigated climate change
could place coastal houses and infrastructure under threat. In the Northern Territory, it is
estimated that around 900 coastal buildings and harbour and port facilities are at risk from
such rises.
DCC projects that the number of days above 35 degrees Celsius will rise in the Northern
Territory leading to impacts on human health. Increased temperatures and rainfall variation
are likely to increase the intensity of food and water borne diseases. As well as this, it is
projected that annual heat related deaths in the elderly could rise from 2 to 37-126 by the year
2050.

2.2.3.8

ACT
With unmitigated climate change, the ACT could be subject to rising temperatures and an
increased frequency of weather events such as intense rainfall, droughts and bushfires. DCC
projects that by 2070, the annual number of days over 35 degrees Celsius in the ACT could rise
from the current 5 days to 8-25 days. The increased risk of bushfires due to increased
temperatures is reflected through a projected 50% increase of “very high” or “extreme” fire
danger days by 2050.
In terms of impacts on water supply, the ACT will be particularly vulnerable to reduced rainfall
and runoff, increased evaporation and increased drought incidence from unmitigated climate
change. The ACT currently faces water stress, with inflows to catchment areas decreasing 63%
from 2001 to 2008 (DCC, 2008). It is projected by the DCC that, by 2030, a 5% increase in water
demand will eventuate as a result of higher temperatures, but this will coincide with a 20%
decrease in runoff to dams in the ACT. Water storage capacity would need to be increased;
however this would lead to increases in the price of water for domestic and industrial usage.
The ACT’s agricultural industry and productivity is likely to be affected with changes in
temperature and water availability. In particular, the Canberra wines region may be affected.
In terms of human health impacts, with an increase in very hot days, the number of illnesses
and heat related deaths in the ACT could more than double. The current annual heat related
deaths in the elderly in the ACT is 14. It is projected that this could increase to 62-92 by 2050
as a result of unmitigated climate change (DCC, 2008). An increase in the incidence of vectorborne, water-borne and food-borne diseases due to increased temperatures could put
increased pressure on medical and hospital services in the ACT.

2.3 Economic costs of inaction
Garnaut and other analysts, using integrated (climate and economic) modelling frameworks,
have undertaken to estimate the economic costs of inaction.
According to Garnaut, the Australian economy will continue to grow with unmitigated climate
change, but at a lower annual rate than in a world in which atmospheric CO2 levels are
constrained at 550pm (equivalent to the CPRS-5 policy adopted in Australia and other
countries), with reduced adverse effects of climate change. The implication of the modelling is
therefore that the costs of inaction will outweigh those of action (Table 2.3), although this
effect is realised only after 2050. According to the Stern Review:
Only a small portion of the cost of climate change between now and 2050 can be
realistically avoided, because of inertia in the climate system.
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This analysis is contingent on global action to constrain atmospheric CO2 levels rather than
unilateral action by Australia – to achieve such action will significantly reduce the economic
impacts of a CPRS on Australia. If Australia undertook a CPRS without similar action overseas,
the economic costs of the CPRS would outweigh the costs of inaction.
Table 2.3: Estimated economic costs of climate change inaction versus global policy response Australia

Source: Garnaut Review

The Stern Review, by focusing on longer term horizons (out to 2200) provides a more
compelling case for action on climate change, with substantial reductions in GDP per capita as
a result of climate change modelled (Chart 2.1). The Stern Review took a risk management
approach to the modelling of climate change impacts, with a broad range of potential
outcomes modelled. It is clear from the Stern modelling that the economic impacts of climate
change become increasingly serious after 2050.
Chart 2.1: Estimated economic costs of climate change inaction versus global policy response –
Global

Source: Stern Review
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2.4 Concluding comments
The impacts of climate change are subject to uncertainty and this creates significant risk.
According to the Garnaut Review, there is potential for severe environmental impacts that will
translate into economic impacts for affected regions and sectors. Increased CO2 concentrations
in the atmosphere have been linked with changed weather patterns such as increased or
decreased rainfall and increased variability in weather conditions. In the case of Australia,
reduced rainfall and increased temperatures are projected for much of the continent, with
increased storm frequency and intensity on the coastlines. The flow on effects of such changes
relate to:

■

Increased uncertainty and potential reduced output for industries such as agriculture
that rely on the natural resource base;

■

Environmental degradation in inland river systems as a result of reduced inflows and
increased evaporation;



■

Water supply sources will likely need to be augmented, requiring additional
infrastructure
Environment-based tourism industries stand to be impacted



According to research undertaken in 2008 tropical north Queensland, south-west
Western Australia and the Top End in the Northern Territory are the most
vulnerable.
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3

Economic impacts of the CPRS

This Chapter provides an overview of the economic impacts of the CPRS at a National and
State and Territory level. The analysis concentrates on areas where potential challenges are
likely to be faced through the structural adjustment process that will inevitably arise, given the
effort required to de-carbonise the economy.
Ideally, detailed results from the Commonwealth Treasury modelling would be used as the
basis for this analysis. Unfortunately, detailed modelling results were not made available. As a
result, Access Economics has replicated the Commonwealth Treasury modelling, to the extent
possible, using AE-RGEM. AE-RGEM is an in-house general equilibrium model. It is a recursive
dynamic, multi-region, multi-commodity general equilibrium modelling framework. The model
can be characterised as having a global economic structure similar to that of GTEM, and the
State and Territory detail similar to that of the Monash-MMRF model.
Of course, it has not been possible to replicate entirely the Commonwealth Treasury
modelling. Apart from differences in underlying data, model structure and mode of model
operation, a key issue has been the lack of detail in the reporting by the Commonwealth
Treasury at the State and Territory level. There are very few results that are reported across
scenarios for State and Territories (the main exception being GSP). Other results such as
industry output, exports, investment and the like are not reported in a systematic and
transparent manner.
Throughout the Chapter we compare, where possible, these results with those produced by
the Commonwealth Treasury and comment on potential differences.

3.1 Overview of the Commonwealth Treasury modelling
The Government has committed to reduce Australia’s emissions by between 5% and 15%
below 2000 levels by the end of 2020, depending on global action. Economic modelling
undertaken by the Commonwealth Treasury was released on the 30th of October, 2008.
Four policy scenarios were modelled by The Commonwealth Treasury. They each assumed
strong coordinated global action to reduce greenhouse gas emissions and stabilise
atmospheric concentrations at 450-550 parts per million (ppm) CO2-e. Two scenarios –
Garnaut -10 and Garnaut -25 – assume a fully functional international emissions trading
scheme, covering all emission sources and all economies, from 2013. Australia’s emission
reduction targets in these scenarios are:

■

10% below 2000 levels by 2020 and 80% below by 2050, consistent with stabilisation at
around 550 ppm CO2-e in 2100 (Garnaut -10); and

■

25% below 2000 levels by 2020 and 90% below by 2050, consistent with stabilisation at
around 450 ppm CO2-e shortly after 2100, after an initial overshoot during which
concentrations exceed 450 ppm CO2-e (Garnaut -25).

The other two scenarios – CPRS -5 and CPRS -15 – model more closely the design features of
the ETS Green Paper. The CPRS scenarios begin in 2010 and centre on two trajectories:
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■

5% below 2000 levels by 2020 and 60% below by 2050, with stabilisation at 550 ppm
CO2-e around 2100 (CPRS -5); and

■

15% below 2000 levels by 2020 and 60% below by 2050, with stabilisation at 510 ppm
CO2-e around 2100 (CPRS -15).

The CPRS scenarios assume a ‘multi-stage’ approach to international emissions trading with
developed countries acting first and developing countries joining over time.
Table 3.1: Projected economic impacts under the four emission scenarios

Source: Commonwealth Treasury

All scenarios point to Australia achieving substantial emission reductions with relatively small
reductions in economic growth. Australia’s steady and smooth transformation to a lowemissions economy is such that:
Large reductions in emissions do not require reductions in economic activity
because the economy restructures in response to the emission price. Demand
shifts from emission-intensive products such as coal, aluminium, beef and road
transport towards lower-emission products such as renewable energy, wood
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products, chicken and rail transport. The emission intensity of production falls, so
that, for example, the metals processing sector produces more iron and steel per
unit of emissions. Production methods switch to less emission-intensive
technologies and processes, such as electricity generation moving from
conventional fossil fuel technologies to renewable sources and carbon capture and
storage (Commonwealth Treasury 2008b, Summary report, p. 17).
More stringent global stabilisation targets result in higher permit prices and somewhat higher
aggregate economic costs. Stabilisation at 550ppm (CPRS -5) requires an initial emission price
of A$23/tCO2-e in 2010 in nominal terms (A$20 in 2005 dollars). The starting price is 40%
higher (A$28 in 2005 dollars) to achieve 510ppm (CPRS -15). Chart 3.1 shows the domestic
carbon prices trajectories on which the Commonwealth Treasury modelling results are based.
Chart 3.1: Australian emission price

Source: Commonwealth Treasury

Australia’s emission price equals the global price (adjusted for exchange rate changes). The
global price is assumed to be set efficiently. The Commonwealth Treasury has used a ‘Hotelling
rule’ to construct a global emissions pathway for each scenario for the global models (GTEM
and G-Cubed). Under this approach, emission prices (in global currency terms) rise
exponentially at a real rate of 4% per year (the assumed real interest rate) on different
emission price paths consistent with the stabilisation goal. It is not clear from the description
provided in the Commonwealth Treasury documentation whether the permit price paths have
been imposed exogenously on the global models or not and if so what other changes have
been made in the models to compensate.
All sectors reduce emissions relative to the reference scenario in all policy scenarios. The
electricity generation sector provides the largest share of emission reductions, though
electricity sector emissions do not fall significantly, relative to current levels, until the mid2030s, when expanded technology options become available. Until that point Australia relies
heavily on low cost global permits to meet its emission reduction targets. The Commonwealth
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Treasury concludes that, while it is not crucial for Australia’s overall mitigation costs, global
adoption of CCS will ‘affect significantly’ the long-term viability of Australia’s coal industry.
The Commonwealth Treasury modelling also reports a long-term decline in Australia’s terms of
trade due principally to lower global demand for Australia’s fossil-fuel resources. This in turn
results in lower national income and a decline in Australia’s exchange rate in the
Commonwealth Treasury analysis.

3.2 Scenarios considered
Two main climate change scenarios have been modelled for this report. The scenarios are
based on Commonwealth Treasury modelling of the proposed Carbon Pollution Reduction
Scheme with an emissions target of 5% below 2000 emissions by the year 2020 (CPRS-5).
The first scenario modelled assumes the CPRS-5 emissions targets are met through a
combination of cutting domestic emissions and purchasing international carbon permits,
otherwise known as the ‘baseline’ scenario.
The second scenario did not allow for international trade in carbon permits so that all
emissions reductions in Australian are achieved through changes in domestic emissions, mainly
through reduced energy consumption.
In some places, Access Economics’ analysis has been supplemented by reference to the
Commonwealth Treasury’s own modelling of the CPRS.

3.2.1

CPRS-5 baseline scenario

The first scenario was developed to closely represent the Commonwealth Treasury modelling
of the CPRS-5 over the period to 2030. The main objective of this modelling was to ensure that
the key macro results from AE-RGEM are essentially the same as the Commonwealth Treasury
modelling. This is critical for the fiscal modelling outlined in Report 1. To achieve this, the
following Commonwealth Treasury results were fed into AE-RGEM over the projection period:
1.
2.
3.

international carbon prices,
expected impacts on GSP, and
likely changes in electricity prices.

To allow the model to solve while inputting these usually model determined outcomes, a
number of energy efficiency variables in the model had to be made endogenous. The modeldetermined outcomes for these energy efficiency terms are similar in magnitude to energy
efficiency assumptions used in the Commonwealth Treasury modelling. The differences in the
energy efficiency outcomes are the result of differences in the models used by Commonwealth
Treasury and AE-RGEM.
Chart 3.2 shows the carbon price path, and shows the GSP impacts, for this scenario as well as
the no international trade scenario, which is discussed in the next section.
The final step in the modelling of the CPRS-5 ‘with international trade’ scenario was to
implement an assistance package for emissions intensive trade exposed industries (EITEs). The
assistance for EITEs was set up to cover the same set of industries as in the Commonwealth
Treasury modelling, which was in the industry assistance scheme outlined in the Government’s
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White Paper. It was assumed that other nations that are implementing similar targets also
employ the same assistance program. The EITE scheme was then phased out over the period
2021 to 2030.
Chart 3.2: Carbon prices under scenarios 1 – 2

3.3 The treatment of EITEs
A major ETS design issue for many industries is the definition and treatment of emissionintensive, trade-exposed industries. A summary of the key features of the EITE assistance
regime is provided in Table 3.2.
Based on current data and the proposed design, the Government now estimates that there
could be as many as 40 activities in the economy eligible for EITE assistance. However, only a
limited set of activities in Australia’s minerals industry would be eligible for EITE transitional
assistance under the proposed ETS.
Among the sectors identified as likely to be eligible for EITE assistance are: aluminium (90%
initial assistance); and alumina refining, some non-metallic mineral product manufacturing and
some non-ferrous metals smelting (60% initial assistance). Neither coal nor iron ore, Australia’s
two largest mineral export industries, are viewed as eligible for any free permit allocation,
especially given strong revenue growth in recent years.
The Government’s white paper has sought to address some of the concerns of EITE industries.
Refinements to the green paper design include:

■
■

an extension of EITE assistance to activities at a lower level of emissions intensity;
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■

a modified (slower) rate of reduction in rates of EITE assistance based on a carbon
productivity contribution of 1.3% per annum; and

■

a higher quantum of EITE assistance (around 30% of permits – including agriculture) with
an expectation that this could rise to around 45% in 2020.

Among the key beneficiaries of the white paper modifications to the EITE regime are oil
refining and LNG production, both likely to be eligible for assistance at a 60% rate.
Table 3.2: Key features of EITE assistance regime

Source: Department of Climate Change
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3.4 Commonwealth Treasury results
While climate change inaction is likely to confer economic costs on State and Territory
economies, policies to restrict greenhouse gas emissions are also likely to impose economic
costs. The key policy mechanism under the Commonwealth’s proposed CPRS is the
implementation of an emissions trading scheme (ETS). The ETS being considered is a cap-andtrade scheme. In simple terms, this implies the government setting an emissions target. This
target involves an amount of permits, or ‘right to emit’, being issued. These permits can be
traded in the market, and a price of carbon for the trade in permits is determined.
Economic costs associated with an ETS are driven by the carbon price. This is because,
generally, the price of carbon increases industrial production costs and consumer prices which
forces producers and consumers to move away from carbon intensive fossil fuel use, (mainly)
into currently more expensive alternatives. These effects tend to dampen economic activity,
resulting in a decline in the real returns to labour and capital and lower GSP.

3.4.1

State and Territory level results

At the State and Territory level, the economic impacts of climate change policy will depend on
a range of factors. From a regional perspective, it is the reliance on fossil fuel use to underpin
economic activity that determines the magnitude of the shift required, and typically the costs
associated with an ETS. It would be expected that, given a global trading scheme, regions that
would experience greater economic impacts from an ETS would have:

■
■

higher economic, population and, hence, emissions growth;

■

industries that are relatively emission intensive and trade oriented (either exporting or
import competing); and

■

limited substitution possibilities to move out of emission intensive production.

higher emission intensity of production, or a greater reliance on fossil fuels in their
production and consumption profiles;

Of course, in an ETS the economic impacts can be mitigated through the initial permit
allocation. Indeed, the treatment of emission intensive trade expose sectors is a major focus
of the design of an ETS in Australia.
The results reported by the Commonwealth Treasury for the CPRS-5 scenario are reproduced
in Chart 3.3 below. The results show that faster growing states, Queensland and Western
Australia, face the greatest impacts from emission pricing over the long term, with Queensland
being the most adversely affected State over the entire simulation period.
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Chart 3.3: Projected impacts on GSP under the CPRS-5 scenario
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Source: Reproduction of Figure 6.17 from the Commonwealth Treasury modelling report

The Commonwealth Treasury analysis explains that the impact of emission pricing on GSP is
heavily influenced by differences in industry composition and the degree of export orientation
across states. The following points are made with respect to individual States:

■

The industrial composition of New South Wales is similar to Australia as a whole, so its
proportionate loss in GSP is similar to the aggregate GDP impacts.

■

Queensland is projected to experience the largest percentage decline in GSP by 2050 of
around 6-8% relative to the reference scenario. Queensland has a heavy reliance on
coal-fired electricity and has the highest national share of coal mining production, which
is primarily for export. Queensland also accounts for a significant amount of Australia’s
aluminium production.

■

Victoria is relatively reliant on emission-intensive industries — coal-fired generation,
aluminium and gas. Adverse impacts on these industries are, at least partially, offset by
improvements in export-oriented or import-competing manufacturing.

■

Forestry sequestration provides a significant benefit to the South Australian and
Tasmanian economies. In Tasmania, the expansion of forestry results in a decrease in
production by other agricultural industries as a result of increased competition for
scarce productive land. These states also benefit from growth in low-emission
technologies, such as renewable electricity.

■

In the CPRS scenarios, as the most export orientated state, Western Australia initially is
relatively unaffected by emission pricing, as it continues to experience strong demand
from developing economies outside the international permit trading scheme, most
notably China. The decline in Western Australian GSP reflects the heavy influence of gas
production, which eventually declines relative to the reference scenario, due to reduced
domestic and foreign demand.
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3.4.2

Sectoral impacts

While mitigation policies are seen as imposing relatively small aggregate costs on Australia,
there is wide variation in the impact across sectors. The key drivers of sectoral impacts are:

■
■
■
■
■

the relative emission intensity of goods and services across the economy;
the degree of trade exposure;
the emission intensity of Australian production compared with overseas producers;
potential mitigation options; and
the relative price elasticity of demand.

For EITE sectors, impacts are determined largely by the global emission price, changes in global
demand, changes in the exchange rate and the relative emission-intensity of global producers.
For other sectors, relative emission-intensity across the domestic economy, general
macroeconomic impacts and technology options are critical.
Table 3.3 sets out projected output effects at 2050 relative to the reference case at the
sectoral level under the four policy scenarios, for the purposes of comparison with modelling
results in this report. Output relative to current levels is also reported for the CPRS -5 scenario.
While there are large reductions in the output of some sectors relative to the reference
scenario, output from most sectors is projected to grow from current levels. Among EITE
industries, the modelling finds that where Australia is less emission-intensive than comparable
sectors in competitor countries Australian industries are likely to maintain or improve their
competitiveness. Examples cited in this context are coal, non-metallic minerals, livestock and
iron and steel.
Many other traded low-emission sectors are seen as benefiting from a lower exchange rate
(due to the fall in Australia’s terms of trade). These include: wood products, textiles, clothing
and footwear, chemical manufacturing, iron ore mining, dairy and grains. Australia is likely to
lose competitiveness where its production is more emission-intensive than its competitors.
Two sectors nominated in this category are aluminium and petroleum refining.
Among the key sectoral results of the Commonwealth Treasury modelling for the minerals
industry are:

■

A significant contraction in coal mining from the reference case (ranging from -26 to 42%) under all scenarios, though output rises by 66% relative to current levels by 2050
in the CPRS -5 scenario. Lower world demand is the key economic driver, with the
viability of CCS technology also a significant factor in the results.

■

A modest expansion in iron ore mining relative to the reference case (ranging from 5 to
8%) under all scenarios, with output by 2050 up 234% from current levels under CPRS -5.
Lower emission-intensity relative to international competitors and a lower exchange
rate seemingly offset slower global demand growth in driving these results.

■

A modest contraction in non-ferrous ore mining (silver, lead, zinc, copper etc.) relative
to the reference case (ranging from -3.8 to -9.4%) under all scenarios, with output by
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2050 up 93% from current levels under CPRS -5. Slower global demand appears partially
offset by the lower exchange rate in this case.

■

A large contraction of the aluminium sector relative to the reference case (ranging from
-45 to -62%) under all policy scenarios, with a projected contraction from current output
levels of 7% by 2050 under the CPRS -5 scenario. The key economic driver in the models
is a loss of competitiveness due to the higher emissions-intensity of Australian
aluminium production relative to overseas production. Despite this overall result the
modelling suggests that aluminium output (assuming permit allocation) will grow
substantially to about 2022 and then contract again after EITE permit assistance is
phased out.

■

A significant contraction in alumina relative to the reference case (ranging from -15 to 24%) under all scenarios, but with output still growing by 73% from current levels by
2050 under CPRS -5. Exchange rate depreciation is the likely key driver of output growth.

■

A significant contraction in coal-fired electricity generation from the reference case
(ranging from -56 to -72%), with output down 38% from current levels by 2050 in the
CPRS -5 scenario. A shift to low-emission technologies is the key economic driver.

The views expressed in these reports do not represent the official views of the
States and Territories or of the Council for the Australian Federation.
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Table 3.3: Projected sectoral impacts, CPRS-5 ‘baseline’ at 2050*

*Percentage impact relative to reference case
Source: Reproduction of Figure 6.17 from the Commonwealth Treasury modelling report
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3.5 Additional detail from AE-RGEM modelling
Chart 3.4 shows the impact of the CPRS-5 on the industries included in the GE model. The
results are broadly consistent with the modelling undertaken by the Commonwealth Treasury
in that:

■

Coal mining is adversely affected. The AE-RGEM model contains three coal categories
(brown, thermal and coking coal), which all experience declines in output under the
CPRS-5 scenario. The projected decline in output is greatest for brown coal, as it is the
most emission intensive.

■

A large contraction of the aluminium sector relative at 2030, due to a loss in
competitiveness. In the short-term (to 2015) the EITE permit assistance is more than
offset by a reduction in labour and capital prices, which results in a slight increase in
production (also demand for alumina and bauxite).

■

A significant contraction in electricity generation from the reference case.

The industries worst affected are the emissions-intensive trade-exposed (EITE). These
industries incur significant costs under carbon pricing due to their high emissions intensity, but
are unable to pass on a sufficient proportion of these costs through higher prices, largely
because they are usually price takers in their respective export markets. This competitive
disadvantage either leads to a constrained growth outlook in the industries in question,
relative to the reference case projection, or shutdown of existing capacity, as is the case
modelled for metals production.
One of the key differences in the modelling undertaken by Access Economics and the
Commonwealth Treasury is the results for forestry. The carbon credits associated with forestry
appear to be driving a large increase in activity in the Commonwealth Treasury modelling. AERGEM does not account for sequestration, and so forestry output is not forecast to increase to
the same extent. Of course, there are issues with the extent of the forestry output forecast by
the Commonwealth Treasury, particularly relating to the availability of water in States such as
South Australia.

The views expressed in these reports do not represent the official views of the
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Chart 3.4: Projected industry impacts, CPRS-5 baseline scenario at 2025*
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Based on the CPRS-5 Baseline scenario (Chart 3.4), the sectors most affected in 2025 are
projected to be brown coal, alumina/aluminium/other non-ferrous metals, thermal coal,
natural gas, electricity generation, natural gas, and petroleum and coal products.

3.5.1

State and Territory level results

The implementation of the CPRS will encompass significant structural changes – some sectors
in the economy will grow and some will shrink. While an emissions trading scheme will impose
some costs on the economy, especially on emissions-intensive industries, it will spark
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opportunities for growth in low-emission sectors such as renewable energies, forestry and rail
transport.
The following table briefly summarizes the sectors/subsectors that are projected to be
substantially affected by the CPRS in terms of output growth, according to AE-RGEM
modelling. From this we can develop a general idea of the costs and benefits of the CPRS in
comparison to a reference no-mitigation case, in terms of faster/slower growth areas and the
shifting of employment and investment opportunities.
Table 3.4: Overview of some key sectoral messages from the economic modelling
Accelerating Growth Areas under CPRS

Decelerating Growth Areas under CPRS

Agricultural sub-sector of Forestry

Coal – coal mining, coal-fired electricity
generation

Renewable energies – hydro, solar, wind,
geothermal,

Non-ferrous metals: Aluminium/Alumina

Rail Transport

Refineries

Technology and energy efficiency

Electricity supply

Carbon capture and storage technologies
Source: Access Economics

Some of these sectors are discussed in more detail below.

3.5.1.1

Coal mining
One of the key (intended) impacts of the CPRS is to increase the cost of relatively emissions
intensive activities, such as the combustion of fossil fuels, and thereby discourage the use of
fossil fuels in favour of lower emissions alternatives. Currently, Australia relies heavily on fossil
fuels such as coal as an input to domestic electricity generation and for export revenues.
Australia’s export coal mining industry is concentrated in New South Wales and Queensland
(Figure 3.1), with smaller operations in Victoria, South Australia and Western Australia mainly
supplying coal to domestic power generation uses. The majority of Australia’s black coal
produced from New South Wales and Queensland is exported to countries such as Japan and
Korea for power generation (thermal coal) and for use in steel making (coking coal). The total
exports by volume of thermal and coking coal are similar, with the share of total volume
skewed in favour of coking coal4.

4

http://www.australiancoal.com.au/the-australian-coal-industry_coal-exports_coal-export-details.aspx
th

(accessed 15 March 2009)
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Figure 3.1: Location of New South Wales (left) and Queensland (right) coal mining regions as at
2009

Source: Australian Coal Association

Thermal coal
As discussed below, a key feature of the CPRS modelling is that demand for electricity
decreases as a result of increased electricity prices stemming from emissions intensive
generators attempting to pass on the costs of the carbon price through the electricity market.
At the same time, this cost pass through increases the relative cost of coal fired generators
relative to gas and other lower emissions generation, thereby creating a cost disadvantage and
ultimately constraining output. These demand and supply effects combine to reduce the
output of coal fired generation in Australia and therefore demand for thermal coal. Where
overseas countries undertake carbon pricing (assumed in the modelling), the demand for
Australia’s thermal coal exports will also decrease. Australia’s thermal coal exports will be
disadvantaged by the domestic carbon price as it will apply to fugitive emissions from gassy
coal mines where these emissions breach the 25,000 tCO2e scheme threshold. In Victoria,
brown coal mined is used for domestic thermal applications.
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Chart 3.5: Thermal coal production by State, relative to reference case levels – CPRS-5 baseline
scenario

Source: Access Economics

Coking coal
Coking coal output by State is not modelled to be impacted to the same extent as thermal coal.
This is because coking coal use in Australia and export destinations is less affected by climate
change policy when compared with thermal coal combustion in power generation uses. New
South Wales and Queensland mine production is impacted to similar magnitudes.
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Chart 3.6: Coking coal production by State, relative to reference case levels – CPRS-5 baseline
scenario

Source: Access Economics modelling

3.5.1.2

Aluminium and alumina
The Australian aluminium industry incorporates mining, refining, smelting and semi-fabrication
centres. There are five major bauxite mines, seven alumina refineries and six primary
aluminium smelters. As shown in Table 3.5, Australian alumina refineries are clustered in
Western Australia, with Western Australian refineries accounting for 55% of total Australian
capacity.
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Table 3.5: Key alumina/aluminium production capacity by State, Australia

NSW
Kurri Kurri
Tomago
VIC
Point Henry
Portland
QLD
Boyne Island
Aldoga
Yarwun
Gladstone
WA
Kwinana
Pinjarra
Wagerup
Worsley
TAS
Bell Bay
NT
Gove

Unit

Category

Capacity per year

Kt
Kt

Aluminium
Aluminium

164
520

Kt
Kt

Aluminium
Aluminium

185
345

Kt
Kt
Kt
Kt

Aluminium
Aluminium
Alumina
Alumina

545
630
1,400
3,950

Kt
Kt
Kt
Kt

Alumina
Alumina
Alumina
Alumina

2,000
4,100
2,600
3,500

Kt

Aluminium

178

Kt

Alumina

2,100

Source: Access Economics

In the no-CPRS world, Australia’s production capacity is projected to grow. Table 3.6 shows the
alumina and aluminium production capacity additions.
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Table 3.6: Reference case alumina and aluminium capacity additions

Project

Additional
capacity (kt)

State

Year

Alumina
Comalco Yarwan
Gladstone
QAL Gladstone
Chalco refinery
Wagerup
Worsley
Total

Queensland
Queensland
Queensland
Western
Australia
Western
Australia

2,000
1,400
2,100

2011
2020
2011

1,800

2011

900
8,200

2011

100
420
520

2015
2011

Aluminium
New South
Wales
Queensland

Kurri Kurri
Aldoga
Total
Source: Access Economics

Table 3.7 shows key production statistics for the industry in Australia. Japan remains the
largest destination market for aluminium exports, and in 2007 was the fastest growing
destination. The price received for aluminium exports increased by 16.4% in 2007, to $3,449
per tonne.
Table 3.7: Overview of the aluminium industry in Australia

Production
Exports
Chinese
Taipei
Indonesia
Japan
Korea
Malaysia
Thailand
Other
Total
Export Price
Imports
Import Price

Unit

2006

2007

Kt

1,912

1,957

Kt

187

153

Kt
Kt
Kt
Kt
Kt
Kt
Kt
A$/t
Kt
A$/t

93
542
240
87
192
276
1,617
2,962
6
3,333

78
634
213
92
200
268
1,638
3,449
3
3,667

Growth (%)
2.4

-18.2
-16.1
17.0
-11.3
5.7
4.2
-2.9
1.3
16.4
-50.0
10.0

Source: ABARE

Broadly, the impact of carbon prices on Australian aluminium production will depend on a
number of factors:
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■
■

the carbon price resulting from an ETS;

■
■
■
■

the pass through of carbon prices from electricity producers to aluminium producers;

the emissions intensity of Australian aluminium producers, both directly, and from
emissions embodied in electricity supply and other inputs (alumina);
the ability of Australian aluminium producers to pass on cost increases;
the extent, or otherwise, of international GHG action; and
the treatment of trade-exposed, emission intensive sectors under an ETS.

An ETS will impose a cost on CO2-equivalent emissions that will increase the prices of
electricity, a key input to aluminium smelting, in each NEM region. Underlying that outcome
is the high degree of emissions costs that will be passed through to aluminium smelters and
their limited ability to pass these costs onto a market in which the Australian smelters are price
takers. For example, international prices for aluminium are set on the London Metals
Exchange (LME). As such, Australian smelters are price takers and are therefore unable to pass
on any cost increases to the international market through increased prices.
The extent to which individual smelters will be affected, and the time at which any impact is
felt, will reflect specific aspects of each smelter’s emissions intensity – for example, the source
of electricity. To maintain continual operation, smelters require base load electricity supply.
This is typically supplied by coal fired generation with the exception of the Bell Bay smelter
which is supplied by the Bell Bay hydroelectric power station as shown in Table 3.8.
Table 3.8: Aluminium smelters electricity supply
Smelter

Bell Bay
Boyne Island
Kurri Kurri
Point Henry
Portland
Tomago
Total

Capacity
(tpa)

142,000
490,000
150,000
197,000
358,000
440,000
1,777,000

Power
demand
(MW)
256
800
300
358
610
690
3,014

Power
consumpt
ion (GWh)
2,243
7,008
2,628
3,136
5,344
6,044

Power
supplied
by
Hydro
Gladstone
Grid
Loy Yang
Loy Yang
Grid

Average
emission
intensity
(tCO2e/MWh)
n/a
0.85
0.85
1.25
1.25
0.85

26,403

Source: Access Economics

The CPRS will lead a substantial curtailing of aluminium production relative to the ‘no CPRS’
case (Chart 3.7).
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Chart 3.7: Aluminium production by State, relative to reference case levels – CPRS-5 baseline
scenario

Source: Access Economics modelling

A similar outcome is projected for the alumina industry, although the magnitude of impacts is
greater for Queensland – this is largely due to the increased electricity and gas prices modelled
for Queensland relative to Western Australia, leading to higher costs of production for
Queensland refineries relative to Western Australia. A higher share of exported alumina is
modelled as a result of the CPRS, as the usual destination for alumina (domestic smelters) is
modelled to experience contractions in output and therefore reduced demand for feedstock.
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Chart 3.8: Alumina production by State, relative to reference case levels – CPRS-5 baseline
scenario

Source: Access Economics modelling

3.5.1.3

Electricity generation
Modelling of the electricity sector underpins the Commonwealth Treasury’s modelling of the
economy wide impacts of the CPRS. According to the modelling, the electricity sector is one of
the sectors that delivers major emissions abatement relative to the reference case, and along
with waste and industrial processes, makes up the key sectors providing abatement (Chart
3.9).
Chart 3.9: Sectoral emissions abatement, 2050 – relative to reference case, CPRS 5 baseline
scenario

Source: Commonwealth Treasury modelling
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As a non-traded, emissions-intensive sector, the increase in costs of electricity as a result of
the carbon price would be more easily passed on to consumers in the form of higher prices
than for export oriented industries. However, for the majority of the most emissions intensive
generators, incomplete cost pass through will be achieved due to price setting by lower
emissions (natural gas) generators at various times of the day. The cost pass through that is
achieved by CO2 emitting generators will lead to increased prices of electricity. This outcome is
the price signal that is intended to promote the increased penetration of renewables into the
electricity supply mix. The second impact of higher electricity prices is to curtail electricity
demand relative to the reference case (Chart 3.10). Note the large reduction in Western
Australian electricity generation which is consistent with the economic performance of the
state post-2025 forecast in the Commonwealth Treasury modelling.
Chart 3.10: Electricity output impacts of the CPRS-5 baseline scenario – output relative to
reference case (% difference) in 2020, 2030 and 2050

Source: Access Economics modelling

Chart 3.11 shows the emissions trajectory for the electricity generation sector (Australia wide)
under each of the abatement scenarios modelled by the Commonwealth Treasury. The
electricity emissions in most scenarios (except ‘Garnaut-25’) remain flat until 2030, and do not
fall below 2000 levels until after this time. This is because the aggressive penetration of base
load renewables and retirement of existing coal-fired generation is not modelled to occur until
after 2020. The period 2010-2020 is marked more by electricity demand response (relative to
reference case) as per Chart 3.10, movement from coal to gas in existing stock and some
uptake of wind power, the latter driven by the RET policy.

42

The views expressed in these reports do not represent the official views of the States and
Territories or of the Council for the Australian Federation.

Report 3: State and regional economic futures report

Chart 3.11: Electricity sector emissions paths, CPRS 5 baseline and modelled variations

Source: Commonwealth Treasury modelling

Sources of abatement in the electricity sector
According to the Commonwealth Treasury, emission abatement from the electricity generation
sector is modest in the first ten years but increases from thereon (Chart 3.12). The abatement
derives from three sources:

■
■

reductions in electricity demand from higher prices (immediately);

■

new entry of low emissions/renewable base load (geothermal and solar thermal),
efficient gas-fired technologies and carbon capture and sequestration (CCS) (mainly
after 2020).

switching to lower emissions technologies in the existing stock of electricity generating
plant (coal to gas during 2010-2020); and

The relative importance of each of these is shown in Chart 3.12. The emissions abatement
from reduced demand is considerable, accounting for close to half of electricity sector
emissions abatement through the projection period (and much greater during 2010-2020).
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Chart 3.12: Decomposition of electricity sector emissions abatement, 2010-2050 – CPRS-5 baseline
scenario

Source: Commonwealth Treasury modelling

According to the Commonwealth Treasury, the electricity emissions abatement is affected by
the availability of international permits. This is because, the greater the availability of permits
from overseas, the lower the assumed permit price and therefore the lower amount of
abatement from the electricity generation sector.
The electricity market modelling underpinning the Commonwealth Treasury modelling has
been called into question; specifically, the following key assumptions have since been debated.

■

High gas prices, which mean that high permit prices are required in order to encourage
fuel switching between coal and gas. Therefore, in the early years, emissions intensive
coal plant are able to pass through their emissions permit costs leading to a large
increase in electricity prices.

■

The high level of demand response to the high prices (demand falls substantially) makes
it difficult for new entrants to enter the market and out-compete coal-fired generators.

■
■

Gaming of bids allows a high degree of cost pass through by coal-fired generators.

■

CCS is assumed to be technically and commercially available by 2020.

Aggressive penetration of renewables. Beyond 2020 this is dominated by geothermal
and solar thermal. All are assumed to ‘work’ in significant quantities.

3.6 CPRS-5 no international trade scenario
With no access to international trade in carbon permits the resultant carbon price is
significantly higher compared to ‘with international trade’ scenario since domestic emissions
need to be reduced by a much larger amount. Chart 3.13 shows the difference in carbon
prices, over time, between the two scenarios.
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Chart 3.13: Carbon prices under scenarios 1 – 2

Source: Access Economics

With significantly higher carbon prices in the ‘no international trade’ scenario the impacts on
GSP are much greater. The impacts on GSP, relative to ‘with international trade’ scenario,
generally increase in line with the difference in the carbon prices between the two scenarios,
so that by 2030 the differences in the welfare results are at their largest. Table 3.9 shows the
impacts on GSP and GDP for both scenarios at 2020 and 2030. WA and NT, in particular, are
strongly affected with the change to the ‘no international trade’ scenario as the higher
domestic carbon price impacts on the competitiveness of their LNG exports.
Table 3.9: Impacts on GSP and GDP, % change, relative to the reference case
2020

2030

With Trade

No Trade

With Trade

No Trade

NSW

-1.4

-2.3

-2.2

-9.1

VIC

-1.3

-2.1

-1.8

-7.4

QLD

-1.6

-2.6

-3.1

-11.4

SA

-0.5

-0.9

-0.4

-4.4

WA

0.1

-1.0

-0.8

-5.1

TAS

-0.3

-0.7

-0.8

-3.8

NT

0.1

-0.9

-0.7

-6.0

AUS

-1.1

-2.1

-1.9

-8.2

The pattern of impacts at the industry level (Table 3.10) between the ‘with international trade’
and ‘no international trade’ scenarios is similar, in general, to the macro impacts, in that higher
carbon prices in the ‘no international trade’ scenario leads to greater declines in industry
output.
The pattern of industry impacts between the scenarios is complicated by the degree of trade
exposure and emissions intensity for each industry and the different EITE schemes assumed.
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For example, brown coal output reductions are similar amongst scenarios, being slightly worse
at 2030 in the ‘no international trade’ scenario because of the higher carbon price.
Table 3.10: Impacts on Industry Output, % change, relative to the reference case
2020

2030

With Trade

No Trade

With Trade

No Trade

Brown Coal

-79.1

-82.3

-94.1

-99.9

Thermal Coal

-37.5

-36.1

-45.3

-76.4

Coking Coal

-11.9

-12.9

-15.2

-16.1

Aluminium

-31.9

-32.8

-79.5

-84.9

Alumina

-12.5

-17.3

-54.9

-67.9

Ely.generation

-45.7

-49.9

-47.8

-57.1

The impacts on aluminium and alumina industries are influenced by the different IETEs
schemes assumed for the two scenarios. In the ‘with international trade’ scenario, EITEs
assistance is phased out after 2020 while it remains in place for the ‘no international trade’
scenario. Therefore, at 2020 the industry impacts are driven by differences in the carbon price.
However, at 2030 the impacts are also driven by the different IETEs treatment. So, for alumina,
at 2030, the impacts between ‘with international trade’ and ‘no international trade’ are
smaller than at 2020. While for aluminium, the still operational EITEs scheme at 2030 means
its output falls less, compared to the reference case, in the ‘no international trade’ scenario.
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4

Opportunities arising from the CPRS

This section is an assessment of the opportunities that may arise from the CPRS policy at the
aggregate, or national, level as well as at the State and Territory level. In addition to creating
costs for the economy, the CPRS will stimulate activity across many sectors in the economy.
The extent to which economic activity is stimulated will vary according to factors unique to
each industry sector and each State and Territory.
A key concept when considering the economics of climate change response policy, and the
associated opportunities arising from an emissions trading scheme, is the marginal abatement
cost curve (Figure 4.1). This (stylised) curve shows the cost (say in dollars per tonne) of
reducing GHG emissions for a particular economy. At low levels of abatement, emission
abatement may actually provide benefits (so-called ‘no regrets’ policies). However, as the
abatement task increases, the cost of abatement rises at a faster rate.
Emission abatement is brought about through a variety of mechanisms: fuel switching,
substituting away from energy towards other factors of production such as labour and capital,
changing consumer behaviour, structural change in the economy and, ultimately, reducing
economic output. The marginal abatement cost curve can be thought of as a schedule of
abatement options (or opportunities) organised by cost. The advantage of using market
mechanisms, such as an emissions trading scheme, is that in response to the price signals, the
market determines the scheduling of the emission abatement options based on their cost
effectiveness, in other words, a movement along the curve in an upwards direction.
Figure 4.1: The marginal abatement cost curve
Cost of
abatement

A

P0

B
Q0

Emission
abatement
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There are numerous potential opportunities to reduce emissions using existing technology.
However, in designing an emissions trading scheme, several key issues affect the range of
opportunities available, such as:

■

The coverage of greenhouse gases, sources and sinks allows the economy to ‘cast a wide
net’ when considering opportunities.

■
■
■
■

Recognition of a range of offsets both domestically and internationally.
The capacity over time to link to overseas schemes.
Incentives to undertake early action, and receive credit for these.
Revenue to support low emission technologies and energy efficiency initiatives.

The opportunities themselves arise because pricing carbon stimulates the market to, amongst
other things:

■
■
■

Reduce emissions to save paying the cost of carbon (having to purchase permits).

■

Research and develop new, lower emission intensive technologies.

Alter future investment decisions in favour of lower emission technologies.
Restructure production away from high emission/energy intensive production toward
lower emission/energy intensive activities.

Various analysts have attempted to quantify opportunities for abatement and to aggregate
them across the economy (Figure 4.2).
Figure 4.2: Abatement cost curve for Australia, at 2030

Source: McKinsey and Company (2008)
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4.2 Broad modelling results
There are three main mechanisms in the modelling that result in emissions abatement:

■

Fuel switching – industries may elect to use different fuel sources (including a shift into
renewables) as part of their production processes in order to reduce their reliance on
carbon producing activities.

■

Structural change – moving towards more efficient production methods will reduce the
level of inputs (including carbon emitting inputs) required to produce a given amount of
output with new service and manufacturing industries emerging.

■

A general decline in activity – as the costs of the CPRS feed into production the supply
curve will shift and lower quantities of goods will be produced thus lowering overall
economic activity.

The third mechanism in this list can be interpreted as representing the least amount of
opportunities. A reduction in the overall level of output is essentially brought about by a
decline in investment and employment which, apart from those providing employment
services, represent few tangible opportunities for the economy.
The modelling suggests that there may be considerable opportunities arising from an ETS. The
reason to draw this conclusion is that in each of the simulation results presented in the
previous chapter, considerable emission abatement is brought about without commensurate
reductions in economic activity. This implies that the main mechanisms for emission
abatement are fuel switching and structural change (not to mention Queensland’s heavy
reliance on purchasing emission permits), rather than declining economic activity. While the
adjustments impose economic costs, at some level they represent opportunities for firms and
households to benefit from an ETS.
The extent to which opportunities from the CPRS emerge will vary on a sector by sector basis.
Some sectors, as described in the previous section, are heavily exposed to the impacts of the
carbon price.
This Chapter commences with an overview of opportunities at the sectoral level, followed by
opportunities at the regional level.

4.3 Sectoral overview
4.3.1

Agriculture

Impacts of the CPRS are likely to be varied across agricultural subsectors according to the level
of abatement and the resulting carbon price. In the Commonwealth Treasury modelling, under
the CPRS-5 and CPRS-15 scenarios, coverage of agriculture in the CPRS would be deferred until
2015. According to the CPRS White Paper, the government will commence a work program this
year to determine by 2013 whether agriculture emissions are to be covered by the scheme in
2015.
Under CPRS-5, the category of sheep and cattle is likely to have slower growth out to 2050
than the reference scenario, with an output change of -6% relative to reference case levels by
2050. This figure would be -10.2% under CPRS-15. However, the grains, dairy cattle and
agricultural services and fisheries sectors are all set to experience faster growth than the
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reference scenario, ranging from 1.5% higher output for grains to 3.9% for dairy cattle. Dairy
cattle is projected to have a higher employment share of 0.3% under the CPRS scenarios,
compared to 0.2% under the reference case. Sugar cane, due to its significant fertiliser
emissions (upstream production and at field application), is a sector expected to face higher
production costs as a result of the CPRS, with implications for exports and the importcompeting sectors that it supplies to domestically – refining and distilling (ethanol).
Overall, the effect of the CPRS on agricultural sectors by 2050 is likely to be neutral to slightly
positive in terms of output divergences from the reference case. Australia’s ability to retain
comparative advantage in agriculture in a low-emission scenario offers some explanation as to
why these areas would be able to maintain agricultural output. Australian output of some
agricultural exports, particularly sheep and cattle category are likely to grow more slowly in
the policy scenarios due to a shifting of world demand towards lower-emission commodities.

4.3.2

Renewable energies

The Garnaut Review noted that there is little room for expansion in the hydroelectricity sector
as Australia does not have abundant hydroelectric capacity, but there is capacity for existing
assets to improve their storage capacity. Drought and lack of large water supplies is a
significant hurdle in expanding Australia’s hydro-electric capacity with droughts having the
potential to disrupt water flows by lowering dam levels. Dams also cause environmental
problems and disturbance to the ecological balance and are expensive to build. Garnaut sees
the value in hydroelectricity in providing ‘flexible and readily available storage energy to meet
short-term demand peaks’. The Clean Energy Council (2008) believes that there is also
potential to construct small hydro electricity generators on streams, in town water supplies
and other places with regular water flows.
Chart 4.1 through Chart 4.3 show the shares of electricity generation by type for each State.
Under the CPRS scenarios modelled a reduction in high emissions methods of electricity
generation occurs with a shift towards renewable generation in all States with the Northern
Territory being the exception.
The share of renewable generation in South Australia increases by more than in other States in
both the CPRS-5 and CPRS-5 “no international trading” scenarios. The Northern Territory is not
as well placed to take advantage of these technologies so there is a more distinct shift away
from high emission oil based generation toward low emission gas technology.
Wind farms and solar present the two most readily available methods of renewable energy
generation and are outlined below.
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Chart 4.1: Electricity generation shares by State and Territory (current)
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Source: Access Economics modelling

Chart 4.2: Electricity generation shares by State (2030 – CPRS-5 scenario)
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Chart 4.3: Electricity generation shares by State (2030 – CPRS-5 ‘no international trading’
scenario)
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Source: Access Economics modelling

Figure 4.3: Renewable energy capacities under the Commonwealth Treasury’s scenarios

Source: Commonwealth Treasury (2008), MMA

Wind energy currently provides around 0.5% of Australia’s electricity, but Auswind (2008)
states this figure could rise to 20% without any negative side effects on the distribution
network. Typically, wind developers require strong and consistent winds, proximity to the
electricity grid, land away from areas of high conservation values or endangered species, open
land without obstacles to wind flow, low population density, and good access for wind farm
construction and maintenance. In 2007 there were 42 operational wind farms across Australia
with many more in planning or construction stages with a total of 817 MW generating 2500
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GW hours of electricity annually (Clean Energy Council, 2007b). A further 6000 MW of largescale wind farms are being investigated. On a State basis, South Australia holds over half the
country’s wind energy, with the latest wind farm located in Snowtown generating 98 MW per
year. New South Wales has four operational wind farms and it is estimated that it has a
potential 3000 MW of wind energy (Department of Water and Energy 2009).
The long-term growth of the wind energy industry will also depend on the level of government
support. In the past, reliance was placed on the enforced renewable energy targets which
guaranteed access to a share of half a per cent of the electricity market through the
Mandatory Renewable Energy Target (MRET) scheme. The Federal Government’s current
target specifies 20% of electricity is to be generated using renewable sources by 2020 which, in
addition to the price placed on carbon, should accelerate the growth of the wind energy
industry. Garnaut believes that wind-based generation will be significant in reaching the 20%
target and will represent an addition 8000MW of installed wind capacity.
The government does not currently provide any subsidies to the wind energy industry
specifically but does run the Renewable Remote Power Generation Program that provides
rebates for households, communities, not-for-profit, business and government organisations
located not close to the main-grid to assist in the installation of renewable generation systems.
Rebates are capped at $200 000 or 50% of capital costs. The sub-program that offered higher
rebates for major projects has been suspended.
Solar energy, though being a long established technology in solar photovoltaic cells, has
experienced a relatively slow expansion in Australia, partially due to its lack of costeffectiveness. MMA estimated that solar energy accounted for only 1GWh of electricity
generation in Australia (AGEA, 2008). Government support, in the form of rebates, has
significantly increased the uptake of solar panels in recent years.5 The Clean Energy Council
(2008) states solar PV power is installed on around 25,000 homes and notes there is massive
potential for small and large scale installations given the vastness of the country and the
multitude of open spaces.
The growth of the solar energy industry will also depend on the amount of incentives offered
by the State and Federal governments. Currently the Federal Government offers rebates
through the ‘Solar Homes and Communities Plan’ worth up to $8000 to households earning
less than $100,000 (around 70% of Sydney metropolitan households6). This scheme will end in
mid-2009 but will be replaced by the Solar Credits scheme in order to continue support for
supporting the photovoltaic industry. States are also looking to support the installation of solar
photovoltaic panels with the New South Wales Government intending to introduce a feed-in
tariff scheme that will provide payments for electricity produced by small scale distributed
sources (like those from households) when their output is fed back into the electricity grid. The
Commonwealth Treasury has estimated that solar photovoltaic systems will grow substantially
from 2025 and will be producing around 5GW by 2050. The Commonwealth Treasury
modelling also assumes that, on a global scale, the generation of wind and solar power will
increase by more than 10 and 30 times respectively but will only have combined share of 2% of
electricity generation by 2050.

5

See
the
Federal
Government’s
‘Solar
Homes
and
Communities
http://www.environment.gov.au/settlements/renewable/pv/index.html accessed 03 February 2009
6

Plan’

-

Household Income and Income Distribution (6523.1) 2005-06, Australian Bureau of Statistics
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4.3.3

Carbon capture and storage technologies

Carbon capture and storage (CCS) involves the storing of carbon underground to mitigate
greenhouse gas emissions and generally refers to non-biological processes (as opposed to
sequestration through forestry or soil). CCS is possible when new power plants are built or if
existing power plants are retrofitted. It is possible to store CO2 through a variety of different
options including deep saline formations, depleted oil and gas fields, and coal beds. Otway,
Gippsland and Murray Basins and other smaller basins have been long regarded as suitable for
CO2 storage. The Federal Government believes CCS is a ‘key component of the global solution
to climate change’ and has committed $100 million per annum to set up a Global Institute that
will develop the CCS technology (White Paper 2008 and PM’s media release 2008). The White
Paper noted the potential for CCS in the Otway Basin, with a research project underway which
aims to inject and store 100 000 tonnes of CO2 in a natural gas reservoir 2 kilometres
underground.
Around 80% of Australia’s electricity is currently derived from coal fired generation, with coal
earning an estimated $43 billion in export earnings in 2008-09. The survival of the coal
industry, particularly the Latrobe Valley brown coal region, will largely depend on the success
of CCS technology.
Garnaut believes that CCS can potentially be very successful as the technology has been
proven, but its success essentially depends on its ability to be developed on a large scale and
be integrated into the electricity network. The White Paper reiterated the Commonwealth
Treasury modelling estimates of the carbon price, raising the issue of the viability of CCS.
ZeroGen, a company that proposes to build the first coal-fired power plant that will bury most
of the emissions underground using CCS technology has argued that the carbon prices will not
be high enough to provide an incentive to make clean coal technologies economically viable.
Garnaut outlines the many other adjustments that are needed to be made if CCS is to be
workable and notes that changes must be made to the accounting regime, the regulation of
land use and the establishment of new institutions to coordinate the interests in the use of
biosequestration opportunities. Proper accounting of carbon emissions would take into
account all carbon sequestered by and emitted from managed lands and thus provide
significant revenue opportunities for landowners.
To date, there have been no industrial-scale integrated CCS power stations built, yet the
Government has sounded out in the White Paper that it is keen to see the success of this
technology and ensure that any disadvantages faced by early movers are minimised.

4.3.4

Transport

Imposition of an emissions price should provide incentives towards lowering emissions via
changes in transport modes, fuel mix and types of vehicles. Since transport is a non-trade
exposed, emissions intensive sector, the passing of increased costs to consumers via higher
prices is likely to occur and encourage the shift toward a less emissions-intensive and more
energy efficient transport sector. Mitigation under the CPRS scenarios is slightly less than other
under scenarios modelled by the Commonwealth Treasury, due to these scenarios reflecting
the Government’s Green Paper commitment to providing a transitional period of three years
for motorists.
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A varied impact to emissions pricing across transport modes is likely. The Commonwealth
Treasury modelling indicates that road transport will respond most strongly to emissions
pricing while water transport will be least affected. Since the transport sector faces relatively
high mitigation costs it is likely to deliver less short-term mitigation.
According to the Commonwealth Treasury modelling under the CPRS-5 scenario, road
transport, both freight and passenger, will experience slightly negative output changes of -3.4
and -0.5% respectively, as compared to the reference 2050 scenario. Water transport and air
transport are also projected to experience slower growth than the reference with output
changes of approximately -1 to -2%. Growth is slightly slower under CPRS-15 with -2.5% for
water transport and -3.4% for air transport. Overall, the Commonwealth Treasury modelling
indicates a slight negative output impact of the CPRS on these transport sectors.
The contraction of output in terms of passenger road transport can be explained by higher fuel
costs encouraging fewer trips, vehicle sharing and shorter distances travelled. There is likely to
be a substitution away from private road transport to public transport.
Commonwealth Treasury modelling estimates a positive change in output for passenger rail of
approximately 10% by 2050. Rail is predicted to become a preferable alternative due to its
energy efficiency compared to private road transport. Electric passenger trains emit 19 grams
of CO2-e per seat kilometre and diesel trains emit approximately 36 grams of CO 2-e per seat
kilometre (Railcorp 2008). This is up to five times more efficient than private road transport
and being connected to the electricity grid opens up opportunities for the energy to be
sourced from renewables
The imposition of the Scheme, by providing incentives for lower emissions and energy
efficiency, highlights the prospective importance of the areas of bio-fuels and low-emission
vehicles. Under the Commonwealth Treasury modelling, road fuel consumption is projected to
fall by 20% in the CPRS-5 scenario, as compared to the reference scenario. It is stated that
traditional petrol fuel use will fall the most while electric and hybrid-electric cars will increase
electricity’s share in the road transport sector by 10% in 2050. These changes are reflected by
slower projected growth in the “refinery” category under the Commonwealth Treasury CPRS-5
and CPRS-15 scenarios, with less output of -38% and -45% respectively, compared to nomitigation scenario.

4.3.4.1

Low emission vehicles
In terms of energy efficient vehicles, Garnaut estimated that by 2050, hybrid petrol-electric
vehicles and plug-in hybrids account for 50% and 13% respectively, of the road transport
undertaken in Australia. The CSIRO assumes petrol engine vehicles to be 25% more efficient
and diesel engines to be 14% more efficient from 2006 to 2050, independent of changes
related to fuel type and hybrid drivetrain (Garnaut 2008, CSIRO 2008c).
The Government has also recognised the opportunities for Australia to become a leader in fuel
efficient technologies, and has a range of measures that support innovation in the light vehicle
sector including the Green Car Innovation Fund, the National Average Fuel Consumption
Target, the Alternative Fuels Conversion Program, the Fuel Consumption Guide and the Green
Vehicle Guide (Australian Transport Council and Environment Protection and Heritage
Council Vehicle Fuel Efficiency Working Group 2008). The luxury car tax also encourages
consumers to purchase fuel efficient vehicles. The luxury car tax applies to vehicles over
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$57,180 (for the year 2008-09) but for fuel efficient cars the threshold amount rises to $75,000
(ATO 2008).

4.3.5

Forestry

Forestry, as a non-traded low-emissions subsector, is set to expand strongly with the
Commonwealth Treasury CPRS-5 forecasts indicating 150.1% higher output by 2050 than the
reference, no-mitigation scenario. Under a stricter emissions control CPRS-15 scenario,
forestry is projected to have even faster growth with a positive output change of 584% relative
to the reference case. This is reflected by a difference between the projected 2050
employment share of forestry under a CPRS-15 scenario of 0.6%, as compared to the reference
no-mitigation case share of 0.1%.
Consumer substitution towards low-emission wood products and the ability of forestry to
sequester carbon and generate carbon credits explains the strong projected growth in forestry.
Forestry, through carbon bio-sequestration can offset substantial domestic emissions relatively
cheaply, relying on the natural process of photosynthesis. The expansion of forestry also goes
someway to explaining the projected slowing in growth of the agricultural sub-sector of “sheep
and cattle” as such activities will compete for land with forestry. According to the
Commonwealth Treasury modelling under a scenario of even lower emissions stabilisation a
higher permit price would mean forestry would be even more profitable, and these flow-on
effects on land-competing agricultural subsectors would be stronger. However, if the forestry
industry can develop based on marginal land use the output loss in competing agricultural
sectors may be less than projected.
Currently the Department of Climate Change (2008) estimated that forestry reduced
Australia’s net emissions by 4% while agriculture, land use, land use changes and forestry
amount to around 23% of Australia’s net greenhouse gas emissions.
Garnaut outlines the potential for Australia to revegetate previously cleared land to increase
the stock of carbon in forests, wooded lands and soils. Australia has relatively large areas of
forested land suitable for carbon removal and deforested land suitable for revegetation.
Currently Australia has an estimated 163.7 million hectares of forest and 421.6 million
hectares of other wooded land (FAO 2008), translating to around 28.8 hectares of forest and
wooded land for every person in Australia (FAO 2008). This is the largest area of forest and
wooded land per person in the OECD and the second largest globally behind Suriname. In
OECD countries there are on average 1.4 hectares of forest and woodland per person, and
across the world there are on average 0.8 hectares.
Polglase et al. (2008) (referred to in the Garnaut Review) lists regions that would have the
most to benefit from carbon sequestration taking into account climatic and soil suitability,
species characteristics, the likely profitability of carbon farming (another term for carbon
sequestration through forestry) compared to alternative land uses and the potential impact of
rainfall interception and biodiversity benefits. The report found that there was around
200 million hectares suitable for carbon plantings, with the regions that could mitigate the
most carbon being south-eastern Australia (west of the Great Dividing Range from the
Queensland border down to Victoria), south and south-eastern South Australia, parts of
Tasmania and south-west Western Australia.
Polglase et al. (2008) found that carbon farming could remove potentially 143 Mt of CO 2 from
the atmosphere per annum based on a carbon price of $20 per tonne CO2-e if it were to take
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place in areas where it would generate revenue of at least $100 per ha per annum more than
current land use, and that carbon plantings would be restricted to areas where rainfall was less
than 150 mm per year. A total of 9.1 million ha were identified as being suitable for carbon
farming and an additional $1.9 billion per year would be realised as revenue.
In 2006 the net removal by pre-1990 plantations and native forests was estimated to be about
24.1 Mt CO2-e (DCC 2008b). The main hindrance to the growth of bio-sequestration (forestry
and soil) is that under Article 3.3 of the Kyoto protocol, savings made through carbon
sequestration do not contribute to Australia meeting its Kyoto target. Garnaut recommends
that changes should be made in new accounting systems to recognise the alternative
technologies and forms of bio-sequestration.

4.3.6

Bio-fuels

Bio-fuels refer to fuels derived from biomass (biological materials), with the two main bio-fuels
being ethanol and biodiesel. Ethanol accounts for more than 90% of current global bio-fuel
usage (IEA 2007). The traditional biomass crops are sugar and corn that go into the production
of ethanol, and waste oil, tallow, imported palm oil and canola to produce biodiesel.
Bio-fuels are a renewable resource, in that they can always be regrown, and will help achieve
fuel security as an alternative to foreign oil. Controversy exists over whether crop bio-fuels
actually reduces greenhouse gas emissions as the growing of crops in turn emits greenhouse
gas emissions such as those released from tractors used in sowing the seeds and fertilisers
used on young plants (CSIRO 2008a). The CSIRO sounds out the possibility that second
generation bio-fuels made out of ‘woody waste’ or non-food waste such as garden or
plantation waste are the way forward (2008a).
When bio-fuels are burnt they produce significantly less carbon emissions than petrol. The
savings on emissions depends on the feedstock or biomass used in the bio-fuel. The most
common forms of bio-fuels are E10 (petrol blend with 10% ethanol), and B5 (diesel blend with
5% biodiesel), B20 and B100. When ethanol (derived from wheat) is used in an E10 blend,
greenhouse gases (compared to unleaded petrol) are lower by 1.7%. If C-molasses using cogeneration is used, the reduction in emissions increases to 5.1% (RIRDC 2007). Compared to
diesel, biodiesel from canola can save up to 49% on emissions, palm oil up to 80%, and cooking
oil up to 87% (CSIRO 2007b).
The commercial availability of bio-fuels has increased substantially in the past ten years, with
world-wide fuel-grade ethanol production growing by 166% from 2000 to 2007, and biodiesel
production growing by 817%, although from a small base (ANZ 2008). In 2008 world
production of ethanol is expected to grow a further 40% and biodiesel a further 53%.
Government assistance has helped nurture the bio-fuels industry but ethanol production has
been slowed by drought, high sugar and grain prices and the reluctance of Australian
consumers to switch to ethanol blends. All ethanol produced commercially in Australia is used
in either E5 or E10 blends. Starting from a small base, ethanol production increased from an
average of 63ML per year from 2005-07 to produce an estimated 156ML in 2008 (ANZ 2008).
Despite its rapid growth, bio-fuels account for less than 0.5% of Australia’s transport fuel
(CSIRO 2008a) and global production of bio-fuels in 2005 roughly amounted to 1% of total road
transport fuel consumption (Doornbosch & Steenblik 2007). Although the use of bio-fuels is
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expected to grow over time their use, as a share of total fuel use, will remain relatively small
(see Figure 4.4).
Figure 4.4: Road transport sector fuel use

Source: Commonwealth Treasury, BITRE and CSIRO, 2008

The Federal Government has recognised the importance of ‘second generation’ bio-fuels and
has committed to spend $15 million on the ‘Second Generation Bio-fuels Research and
Development Program’. An APEC report (2008) Stated that most ‘second generation’ resources
from Australia including crops, forestry, primary mill residue and urban wood waste, amount
to an ethanol potential of 11GL (compared to China’s potential of 236GL and USA’s potential of
97.3GL).

4.3.7

The application of technology and energy efficiency across all
sectors

Technology policy is an important element of climate change policy. Energy efficiency occurs
when less energy is used to produce the same output. Energy efficiency is usually aided by
advances in technology and where consumers substitute away from energy-intensive goods.
There is a large potential for increases in the market of energy efficient goods, especially in
electrical equipment (white appliances), and design (building materials and design such as hot
water systems and insulation improvements).
Although some low carbon technologies may be more expensive currently than their fossil fuel
counterparts, costs can fall with scale and experience (Stern, N. 2006). Historical experience
has indicated that for certain low carbon technologies, after a certain scale installation, costs
can fall below the costs of the currently established fossil fuel technology.
Firms in non-traded emissions-intensive commodities such as electricity and transport are able
to pass much of their increased costs to consumers through higher prices. This leads to a fall in
demand, especially over the longer term when energy efficient alternatives become available
and consumers can substitute emissions-intensive technologies with energy efficient
alternatives. Thus over time, firms will be under competitive pressure to switch towards lowemission and energy efficient technologies. The Commonwealth Treasury assumes that
autonomous energy-efficiency improvement occurs at a rate of 0.5% per year.
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However, as outlined in the Garnaut Review, the take-up of energy efficiencies is slowed for
two main reasons. Low-income households will be less able to fund the purchase of these
goods, and though they may be cost-effective over the long term, they may have a high and
unaffordable capital cost. Secondly, landlords will be unwilling to pay for the capital costs of
efficient technologies such as insulation or hot watering systems when the tenants benefit
through lower electricity bills. Around 29% of Australian households rent their homes (ABS
2007). Garnaut recommends that additional direct financial support be given to assist lowincome households to switch to energy-efficient technologies. The Commonwealth
government has addressed this issue with the ‘Energy Efficient Homes Package’ worth
$4 billion to improve the energy rating of Australian homes and offers free ceiling insulation
worth up to $1,600 to households that have currently uninsulated homes, a $1,600 rebate to
install solar hot water systems, or to help landlords insulate rental properties. The insulation
and the hot water system programs are not means tested. The program will be implemented
on 1 July 2009.
Energy efficiency has widespread State government support. NSW has proposed an energy
efficiency trading scheme which is a continuation of the energy efficiency component of the
Greenhouse Gas Reduction Scheme (GGAS) that has been in place in NSW since 1 January
2003. This scheme is intended to run until an emissions trading scheme is established or, in its
absence, until 2020.
Victoria also offers an Energy Saver Incentive Program under which energy retail companies
are required to meet targets by facilitating the introduction of energy-saving measures into
Victorian homes such as offering discounted products or services, or partnering with an
organisation or business that will do so. Eligible products include energy efficient fridges, hot
water systems, and improvements in insulation and double-glazing windows.
South Australia has set up a Residential Energy Efficiency Scheme that requires all South
Australian electricity and gas retailers with over 5000 customers to offer incentives to save
energy similar to the Victorian system.
Electrical appliances
Apart from the State energy efficiency programs described above the Federal government has
also introduced a number of initiatives to increase energy efficiency. The scheme called
‘Energy Star’ means it is mandatory that all white goods (such as fridges, dryers and washing
machines) and some electrical appliances come with an energy rating that measures energy
efficiency. The government has established a website (www.energyrating.com.au) that will
allow consumers to compare the energy efficiency of different appliances such as air
conditioners, clothes dryers, washing machines, dishwashers, refrigerators and freezers.
Building codes
In the Building Code of Australia, energy efficiency measures were introduced in 2003 and now
include all building classifications. The provisions differ depending on the type of development
i.e. whether it is residential, multi-residential or commercial. For residential buildings the
climate zone of the site is considered and the code takes into account heating, cooling and
insulation of the house. Northern Territory, Queensland, South Australia, Tasmania and
Western Australia have adopted these provisions while separate energy efficiency regulations
were adopted in the Australian Capital Territory, New South Wales and Victoria.
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For example the building code in NSW is enshrined in the Building Sustainability Index (BASIX)
planning regulations. BASIX sets mandatory energy targets and takes into account the site
location, house size, type of building materials and hot water system, cooling and heating.
BASIX applies to all residential developments throughout NSW with a total estimated cost of
works of over $50,000.
Hot water systems
A typical 1kW solar photovoltaic hot water system avoids around 1200-1500kWh of grid
electricity per annum, contributing to around 20% of residential sector greenhouse gas
emissions (The Nous Group 2007).
The Federal Government is currently giving consideration to a proposal to impose a
nationwide ban on electric hot water systems (HWS) in new housing in all States from 2010,
and for replacement HWS from 2012. Some States have already introduced such a ban, with
South Australia placing a ban on electric HWS for both new homes and replacement units in
existing homes on 1 July 2008, although the bans are conditional. This ban does not however
apply to homes in remote areas, multi-unit dwellings or a unit replacing one which services
only a shed or pool.
A ban on electric HWS in Queensland (implemented 2006) currently applies only to new homes
and substantial alterations and additions. It will be extended to apply to replacement units
from 2010. The ban will initially be voluntary for those without access to reticulated gas.
The NSW Building Code places an effective ban on the use of electric HWS in new housing and
for alterations and additions requiring planning approval. It is difficult to reach the BASIX
planning requirements without installing a low emissions hot water system.

4.4 Human capital - professions and skills
Climate change policy will inevitably involve long term structural changes in the economy and
as such a process of economic upheaval. However, Australia could ultimately benefit from the
promotion of green jobs and green businesses and with the potential growth this can spur. The
White Paper Stated that the Climate Change Action Fund could potentially provide funds to
help train people in these new areas and has the potential to stimulate a range of new
employment opportunities in areas such as ‘energy and resource efficiency, renewable energy,
low emission technologies, product and process design’. Research and data on the possible
opportunities for skills and jobs is poor. The Australian Bureau of Statistics does provide data
on the amount of people employed in an industry, with relevant industries presented in
Table 4.1. Available data concentrates on renewable energies such as solar energy and jobs
created for plumbers and electricians. As Hatfield-Dodds et al (2008) noted there is little
information on transport, agriculture, innovation or research and development, and green
accounting.
Potential ‘green’ skill areas include (Australian Conservation Foundation 2008):

■

renewable energy (wind, hydroelectricity, geothermal, solar): invention, manufacturing,
distribution, installation;

■
■

energy efficiency;
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sustainable water systems: green plumbers, water saving infrastructure;
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■
■
■
■

green buildings: design and construction;

■

waste and recycling.

sustainable farming and forestry;
green services: auditing, accrediting, accounting, banking and trading;
transport (public transport or energy efficient cars): design, construction, manufacture
and operation; and

A Worldwatch Institute study reported that renewable energy already accounts for the
employment, directly or indirectly, of 2.3 million people worldwide (Worldwatch 2008). The
study estimates that there will be 1 million biomass and biofuel jobs, 624,000 solar thermal
jobs, 300,000 wind jobs and 170,000 solar photovoltaic jobs. Much of the growth appears to
come from Germany, Spain and the United States.
Hatfield et al (2008) project that with climate change action employment will increase by
around 2.5 to 3.3 million jobs over the next two decades in Australia. Jobs will grow strongly in
industries with high environmental impacts, with 230,000 to 340,000 new jobs in transport,
construction, agriculture, manufacturing and mining sectors. However the report notes the
challenge faced by the Government is to provide appropriate sustainable skills to new workers,
and to re-skill 2.9 million workers who are currently employed in emissions-intensive
industries.
Table 4.1: Employment for selected industries in Australia, 2007
Industry of Employment
Building construction
Building installation services
Coal mining
Electrical services
Electricity distribution
Electricity generation
Electricity supply
Electricity transmission
Forestry support services
Forestry and logging
Forestry
Fossil fuel electricity generation
Hydroelectricity generation
Plumbing services
Rail Freight Transport
Rail passenger transport
Rail transport, not further defined
Sugar cane growing
Sugar manufacturing
Urban Bus Transport (including Tramway)

Number
26,779
363
26,887
66,692
24,181
338
6139
2242
2,052
156
4,241
5914
1535
45,982
8,306
21,076
4,003
6170
5433
20,877

Source: ABS 2008b
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A joint report between Australian Conservation Foundation (ACF) and the Australian Council of
Trade Unions (ACTU) found that within the six key business areas of renewable energy, energy
efficiency, sustainable water systems, biomaterials, green buildings, and waste and recycling,
an additional 500,000 jobs could be created by 2030 compared to the reference scenario (ACF
and ACTU 2008). The growth projections are presented in Table 4.2.
Table 4.2: Projections for a green collar economy

Source: ACF and ACTU 2008. The Business as Usual scenario assumes Australia maintains its place in the global
market, as a result of the National Renewable Energy Target and other policy measures (representing about 2 per
cent of the global market by 2030). The Clean, green growth scenario assumes Australia takes strong proactive steps
now to secure a greater share of the global market, and reaches 5 per cent of the global market by 2030.

Bill et al (2008) concentrated on the benefits to the Hunter region if there was a shift from
coal-fired generation to renewable energies (with the Hunter region containing six of the eight
coal-fired generations in NSW). Benefits include job growth in the research, design,
manufacture, installation, maintenance and export of energy efficiency and renewable energy
technologies. It is estimated that a shift to a renewable economy would create between 7,500
and 14,300 new jobs with a net gain in jobs between 3,900 and 10,700 jobs. Job losses are
incurred in the coal-fired electricity generation sector from 1,300 direct jobs and 2,300 indirect
jobs amounting to a total of 3,600. The lower estimate does not assume any growth in wind or
solar energy and is thus a conservative estimate. This report assumed that reliance on coalfired electricity generation would be phased out and avoided being dependent upon carbon
capture and storage reasoning that it was unproven.
Even through the current credit crisis situation, green industries have continued to expand.
Carbon markets grew by 81% over the first nine months of 2008 despite the sharp decline in
other markets (ACF & ACTU, 2008). Australia has solid advantages in its strong scientific and
innovation-oriented culture, natural resources and ties to Asian markets, which can assist it in
ensuring this strong growth in green industries is supported.
Developing new skills and human capital
According to Garnaut (2008), the structural changes that would occur as a result of climate
change mitigation policies would change the human capital and skill requirements of the
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Australian economy. This brings a special focus toward skills training and education in
Australia’s emerging ‘green’ industries. This would include Australia’s approach to research
and development, formal education for specialist workers in ‘green’ fields and also overall
training for Australia’s workforce.
An ACTU and ACF (2008) report describes a number of potential policies for strengthening the
human capital base to facilitate growth of Australia’s ‘green economy’:

■

Establishing a national action plan for green skills development: This plan should include
components such as creation of formally accredited courses for green practitioners,
national training bodies and stakeholders and allocation of a proportion of slots in the
Commonwealth Productivity Places Program.

■
■

Lifting the level of public funding of education and training in green areas.

4.4.2

Promoting awareness and education on resource efficiency and pollution reduction to
drive wholesale adoption of new practices and accelerate demand for green products
and services.

Potential job opportunities in green areas

Wind energy
Little research has been conducted into the job creation potential of wind energy. MacGill and
Watt (2002) noted that wind energy can create 2-3 more jobs than coal on a kW per hour
basis. It is estimated that for manufacturing and installation jobs, there are 7.5 jobs years per
MW installed, with 3.7 job years per MW from Australia due to 50% local content. For
operations and maintenance, it was assumed that all were sourced from Australia and
amounted to 0.12 job years per MW installed. Australia’s advantage in this area in that wind
capacity factors are 5 to 10% higher on average than in the EU (ACF & ACTU, 2008). Pacific
Hydro currently has 1000MW of wind projects including the Challicum Hills Wind Farm and
Portland Wind Project.
Solar energy
Australia holds a natural advantage in this area in its comparatively higher amount of sunlight
hours and its strong solar radiation. As the market for renewable energy increases,
opportunities exist for installers of solar panels including plumbers (for solar hot water
systems), distributors and producers. Australia has been an industry pioneer in the solar
photovoltaic industry with Australian manufacturers of panels and components exporting to
the rest of the world. The Clean Energy Council reported that there were 1,300 people directly
employed in the photovoltaic industry supply chain that contributed to industry sales of over
$285 million in 2005, of which $132 million was from exports (2008).
However due to the high labour cost in production of solar panels, Australia is at a competitive
disadvantage when trading in the global market. For example, BP Solar Pty Ltd announced in
November 2008 that it will shut down its manufacturing plant in Sydney, the largest plant in
Australia as of March 2009, stating it would move its facilities offshore to lower production
costs. The main producers of photovoltaic cells are Europe, Japan, China, Taiwan and the US,
with the rest of the world only making up only 7% of world production in 2007 (Jäger-Waldau
2008). Opportunities for production will depend on any technological advances and Australia’s
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ability to capitalise on this knowledge. If Australia’s production of solar panels remains
uncompetitive, opportunities lie in the importation and distribution of solar panels.
Installers of hot water systems, mainly plumbers, are currently experiencing high demand for
services. Plumbers often obtain ‘green’ accreditation on a State basis. For example, in NSW
there are around 15,000 plumbers in NSW (Covec 2007) qualified with the Plumbing, Drainage
and Gas Fitting License which allows them to install all hot water systems. There are
approximately 1,100 “Green Plumbers” in NSW, with a further 300 plumbers graduating each
year (Covec 2007) and around 200 Enviro Plumbers with around 100 graduating from the
course each year.
Bio-fuels
The current market value of Australia’s biomaterials sector is approximately $100 million with
about 200 direct jobs in the sector (ACTU & ACF, 2008). Australia has strong potential to
further develop this area through its research and development in biotechnology, efficiency in
resource and agricultural production, diverse crops and economic/regulatory stability.
Realising this potential depends on goals such as developing a network of bio-refineries in
regional Australia and production that complements food production.
With 61% of the world’s ethanol production coming from sugar crops (F.O. LICHT 2004),
Queensland would potentially have the greatest to gain as it produces 95% of Australia’s raw
sugar, with smaller sugar crops in New South Wales and Western Australia. With a growth in
bio-fuels, there are a range of benefits that can flow on to regional Australia (RIRDC 2007). The
ABS 2007 census data shows that there are 6,170 workers in the sugar cane growing industry
and 5,433 workers in the sugar manufacturing industry.
A study by the Rural Industries Research and Development Corporation (RIRDC) (2007) looked
at the potential benefits to regional Australia from increased demand in bio-fuels:
Local studies on ethanol plants in NSW showed for plant capacities ranging 50-80
ML/yr that there would be 6-34 permanent direct jobs, 125-357 permanent flowon jobs, 49-68 construction direct jobs and 63-87 construction flow-on jobs. A case
study for Sarina ethanol from sugar showed that the plant created 36 permanent
jobs and 222 flow-on jobs, 389 construction direct jobs and 256 flow-on jobs, and
added $7.7 million to household income in the region. However caution is required
in extending the results more broadly across regions which do not take into
account potential impacts on associated industries.
The report cited other potential industries such as wood perennials that would become a
source for biofuels. More research is needed to assess the future impact of bio-fuels on the
sugar industry.
Energy efficiency
Energy savings are required to address climate change, provide security and reduce costs. Job
growth in this area is expected to come from both new businesses in energy efficiency and
indirectly from productivity gains in other areas. While Australia currently has limited capacity
in manufacturing equipment and providing energy efficiency services, supportive measures
could help to address this. The ACTU and ACF report estimates that if Australia achieved 5% of
the world market in energy efficiency by 2030, this would create an additional 75,000 jobs.
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According to the ACTU and ACF (2008), the main policies needed to support energy efficiency
initiatives would be the establishment of the Carbon Pollution Reduction Scheme with a strong
emissions reduction target, action to address information/cultural barriers, expansion of
Minimum Energy Performance standards and expansion of mandatory energy efficiency
reporting.
Sustainable water systems
The current value of Australia’s water sector is approximately $18billion or 5% of the global
market with an employment number of 125,000 (ACF & ACTU, 2008). Australia’s advantage in
developing skills and creating jobs in this area lies in its strong research and development
record in the water sector, particularly in water use efficiency and treatment technology.
Policies needed to support the development of sustainable water systems include continuity in
research and development, strengthening of market signals and increasing support of industry
and scientific bodies that promote exports in this area.
Green buildings
The large environmental footprint of buildings means that this area offers opportunities for
large, low-cost reductions in carbon emission and resource use. According to an ACTU and ACF
report (2008), the number of building projects registered under the voluntary Green Star
program has grown from 50 in 2006 to 680 in 2008.
Practices such as differentiation of green buildings in the planning and approvals process can
help in creating a green building sector in 2030 valued at over $US80billion with over 230,000
jobs in Australia (ACF & ACTU, 2008).
Forestry and soil
Currently, forestry and forest product industries are worth $19 billion annually and support
more than 120,000 direct jobs in 2006. Total direct employment in forestry and forest product
manufacturing increased to 83,400 full-time equivalents, making up 0.82% of the Australian
workforce (Department of Agriculture, Fisheries and Forestry 2008).
According to the National Association of Forest Industries, appropriate government support
and regulatory frameworks that will ensure the growth of the forest industry will deliver
16,000 new jobs and $19 billion in new investments to rural and regional Australia while
providing an annual carbon sequestration of 81 million tonnes by 2020.
Carbon capture and storage
The coal industry earned an estimated $43 billion in export earnings in 2008-09 and supports
around 130,000 employees. In direct employment at black coal mines there are around 20,500
employed at 74 open cut mines and 10,000 at 44 underground mines, totalling 30,500. New
South Wales and Queensland account for over 96% of direct employment in the Australian
black coal industry (Australian Coal Association 2008).
Carbon capture and storage technology is critical to the survival of the coal industry and
therefore employment in this sector. Without carbon capture technologies, coal production
could fall to 4% below current levels by 2030 and 18% below by 2050 (Commonwealth
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Treasury 2008). However, with carbon capture, although coal output falls relative to the
reference scenario, it will grow relative to current levels, as seen in Chart 4.4.
Chart 4.4: Australia’s coal sector, gross output

Source: Garnaut Review 2008

Waste and recycling
Supporting climate change policy involves building sustainable patterns of production and
consumption. Persuading manufacturers to modify product design would be a difficult task for
governments without strong recycling systems and markets for future use.
The Australian recycling industry is currently valued at approximately $12 to $15 billion and
employs 11,000 people directly and an additional 27,000 indirectly (ACF & ACTU, 2008).
Australian companies currently compete for waste and recycling contracts, thus there is a solid
platform for further growth in the industry.
Policies to support development of Australia’s waste management industry and hence create
future job opportunities include the inclusion of landfill in the Carbon Pollution Reduction
Scheme to increase waste prices and encouragement of recycling practices. Progressive
phasing out of categories of waste to landfill would also assist in increasing the attractiveness
of recycling activities.
Financial and related services
One of Australia’s major opportunities lies in being well placed to provide the necessary
financial services to support developing carbon markets in the Asia-Pacific region. Australia has
significant competitive advantages as a potential hub for emissions trading and related
financial services such as insurance services, tax and regulation of an emissions trading market.
Capital markets, banks and other financial institutions in Australia will be able to play a vital
role in raising funds to finance low-carbon technology investments. In adopting new
technologies and methods, power companies will need access to significant scale, long-term
funding.

66

The views expressed in these reports do not represent the official views of the States and
Territories or of the Council for the Australian Federation.

Report 3: State and regional economic futures report

Emissions trading schemes require a number of key intermediaries to assist in backing and
facilitating a liquid market and thus the CPRS will create new opportunities and markets in the
financial services area (Stern, N. 2006). Stern (2006) highlights some of these areas:

■

Corporate and Project finance: Skills and specialisation will need to be developed in the
area of service development to manage compliance and support best practice.

■

MRV (Monitoring, reporting and verification) services: These are integral to measuring
and auditing emissions under the CPRS. MRV services are required for adequate
oversight of emission reductions and offsets.

■

Carbon asset management and strategy: New consultancy services will be created to
help companies manage such processes.

■

Trading services: New opportunities have been created in futures trading and the
development of other types of derivatives markets. Specialisation and further
development in such areas is likely to continue in the future with the transition to a low
carbon economy.

■

Brokers: To facilitate trading between firms and groups under the CPRS as well as offer
services to firms that can sell emission reductions.

4.5 Regional perspectives
4.5.1

Victoria

The Victorian government has identified the goal of maintaining Victoria’s low cost and reliable
energy advantage as being crucial to the goal of long-term economic sustainability
(Department of Innovation, Industry and Regional Development, Economic Statement, April
2004). The government’s previous $100 million Victorian Greenhouse Strategy (2002) included
investments in the more efficient use of coal and energy. Of this, $8.45 million was allocated to
the Renewable Energy Support Fund which facilitated the development of small scale
renewable energy generation projects and $14.25 million was used to create a Centre for
Energy and Greenhouse Technologies (CEGT) in the La Trobe Valley. This centre was created to
facilitate investment in new sustainable energy and greenhouse gas reduction technologies. As
part of the Victorian government’s Moving Forward Regional Development initiatives, the
government provided a further $15 million to the CEGT.
The Moving Forward Regional Development initiatives also encompass government support
for encouraging new brown coal-based investment in the La Trobe Valley, Victoria’s vast
brown coal resources provide approximately 85% of the State’s electricity generation. As such,
brown coal resources and the utilisation of these will be a central concern in the development
of future opportunities under the CPRS. The Government has proposed to co-invest in the
development of new technologies to enable the sustainable utilisation of Victoria’s brown coal
reserves. Investments include increasing the Government’s financial support for the
Cooperative Research Centre for Clean Power from Lignite to $1.5 million per year from 200506, and also $750,000 to identify/assess geological sites in Victoria with the potential for geosequestration.
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These investments resulted from the recommendations of the La Trobe Valley 2100 Coal
Resources Project (2005)7. As an initiative of the Victorian Department of Primary Industries,
the main aim of this project was to guide land use planning and sustainable mine development
practices for brown coal in the La Trobe Valley up to the year 2100. The Coal Resources Project
study found that the use of natural gas and renewable energy generation sources is likely to
grow significantly under all the demand scenarios examined, although brown coal is expected
to remain the primary base load energy source for Victoria. The study identified that
considerable research and development is being undertaken with a focus on improving the
efficiency of brown coal use and lower greenhouse gas emissions and anticipates these
outcomes will be achieved. The development of technologies related to for pre-drying, coal
gasification, power generation and carbon dioxide capture and storage (especially geosequestration) present significant opportunities for Victoria.
The Victorian Government has also stated its intention to position Victoria to take advantage
of industry development opportunities from the potential benefits of biofuels. The Victorian
Government recently developed a Road Map and Action Plan for the Development of the
Victorian Biofuels Industry. The intention was to identify investment and expansion
opportunities in the biofuels market in Victoria and also overcome various regulatory,
marketing and distribution barriers. The Action Plan identified that Victoria’s biofuels industry
is currently in its infancy but has the potential to expand as an alternative fuel supply, with
investment in manufacturing facilities and infrastructure. The Action Plan identified that based
on historic production in “normal” growing years, Victoria produces adequate grain to satisfy
the needs of the livestock and biofuel industries. Victoria is well suited to the production of
energy grains, particularly in its higher rainfall southern areas. However consideration should
be afforded to the risk of limited availability of feedstock in Australia due to drought
conditions. The Action Plan proposes future research be undertaken into growing droughtintolerant and minimal water crops to cater for such risks. Some of the Stated potential
benefits for Victoria from the development of a strong biofuels sector are an increased
demand for biofuel feedstock which will allow grain and oil seed growers access to a new
domestic market and the creation of direct/indirect employment in regional Victoria, As well
as this, the Banawartha, Geelong, Swan Hill and Warnambool regions in Victoria are projected
to benefit from the development of a biofuels industry due to the close proximity of
production facilities in these areas to feedstock.
Forestry, as a non-traded low-emissions subsector, is set to expand strongly with the
Commonwealth Treasury CPRS-5 forecasts indicating 150.1% higher output by 2050 than the
reference, no-mitigation scenario. Under a stricter emissions control CPRS-15 scenario,
forestry is projected to have even faster growth with a positive output change of 584% relative
to the reference case. This is reflected by a difference between the projected 2050
employment share of forestry under a CPRS-15 scenario of 0.6%, as compared to the reference
no-mitigation case share of 0.1%.
Private forestry has been a strong area for Victoria in the past decade, with Victoria having the
greatest area of forestry plantations in Australia (DPI, Priorities for Action, Victoria’s Private
Forestry Industry 2005-2008). The Government’s commitment toward further development of
this area was encompassed by implementation of a Plantation Incentives Strategy as well as
the establishment of a Sustainable Timber Industry Council. The Victorian Department of
7

http://www.dpi.vic.gov.au/DPI/nrenmp.nsf/LinkView/CF1BEEFCB20E6E1BCA25750C0010FBB58B3DA072DA03238
6CA2573DF001C56C6/$file/LV2100_Executive_Summary.pdf
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Primary Industries has identified that Victoria has substantial land area available (some
6.2 million hectares) for private forestry, this being cleared farmland with rainfall of at least
600mm of annual rainfall and irrigated land. The Victorian forest and timber industry is
currently a significant employer and driver of economic activity in parts of regional Victoria.
The Department of Primary Industries also identifies that changing land use from cleared to
forested landscapes can improve environmental services such as carbon storage (Priorities for
Action, Victoria’s Private Forestry Industry 2005-2008).

4.5.2

New South Wales

One of the priorities identified in the NSW Government’s State Plan is to develop a reliable
electricity supply with increased usage of renewable energies. Thus, there is a stated
commitment towards the development of renewable energy development in the future.
Current renewable energy represents approximately 6.1% of NSW’s total energy consumption.
This includes wind, solar, landfill, bagasse, geothermal, wave, tidal and hydro electricities. The
NSW State Action Plan proposes a number of initiatives to increase the usage of renewable
energies. Biomass energy applications have been previously explored in NSW, including the
installation of high-efficiency boilers in sugar mills to generate electricity from bagasse and
demonstration of co-firing wood waste with coal at several coal fired power stations (NSW
Department of Primary Industries, 2005). NSW has four operational wind farms and it is
estimated that it has a potential 3000 MW of wind energy (Department of Wind and Energy
2009). A proposed wind farm, Silverton, is expected to have a capacity of 1000 MW.
Part of the NSW Government’s response to the Owen Inquiry into Electricity Supply in 2007
has been to develop a new Energy Efficiency Strategy8, with one of the primary purposes of
this strategy being to reduce greenhouse gas emissions from energy consumption in NSW
(NSW Department of Environment and Climate Change). This will encompass the setting of a
NSW economy-wide savings target and the publishing of the State’s progress against the target
every 12 months. An Energy Savings Scheme will require electricity retailers to pursue
additional energy efficiency measures for households and businesses with a savings target of
0.4% electricity sales in NSW, with this increasing to 4% by 2014. Opportunities for skilled
tradespeople will be presented as the demand for green technologies and ‘green workers’
increases. There will be significant prospects for training providers in the development and
provision of training programs in this area as well.
Agriculture contributes approximately 12% to NSW greenhouse gas emissions (NSW State
Action Plan). In terms of the agriculture and forestry sector, the NSW Government is currently
developing mitigation technologies for agricultural emissions. Research in the area focuses on
the opportunities for reduction of methane emissions from cattle and sheep through improved
breeding and feed efficiency, building the carbon stock in soils and maximising carbon
sequestration in trees. To facilitate the introduction of these improvements, carbon rights
legislation, the Native Vegetation Act 2003 and financial incentives for carbon sequestration
under the NSW Greenhouse Gas Reduction Scheme will all play a strong role. The New South
Wales Department of Primary Industries identified the importance of forestry and forestry
products in the reduction of greenhouse gases, and the role that new pine and eucalypt
plantations in NSW will play in facilitating this reduction (NSW DPI, primefacts, October 2008).
The NSW Department of Primary Industries (2005) notes that Forests NSW has developed
accurate sequestration models for its major plantation species to be used in carbon accounting
8

http://www.environment.nsw.gov.au/climateChange/energyefficiencystrategy.htm
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under the NSW Gas Abatement Scheme. Carbon sequestration potential also lies in forestry
products. NSW is currently the main producer of sawn softwood and hardwood in Australia
(NSW DPI, 2005).
Coal extraction in NSW is a significant industry, providing 90% of NSW’s electricity (NSW DPI).
Coal-fired power generation is the largest single contributor to greenhouse gas emissions. As
such, NSW is well placed to develop and indeed reap the rewards of research into low
emissions coal technologies. The NSW Department of Primary Industries has recognised the
importance of carbon capture and storage (CCS) technologies. There are a number of different
options for the storage of carbon dioxide. The Department of Primary Industries (2005)
identifies that storage in depleted petroleum reservoirs, although the most suitable disposal
option identified for NSW is the injection of carbon dioxide into deep saline aquifers due to a
number of NSW basins containing deep aquifers.
Because there was minimal previous petroleum exploration in NSW in the past, there is
currently a lack of knowledge about geology and the storage potential of NSW basins. The
Department of Primary Industries (2005) has suggested that there is a potential for geosequestration in NSW, but future work is needed to identify suitable carbon storage sites. The
NSW Government has committed $22 million to two clean coal projects. The first of these is a
$5 million pilot carbon capture plant on the State’s Central Coast through a joint initiative
between Delta Electricity and the CSIRO. The government has also committed funds to work
being undertaken by the NSW Department of Primary Industries to locate geo-sequestration
sites to provide for a demonstration carbon capture and storage project in NSW. This is
expected to capture more than 50,000 tonnes of carbon dioxide each year in NSW, from 2013.
The NSW Government introduced a mandate in 2007 requiring petrol companies to ensure
that 2% of the total volume of petrol sold in NSW be ethanol (NSW Department of State and
Regional Development). This was one of the first steps by the NSW Government towards the
development of a sustainable bio-fuels industry. The Department of State and Regional
Development reports that increasing availability of E10 is expected in the future with new
ethanol plants in regional areas, more biodiesel fuels and a growing interest in lignocellulosic
technologies. A Taskforce was recently established by the NSW Government to investigate
opportunities and issues with mandating a 10% ethanol blend by 2010 (NSW DPI, 2005).
Furthermore NSW is historically the second largest producer of wheat (behind WA), a major
feedstock used in the production of ethanol. The development of an alternative market for
grains will benefit the growers however careful consideration should be given to the effects on
other users of grain products and the impacts of weather phenomenon such as drought.

4.5.3

South Australia

South Australia is well placed to develop its renewable energies area in electricity generation.
The South Australian Government has set targets to increase the proportion of renewable
energy generated and consumed by the State by 20% by the end of 2014, in its Climate Change
and Greenhouse Emissions Reduction Act 2007. It is reported that South Australia has
approximately 58% of Australia’s installed wind generation capacity and 33% of Australia’s
grid-connected solar photovoltaic capacity (SA Government, 2008). South Australia currently
has nine operating wind farms with two more under construction. One of the larger wind
farms under construction is Waterloo, which is expected to have a capacity of 117 MW. South
Australia also has a strong base for geothermal energy due to its vast natural endowment in
hot rock geothermal resources and its State supportive investment frameworks for geothermal

70

The views expressed in these reports do not represent the official views of the States and
Territories or of the Council for the Australian Federation.

Report 3: State and regional economic futures report

energy. South Australia’s comparative advantage in geothermal energy has allowed it to
attract 58% of geothermal investment in Australia for the 2002-2013 investment period
(PIRSA, 2009). Modelling released by the Australian Geothermal Energy Association (AGEA)
indicates that of an expected 1000MW of geothermal energy in the National Electricity Market
by 2020, South Australia is a region that can facilitate a large amount of capacity (Great
Artesian Basin and Cooper Basin). In terms of solar energy, there are a number of initiatives
currently in place such as State Government support of the development of Australia’s largest
off-grid solar power station to be constructed in Coober Pedy. The $7.1million project will
establish a solar power station by the end of this year that will generate 13% of Coober Pedy’s
total electricity requirement.
Primary Industries and Resources South Australia (PIRSA) Forestry reports that forestry and
forest industries are a significant contributor to the economic development of South Australia,
particularly in regional areas. The sector is reported to generate 30% of the gross regional
product of the south east region and approximately 25% of the employment. A report by
Polglase et al. (2008) identified south and south-eastern South Australia as regions that could
stand to mitigate a large amount of carbon from forestry relative to other Australian regions.
The study looked at factors such as climatic and soil suitability, species characteristics, the
likely profitability of carbon farming compared to alternative land uses and the potential
impact of rainfall interception and biodiversity benefits. The South Australian Government
considers increasing the role of sustainable forestry as a priority, with recognition of the
emerging opportunities for plantations to provide environmental services such as that carbon
sequestration. The South Australian Government recently amended the Forest Property Act
2000, and this has meant that private landowners will be able to sell their forests and/or
carbon rights to provide income, without selling their land. The versatility of such a framework
will allow the realisation of greenhouse gas abatement benefits and allow South Australia to
be well placed for the development of future carbon trading schemes.

4.5.4

Northern Territory

The Northern Territory currently has a low level of renewable energy generation compared to
the States. There are some highly prospective resources, however, particularly in regard to
solar thermal possibilities and geothermal. There has been little exploration to date for
geothermal sites, but some possible resources have been identified by Geoscience Australia.
Geothermal technologies in particular offer significant opportunities for a source of
economical, zero emissions base load power in the future, while solar thermal will become
increasingly competitive in the future.
The Northern Territory Government also encourages the adoption of renewable energy,
particularly in remote areas that are not serviced by an electricity grid. Some important
initiatives are shown below.
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Table 4.3: Northern Territory renewable energy initiatives
Solar Power Stations

Five solar power stations are operational and generating clean
renewable energy :-

■
■
■
■
■

Bulman
Kings Canyon
Ntaria (Hermannsburg)
Yuendumu
Lajamanu

Renewable
Remote
Power
Generation Program (RRGP)

The NT Department of Regional Development, Primary Industry,
Fisheries and Resources is currently implementing the Australian
Government’s RRGP to increase the uptake of renewable energy.
Under the program, cash rebates of up to 50% are provided to
remote power users and power providers towards the installation
of renewable technology in remote areas.

Solar Technology Demonstration
Facility (STDF)

As part of the Northern Territory Government's support for the
Desert Knowledge Precinct, the STDF is funded approximately
$3M by the Australian Governments RRPGP.

Geothermal Legislation

The NT Geothermal Energy Act was passed in April 2009.
The legislation facilitates the grant of exploration and
development tenure for geothermal energy which would virtually
all be utilised to generate electricity.

Source: The Northern Territory Government.

In addition to these initiatives, Alice Springs is already one of five Australian ‘solar cities’. In
partnership with the Australian Government, the Northern Territory Government is
contributing to installing solar photovoltaic panels on homes and businesses, rolling out solar
hot water systems and smart meters and providing solar installations for iconic sites.
The modelling results show that in the business as usual scenario over 20% of the States’
energy capacity comes from oil based generators. Under the CPRS scenarios, both with and
without international trading, there is a significant switch to gas based generation. Most of the
gas used on power generation for the Northern Territory comes from the Amadeus Basin in
central Australia. The gas is transported via a pipeline which currently operates at
approximately 75% capacity. Present day estimates of proved recoverable reserves in the
Amadeus Basin are estimated at 120-150 petajoules. Offshore estimates vary, but could be as
much as 20,000 petajoules.
The modelling results highlight the opportunity for the Northern Territory to become
competitive in the future in the use of gas and/or renewable energy generating technologies
such as thermal and geothermal.

4.5.5

Queensland

The Queensland Government, through the Office of Clean Energy, is driving the uptake of
energy efficiency measures and the development and deployment of renewable energy
technology throughout Queensland. The increased use of renewable energy in Queensland is
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an important contribution to achieving the expanded Mandatory Renewable Energy Target of
20 per cent of Australia’s electricity capacity from renewable sources by 2020.
A key initiative is to support the installation of 200,000 solar hot water systems for Queensland
families at a reduced cost - $500 fully installed ($100 for pensioners and concession card
holders). This will double the number of solar hot water systems in Queensland homes,
reducing energy costs by up to $96 million and lowering carbon emissions by up to 640,000
tonnes over three years.
Modelling released by the Australian Geothermal Energy Association (AGEA) indicates
1000MW of geothermal energy can be expected in the National Electricity Market by 2020 and
that Queensland is a region that can provide a large amount of capacity.
The University of Queensland estimates enough energy is stored in geothermal reserves to
supply Australia’s energy needs for 6000 years based on current demand levels. They suggest
that up to 4000MW of baseload capacity could be sourced from the Cooper and Eromanga
Basins by 2030 making a significant contribution to Australia’s energy requirements.
The Queensland Government is investing $15 million over five years in the Geothermal Centre
of Excellence, in partnership with the University of Queensland. The centre will be the biggest
of its type in Australia and, through research and development, will make Queensland and
Australia leading technology providers in the growing geothermal energy sector.
Queensland’s known geothermal resources are a long distance from transmission lines and the
major population centres on the east coast. In June 2007, as a ClimateSmart 2050 initiative,
the Queensland Government committed $5 million for the Coastal Geothermal Energy
Initiative to support investigation of additional sources of geothermal energy through drilling
of purpose-specific wells close to existing transmission lines.
Australia’s only operating geothermal power station in Birdsville, western Queensland,
provides approximately one quarter of the town’s energy supply, reducing diesel consumption
by about 160,000 litres per year, and reducing greenhouse gas emissions by 430 tonnes.
The Queensland Government has also invested in the $4.5 million solar farm at Windorah, a
remote town in Queensland’s south-west. The project’s solar concentrator dishes focus the
sun’s rays onto solar PV cells, providing power for around sixty homes and businesses. In ideal
conditions, it could generate enough power for the entire town. Replacing diesel-generated
electricity with solar power will lead to savings of up to 100,000 litres of diesel fuel and 350
tonnes of greenhouse gas emissions a year.
The Queensland Government committed $7 million for a $31 million, 10MW solar thermal
power station at Cloncurry. This project will trial new technology that stores renewable solar
energy in a large carbon block that is heated using a series of heliostats. The technology has
the added advantage of enabling energy to be available on demand and has a low loss factor
of approximately 7 per cent per day.
Queensland produces around 95 per cent of Australia’s raw sugar. With the majority of the
world’s ethanol production coming from sugar crops (F.O LICHT 2004) this makes it an ideal
candidate to benefit from the establishment of a biofuels industry. An increase in the demand
for sugar cane will increase the price available to farmers of the crop.
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Low emissions coal technologies (clean coal technologies) have the potential to significantly
reduce the level of greenhouse gas emissions generated from coal-fired power stations. These
technologies include pre and post combustion capture of carbon at power stations using
Integrated Gasification Combined-Cycle (IGCC); Oxy-firing Technology; post combustion using
CO2 absorption solutions; and Carbon Capture and Storage (CCS).
A key initiative of the Queensland Government involves a A$900 million joint investment with
the State’s black coal mining industry for the accelerated development and deployment of low
emissions coal technologies in Queensland. This commitment is made up the Queensland
Government’s Clean Coal Fund of $300 million and the voluntary contribution made be
Queensland black coal mining industry of $600 million over ten years.
Currently In Queensland there are a number of projects of international significance
demonstrating low emission coal across a range of the prospective technologies. These
include Integrated Gasification and Combined Cycle with Carbon Capture and Storage (IGCC
with CCS) with ZeroGen, Oxyfuel with the Callide Oxyfuel project, and Post-Combustion
Capture (PCC) with the Tarong Energy PCC project.
The Queensland Government also provides funding to the $26M Centre for Low Emission
Technology and the Cooperative Research Centre for Coal in Sustainable Development, as a
collaborative investment with industry to research and develop technologies lowering
greenhouse gas emissions from coal-based power generation, coal gasification and carbon
dioxide capture and storage.

4.5.6

Western Australia

Western Australia currently has less than 200MW of renewable energy capacity, in comparison
to 5300MW of fossil fuel technologies. Renewable energy accounts for 3.4% of its capacity but
only 1% of energy of its energy use. However, there has been a recent commitment by the
Western Australian Government of a renewable energy target of 6% electricity generation in
the SWIS (primary electricity grid) in Western Australia (Next Energy, 2006). Western Australia
is reported to have more than 120MW of wind generation capacity with another 500MW
proposed and the largest wind farm in Western Australia is the 90MW Walkaway wind farm
(Next Energy, 2006). Other major wind farms include Emu Downs and Albany. Western
Australia is very well equipped in terms of solar resources with levels higher than any other
State except the Northern Territory (Next Energy, 2006). It should be noted that the potential
of some types of energies in Western Australia, particularly geothermal and tidal, faces
barriers in that resources are located at a distance from the centres of electricity demand. As
such, this physical barrier of energy transport will be an important consideration.
The Western Australian biofuels industry is in its infancy but with 40 to 50% of Australia’s total
grain output grown in the State there is scope to either export feedstock to biofuel producers
outside of the State or develop an industry within its own borders. Wheat is the predominant
crop grown and would be the obvious feedstock choice but opportunities to expand output of
sugar in the Ord region and broad acre crops such as canola should not be ignored.
Short term feedstock can potentially be wheat, canola and mustard. It is reported that
Western Australia also has substantial lignocellulose resources that can be used as second
generation feedstock. The development of new technologies to produce biofuels from these
sources would offer new income streams from previously unused resources and at the same
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time alleviate any potential conflicts arising between current users of grains and growing
demand from new biofuels industries.
Western Australia has potential forestry opportunities, with a recent study indicating that
there are 16.7 Mha of cleared farmland potentially available for carbon sinks in Western
Australia’s agricultural region (CRC Greenhouse Accounting and Tony Beck Consulting Services,
2003). Of this land, it was estimated that 70% did not have any limitations.

4.5.7

Tasmania

Hydro electricity is a key component of Tasmania’s electricity generation network. Hydro
Tasmania, a State owned enterprise, is the predominant generator in the State with an
installed capacity of 2510MW. Of this only 240MW is sourced from gas with the remainder
being hydro capacity. There is some wind generation capacity in the State, approximately
65MW, with some additional wind capacity in the Bass Strait islands.
During the 1970s and 1980s there was considerable environmental activism and political
backlash arising from the flooding of Lake Pedder as part of the upper Gordon river power
development schemes. Since this time little additional capacity has been added to the hydro
network and environmental concerns limit the ability of the generator to expand in this regard.
As such there is little scope for increased hydro capacity limiting the opportunities for
Tasmania from this source.
Despite the inability of the State to further utilise its hydro resources there is still considerable
capacity for additional renewable sources. Some potential sources for energy include:

■
■
■
■

Wind farm expansions,
Carbon block energy storage,
Alternative fuels, and
Wave power.

The King Island wind farm had an initial capacity of 750kW and has since been upgraded to
2.45MW as part of the King Island Renewable Energy Expansion (KIREX). By 2010 this is
expected to be expanded by an additional 4MW.
Carbon block energy storage is a process in which heat is stored by warming graphite to very
high temperatures and this heat is later extracted and used to power a steam generator. A
250kW unit is planned for King Island with heat for the unit expected to come from solar and
wind sources.
Alternative fuels are being investigated as a possible replacement for mineral based diesel
fuels used in current diesel generator units. King Island has an abattoir which would provide
tallow reducing the need for reliance on imported fuels.
An AusIndustry Renewable Energy Development Initiative Grant for $5m has been awarded to
BioPower Systems in Tasmania to trial tidal power plants in Tasmania. A pilot scale project is
proposed for King Island and Flinders Island to test the concepts.
In addition to the new sources of energy Tasmania also has substantial amounts of forest
available for use as carbon sinks. Some 3.75 Mha of Tasmania is under forest offering the State
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a sizeable asset in terms of it being a source of carbon permits. Approximately 1.5 Mha of this
forest is managed by Forestry Tasmania with around half of this available for sustainable
timber production.

4.5.8

Summary of State level opportunities

Table 4.4 below summarises the opportunities at the State level. The opportunities arising out
of the development of solar generating capacity will accrue mostly to WA and NT given their
comparative advantage in terms of hours of sunlight. The ability for Australia to significantly
expand its hydro capacity is limited however there may be some scope for Tasmania to benefit
from this. Being connected to the NEM grid would allow them to leverage this opportunity to
generate low emissions electricity and sell it into other market connected to the grid. That
said, there is limited scope for them to expand beyond their current capacity.
Wind resources are geographically spread across the nation but NSW, SA and WA have begun
to develop their capacity in this area and subsequently will be able to grow this area relatively
easy and gain from the introduction of a CPRS. Tasmania also stands to benefit from wind by
placing generators on the islands across Bass Strait. Grain production in WA and NSW and
sugar production in Queensland puts these States in a good position to benefit from the
development of a bio-fuels industry. These States would benefit through higher commodity
prices regardless of where the industry itself was located.
Significant coal deposits throughout the eastern States means New South Wales, Victoria and
Queensland will all gain from the development of clean coal technologies. This is particularly
pertinent to Victoria with its vast deposits of brown coal. Similarly, each of these States would
gain from carbon capture and storage technologies that would allow them to mitigate their
emissions.
Queensland and South Australia are ideally suited to production of geothermal energy.
Establishing these industries would allow them to capture the gains coming from the
generation of this low emission source of energy. Almost all Australian States will gain from
growing forestry industries that can be used in sequestering carbon emissions.
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Table 4.4: Summary of opportunities by State
Solar
Victoria
New South
Wales
South
Australia
Northern
Territory
Queensland
Western
Australia
Tasmania

Hydro

Wind

X

Biofuels

X

Clean
coal
X
X

CCS

Geothermal

X
X

X

X
X
X

X

Forestry

X

X

X

X
X

X

X
X

X

X

X
X
X

4.6 State Government plans
4.6.1

New South Wales

Cleaner air and progress towards greenhouse gas reductions is identified as a priority in NSW’s
State Action Plan (2006). There is a Stated Greenhouse Gas Target of achieving a 60%
reduction in greenhouse gas emissions by 2050, and a return to 2000 greenhouse gas levels by
2025. According to the NSW State Action Plan, the major sources of greenhouse gas emissions
in NSW are the stationary energy sector (48%), transport (14%) and agriculture (12%). The
NSW Greenhouse Gas Plan is the government’s long term agenda in making greenhouse gas
emissions cuts. It has included actions such as annual investments to increase industry
innovation and develop new technologies, encouraging low emission energy supply and
decreasing electricity demand, and curbing of transport sector emissions. The State Action
Plan proposes exploration of the development of incentives to increase uptake of cleaner fuels
and low emission vehicles.
The Action for Air quality management plan for NSW was updated in 2006 to encompass new
targets. These include:

■

Reduction of motor vehicle emissions by half, by 2020. It is proposed that this can be
achieved by cleaner fuels and car technology, and improvement of public transport
systems.

■

Licensed industry, under the Clean Air Regulation, will be required to make technology
upgrades in order to reduce industry and energy sector emissions.

Another related priority identified in the State Action Plan is of a reliable electricity supply with
increased usage of renewable energy. A Stated target for NSW is to have 10% electricity
consumption from renewable sources by 2010 and 15% by 2015. In 2006, renewable energies
represented 6.1% of NSW’s total energy consumption. Renewable energy consumption rose
from approximately 4% to 6.1% over the 2004 to 2006 period (State Action Plan, Figure 32,
2006). The State Action Plan (2006) proposes a number of initiatives to increase the usage of
renewable energies. These include:

The views expressed in these reports do not represent the official views of the
States and Territories or of the Council for the Australian Federation.

77

Report 3: State and regional economic futures report

■

More intensive promotion of the GreenPower program which allows consumers to
choose to have their electricity supplied from renewable energy sources for a small
annual cost.

■

Continued implementation of the NSW Government’s Energy Management Program,
requiring Government departments to purchase a proportion of their electricity from
renewable sources.

The State Action Plan proposes the following actions to increase the supply of renewable
energies:

■

Establish a NSW Renewable Energy Target (NRET) imposing a target on electricity
retailers, with an enforceable penalty for non-compliance for failure to meet targets.
This is proposed to be backed by a tradeable certificate regime to facilitate innovation
and promote the most efficient investments in renewables.

■

Extend the NSW Greenhouse Gas Abatement Scheme to provide financial incentives for
certain types of renewable generation to be constructed.

■

Continue the Energy Savings Fund, which is a $200 million fund to support demand
management and local renewable projects.

The NSW Department of State and Regional Development (January 2008) had identified five
key sectors as future “innovation sectors”:

■
■
■
■
■
4.6.2

financial services;
creative industry;
manufacturing;
logistics; and
resources (coal).

Victoria

The “Growing Victoria Together” plan (launched in 2001) is Victoria’s current ten year
development plan to 2010 based around the areas of economic growth, health and education,
environment, communities and democracy. The Victorian government has identified ten
shared goals for setting Government priorities.
The economic growth section of the plan recognises that innovation and creativity are
essential in a knowledge-based global economy, in terms of application to Victoria’s traditional
industry strengths and to new industries. This is applicable to the development of new green
industries. The need to continue increasing the export orientation of Victorian businesses and
minimising regulatory costs is recognised. Goals in this area include increasing productivity and
competitiveness, increased and “better jobs” across Victoria and a greater share of national
business investment.
Under population strategy, the need to improve rail and public transport systems is identified.
Population considerations will be essential under climate change policy impacts, and public
transport usage is projected to increase under CPRS implementation. A specific measure of
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progress set in this area is to increase public transport use in Melbourne, as a proportion of
trips taken by motorised means, from 11% in 2002 to 20% by 2020.
Goals under the plan which are particularly relevant to the issue of climate change and climate
change response policy are environmental protection for future generations (sustainability)
and the efficient use of natural resources. The sustainability area encompasses recognition of
environmental pressures on rivers, land and native vegetation. The importance of past
improvements in agricultural productivity for land management is recognised. It is stated that
more sustainable land management practices and increased environmental protection
measures are needed to face challenges such as erosion, salinity and loss of species. Measured
progress indicators set in the sustainability area include returning the health of the Snowy
River to 21% of its original flow by 2011, and increasing the extent and quality of native
vegetation. Land management, rivers and species diversity are all vulnerable areas under
unmitigated climate change.
In terms of efficient usage of natural resources, Victoria’s plan, specific reference is made to
the depletion of water and energy supplies, and control of greenhouse gas emissions. The aim
of moving to a less-greenhouse-gas-intensive economy is stated and, as well as the aim of
reducing water usage, and cutting waste. Measures of progress include reducing Melbourne’s
water usage by 15% per capita from the 1990s average by 2010 and more efficient water
usage in agriculture. As well as this, another indicator is reduction of solid waste generations
and increasing the amount of waste recovered for reuse, recycling and energy generation.
Victoria’s key economic statement, “Victoria: Leading the Way” (Department of Innovation,
Industry and Regional Development, 20 April 2004) further identifies development aims and
actions for the state. This statement states actions for a number of areas:

■
■
■
■
■
4.6.3

stimulating investment and new jobs;
investing in infrastructure in terms of transport of goods;
fostering innovative and export-oriented businesses;
maximising sustainable returns from the natural resource base; and
boosting competitiveness and growth in services.

Queensland

Queensland’s long term strategy “Toward Q2: Tomorrow’s Queensland” (September 2008)
sets targets to be achieved by 2020 in terms of five key areas: economic growth, the
environment, education, health and community equity.
Two targets are stated in terms of facilitating Queensland’s economic growth:

■

making Queensland Australia’s strongest economy, with infrastructure that anticipates
growth; and

■

a 50% increase in the proportion of Queensland businesses undertaking research and
development, and innovation.
These targets relate to climate change in the sense there needs to be consideration of growth
acceleration and deceleration in sectors under climate change policy implementation, and the
effects this will have on overall State economic growth. Also, innovation, and research and
development are required in development of future green sectors and opportunities in the
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economy. The Q2 plan acknowledges that mining is an important area of Queensland’s
economy, but also States that Queensland has a high level of non-mining investment projects.
It States that the Government is attempting to diversify Queensland’s economic base from its
traditional strengths in mining, tourism and agriculture to future industries such as aviation,
health, education, science and technology. In terms of innovation, the Q2 plan identifies the
ability of innovation in driving economic and job growth and in protecting the environment via
creation of greener products and smarter business methods.
Queensland’s Q2 Plan focuses on achieving environmental aims and the two main targets
identified are:

■

cutting Queensland’s carbon footprint by one third with reduced car and electricity use;
and

■

protection of 50% more land for natural conservation and public recreation.

It is recognised by the plan that Queensland produces more greenhouse gases per person than
any other Australian region and has a strong dependence on coal fired energy, a large energyintensive industry base and a dependence on road transport. Reduction of emissions by the
deployment of renewable energies and low emissions technologies (clean coal) is mentioned
by the Q2 plan. The plan also recognises the importance of planning measures that set aside
green spaces between neighbourhoods and regions as a method of ecosystem protection.
ClimateSmart 2050 was launched in June 2007 to contribute to achieving the national
emissions target of 60 percent below 2000 levels by 2050.
The ClimateSmart 2050 strategy contains initiatives worth $844 million, including:

■
■

$300 million investment in carbon capture and storage technologies;

■

$50 million Queensland Renewable Energy Fund to support deployment of renewable
energy technologies in Queensland;

■

$50 million SmartEnergy Savings Fund to support investments in energy efficiency in
small-to-medium sized businesses; and

■

targeted policy initiatives to promote energy efficiency in households, business and
government.

$430 million Queensland Climate Change Fund to support new climate change
initiatives;

Since the release of ClimateSmart 2050, major new mitigation measures include $60 million
over three years for the ClimateSmart Home Service to improve household energy efficiency,
$3.4 million for the Big Light Switch campaign in 2008 which delivered one million compact
fluorescent light bulbs to households and $3 million over two years for the Low Carbon Diet
household carbon reduction program.
During 2008, the Queensland Government undertook a public review of ClimateSmart 2050 in
response to major changes in climate change science and policy commitments at a national
and international level. The revised strategy, including a range of new initiatives consistent
with COAG principles for complementary measures, will be released in mid-2009.
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ClimateSmart Adaptation 2007-2012 was launched in June 2007. An Australian first, it is an
action plan of 62 initiatives to prepare Queensland sectors and communities for the physical
impacts of climate change, covering areas such as water planning, human health, agriculture
and emergency services.

4.6.4

South Australia

One of the major objectives identified in South Australia’s Strategic Plan (2008) is to attain
sustainability. Main areas that fall under this objective include biodiversity, water, ecological
footprint, energy and climate change.
In terms of biodiversity, South Australia’s Strategic Plan identifies the target of losing no
species as a result of human impacts. This relates strongly to the climate change area in terms
of potential impacts on species diversity from unmitigated climate change. Another Stated
target in this area is to have five well established biodiversity corridors to maximise ecological
outcomes in regards to climate change.
A Stated climate change target in South Australia’s Strategic Plan is to achieve greenhouse gas
reductions (Kyoto target) by limiting greenhouse gas reductions to 108% of 1990 levels during
the 2008-2012 period. This is seen as a step towards the ultimate goal of cutting emissions by
60% by 2050. Also encompassed under climate change targets is the target of increasing public
transport usage to 10% of metropolitan weekday passenger vehicle kilometres travelled by
2018.
Reducing South Australia’s ecological footprint by 30% by 2050 is also identified as a target
under the sustainability objective. It is stated that this will be achieved by more responsible
consumption, new technology development and innovation.
In terms of energy, the Strategic Plan identifies the need to generate more renewable energy
electricity and make future patterns of energy consumption more sustainable. As part of this,
three targets are stated. The first is to support the development of renewable energy in order
to have it comprise 20% of electricity production and consumption by 2014. Other targets are
to improve the energy efficiency of government buildings by 25% from 2000-01 levels by 2014,
and improve the energy efficiency levels of dwellings by 10% by 2014.
The Strategic Plan also encompasses the issue of the sustainable water usage. This issue
relates to the potential impacts on water from unmitigated climate change. Targets are to
manage water within sustainable limits by 2018 and to maintain goals in terms of River Murray
flows and salinity.

4.6.5

Western Australia

A consultation draft of a Natural Resource Management (NRM) Plan was released in June 2008
by the Council of Natural Resource Agency Chief Executives (CONRACE) for the Western
Australian Government.
The NRM plan is adapted from the State Sustainability Strategy and thus has a strong focus on
sustainable development. The overarching long term goals of the plan are stated to be (WA
draft NRM, June 2008):
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■

Creation of conditions fostering strong economic growth delivering jobs, opportunities
and greater wealth.

■

Protection and enhancement of the Western Australian lifestyle and ensuring
sustainable management of the environment.

■

Ensuring regional Western Australia is strong and vibrant, particularly in terms of
adequate valuation of the regional environment, and Government decision making.

Western Australia’s draft NRM is divided into six main outcomes, all of which relate in some
way to adaptation/mitigation strategies to climate change. In the areas of biodiversity, water,
coasts and marine, land, and atmosphere and air, climate change is identified as a “priority
rating 1” threat in terms of the extent and reversibility of impacts, the rate of worsening,
environmental, societal and economic impacts, and potential consequences for future
generations.
In terms of the first NRM outcome of recovering and conserving Western Australia’s
biodiversity, the plan acknowledges the threats from climate change to biodiversity assets.
Proposed actions include improving biodiversity conservation requirements in natural resource
use sectors, and securing important habitats in an expanded national reserve system.
The second outcome identified by the plan is to maintaining and enhancing the condition and
beneficial uses of Western Australia’s priority waterways. It is identified under this area that
the State Water Plan has prioritised water resource management as a priority, and that this
focus needs to be renewed under climate change to accommodate for increasing
demands/usage. Under this area, some proposed actions include conducting of comprehensive
water assessment and planning for the Fitzroy River and undertaking a risk
assessment/evaluation to determine tourism impacts and fire regime impacts on water
quality.
Protection of Western Australia’s marine and coastal environment relates to climate change
due to the potential impacts of climate change on marine species and their habitats. Under
this outcome, one of the proposed actions is to specifically assess the impacts of climate
change by focusing on iconic areas where impacts on underwater habitats are likely to occur
soon and be most evident.
The fourth outcome of ensuring sustainable management of Western Australia’s agricultural
and land resources focuses on the importance of the agricultural industry and identifies the
high risk to the South-West from climate change. It is stated that adaptation of agriculture and
other land uses to climate change is a priority under the Greenhouse Strategy. One proposed
action in this area are adaptation to climate change in vulnerable areas based on adjusting
land use and management systems to match climate and resource capability and environment
repair. Another proposed action is to develop incentive and market-based schemes to
encourage landowners to maintain environmental services provision.
The fifth outcome targeted by Western Australia’s draft NRM relates to planning and
management of urban and semi-urban areas to mitigate adverse social/environmental impacts
of rapid population growth. This area relates to climate change in the sense that planning of
future urban areas has to take into account climate change impacts (i.e.: coastal areas) and
population growth will increase demands on water resources and could aggravate
environmental degradation.
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The final outcome covered by Western Australia’s draft NRM is to enhance community skills,
knowledge and engagement through support, knowledge, management, resource condition
assessment and evaluation of outcomes.

4.6.6

Northern Territory

The Northern Territory Government will release its overarching Northern Territory Climate
Change Policy in 2009. The Policy will demonstrate Government leadership on climate change
issues, and will also provide mechanisms for business, industry, and households to reduce their
greenhouse gas emissions, become more energy efficient, and take up opportunities arising
from the introduction of a carbon price in the Australian economy.
The Northern Territory is planning to release a twenty year plan, called the Territory 2030
Strategic Plan, by the mid of this year.
The areas it will address include:

■
■
■
■
■

prosperity;
wellbeing;
environment;
building sustainable communities; and
expanding opportunities.

The Northern Territory has an Integrated Natural Resource Management (NRM) Plan (March
2005) that was developed by the Landcare Council of the Northern Territory. It encompasses
natural resource long term goals and contains specific actions for the period 2005 to 2010.
The assets of biodiversity, land, inland waters, coastal and marine and communities,
institutions and knowledge, are identified by the plan. These are all categories that are likely to
be affected by unmitigated climate change.
The Northern Territory’s NRM Plan is based on the concepts of ecologically sustainable
development, adaptive management and on a precautionary principle. The implications of this
are that the plan takes consideration of future population needs, is based on the notion that
planning can err on the side of caution when uncertainty exists, and assumes that
environmental resource knowledge is incomplete or imperfect. All these approaches are
relevant to the category of climate change and climate change policies.
The NRM Plan recognises the importance of mining and energy production, tourism and
agricultural industries to the Northern Territory economy.
One of the major outcomes identified by the NRM is to conserve biodiversity. This
encompasses a range of action targets such as identification of all sites of international and
national significance by 2010 and increasing conservation protection of such sites by 50% from
2050 levels. This is a significant action in terms protection of natural sites in the face of climate
change. Some action targets refer specifically to climate change such as refinement of
greenhouse gas emission estimates from vegetation and fire regions in priority areas.
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In the area of land management, the Northern Territory’s NRM sets an overarching target of
land use by 2050 that facilitates ecosystem services, resource quality and maintains productive
capacity. Numerous action targets are stated in this area such as determination of the regions
likely to be significantly impacted by climate change in terms of production, and contribution
to regional modelling for such areas.
Water availability, conservation and management of water resources and the importance of
water resources to support industrial uses are all issues identified by the NRM plan. Stated
action targets for this area include adoption of best management practices for 50% of all
inland aquatic systems vulnerable to land use and development pressures by 2010.
The potential impacts of climate change on coastal and marine environments (i.e.: coral
bleaching) is recognised by the NRM plan. It is stated that predicted impacts will need to be
factored in to the future coastal infrastructure development. Specific action targets include the
preparation of coastal management plans to address climate change impacts such as sea level
increase, increased cyclone intensity and storm surges.
The last section of the NRM plan relates to community access to knowledge, skill and
resources in terms of land management and sustainability. It encompasses the development of
institutions for natural resource management.

4.6.7

Tasmania

Tasmania’s long term plan, “Tasmania Together” (2006) sets twelve broad goals and numerous
benchmarks to be achieved by 2020. Goals encompass a number of areas, headline indicators
and specific targets. Goals cover areas such as natural heritage (headline indicator of land
protection), innovation, sustainable management (with greenhouse gas emissions as a
headline indicator), education and work opportunities.
The goal of sustainable management of natural resources in the plan specifically encompasses
greenhouse gas reduction targets for Tasmania. It is stated in the plan that Tasmania’s levels of
greenhouse gases emission levels were 9.8 megatonnes in 2000. The target of 7.4 Mt is set by
the plan for 2020.
Under the area of standard of living, indicators include transport accessibility and costs of food
and utilities for low income earners. Such targets and indicators are related to climate change
policy in the sense that policies can affect living costs as well as the usage of public transport.
The area of education and training identifies the overall goal of equipping the workforce with
skills to support business and industry and provides specific targets such as school retention
targets and numbers of traineeships/apprenticeships. This is relevant to climate change policy
in the sense that climate change policies will transform skill sets and the job structure of the
economy, and training and development will need to encompass such future changes.
In the communities’ area, sustainable population levels are identified as a standard. The
national average is targeted by Tasmania’s plan for the years 2010, 2015 and 2020. Population
pressures and demands on resources will need to be a crucial future consideration in terms of
climate change.
Under the area of community and culture, arts and cultural industries are specifically
recognised in terms of being targeted as a future leader and engine for growth. Also
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encompassed in this area is increasing visits to cultural sites, and identification and
conservation of heritage and cultural landscapes.
The innovation area of the plan includes the standard of encouraging and supporting
innovation and new technologies. In the context of climate change, this area of the plan could
potentially relate to the development of energy efficient and low carbon future technologies.
The plan targets the attainment of being the State with the highest research and development
expenditure as a proportion of Gross State Product, in future years.
Another important standard Stated by the plan in terms of innovation is promotion of
Tasmania’s ‘green image”, natural resources and location advantages. Encompassed by this are
targets for tourism expenditure, mineral exploration expenditure, and food, agricultural and
fishery exports. This is significant in the sense that all these areas are likely to be affected by
future climate change and climate change policies. Tasmania’s mineral exploration
expenditure, which was 0.62% of Australian exploration expenditure in 2001/02, is targeted to
be 1.3% by 2020. Increases of 15% of tourism expenditure are targeted, in terms of five year
intervals to the year 2020, as are exports of agriculture, food and fishery.
The valuation and protection of natural heritage encompasses standards on protection of
natural areas and biodiversity. Specific targets are set for future years in terms of threatened
species. A specific target set for land protection is to increase legislation and contract
protected land (heritage areas) to 50% by 2020.

4.6.8

Australian Capital Territory

The updated Canberra Plan (released in 2008) focuses on a number of key areas: the changing
environment, healthcare, community fairness and safety, education and skills development,
economic growth, neighbourhoods, and services provision.
In the ‘changing environment’ section of the plan, the increasing commitment to addressing
climate change is acknowledged and it is stated that the ACT government has accelerated its
development of long-term sustainable options such as water security measures. The ACT
Climate Change Strategy for the period 2007 to 2025, “Weathering the Change”, was released
in 2007. The Canberra Plan acknowledges that the ACT Government will implement
commitments under this strategy and also adopt strategies to manage impacts of climate
change on the community’s most vulnerable. Proposed future focuses include implementing
water security measures, and adoption of sustainable practices to ensure water and energy
supply security.
Skills shortages are acknowledged in the ‘changing environment’ section of the plan and the
ACT government proposes to work locally and with the Federal Government to implement a
coordinated strategic response to addressing this issue. In terms of climate change, this area
relates to the need to consider future ‘green skill’ areas and the potential job development in
such areas.
Innovation and knowledge are highlighted under the ‘economic growth’ section of the
Canberra Plan as drivers of new business practices, processes and technologies. There is
mention of the development of creative industries and the contribution of these towards
economic outcomes. The plan highlights a number of ACT government initiatives to facilitate
innovation, including the funding of specialist advisory services to work with innovation and
technology based business to accelerate their development. In the context of climate change,
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this area of the plan could potentially relate to the development of energy efficient and low
carbon future technologies.
The Canberra Plan also contains details on the ACT Government’s new capital works and
infrastructure maintenance program. The 2008-09 Budget for the ACT announced the strategic
infrastructure investment program for the ACT, “Building for the Future”. Targeted funding
figures include $250 million for integrated transport initiatives, $100 million for climate change
initiatives, $500 million for information and communication technologies and $200 million for
increasing funding of existing capital works programs.
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