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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:  

ƴ the precise price path for carbon; 

ƴ global action;  

ƴ technological responses; and 

ƴ 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 
ŜŎƻƴƻƳȅΩǎ ŎŀǇƛǘŀƭ ǎǘƻŎƪ ǘƻ ƻƴŜ ǘƘŀǘ ƛǎ ƭŜǎǎ ŜƳƛǎǎƛƻƴǎ ƛƴǘŜƴǎƛǾŜΦ  

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. 
!ǳǎǘǊŀƭƛŀΩǎ ƘŜǊƛǘŀƎŜ ǎƛǘŜǎ ǎǳŎƘ ŀǎ ǘƘŜ DǊŜŀǘ .ŀǊǊƛŜǊ wŜŜŦ ŀƴŘ YŀƪŀŘǳ ŦŀŎŜ ǎǳŎƘ ǘƘǊŜŀǘǎΦ 
!ǳǎǘǊŀƭƛŀΩǎ ƳŀƧƻǊ ǇƻǇǳƭŀǘƛƻƴ ŎŜƴǘǊŜǎ ŎƻǳƭŘ ŦŀŎŜ ƛƴŦǊŀǎǘǊǳŎǘǳǊŜ ǊŀƳƛŦƛŎŀǘƛƻƴǎ ŦǊƻƳ ŎƭƛƳŀǘŜ 
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 
ŀƴŘ !ǳǎǘǊŀƭƛŀΩǎ ƻǾŜǊŀƭƭ ǿŀȅ ƻŦ ƭƛŦŜΦ  

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 
9ŎƻƴƻƳƛŎǎΩ ƳƻŘŜƭƭƛƴƎ ƛƴŘƛŎŀǘŜǎ ǘƘŀǘΣ ǊŜƭŀǘƛǾŜ ǘƻ ǘƘŜ ǊŜŦŜǊŜƴŎŜ ŎŀǎŜΣ ŀ р% 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 
ǿƘŜǊŜ !ǳǎǘǊŀƭƛŀΩǎ ŀŎǘƛƻƴ ƛǎ ǳƴƛƭŀǘŜǊŀƭΣ ǊŜǇǊŜǎŜƴǘŜŘ ŀǎ ŀ ǎŎŜƴŀǊƛƻ ǿƛǘƘ ŎƻƴǎǘǊŀƛƴŜŘ ǘǊŀŘŜ ƛƴ 
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: 

ƴ coal ς brown coal, thermal coal and coking producers; 

ƴ aluminium, alumina and bauxite; 

ƴ electricity; 

ƴ petroleum and coal products; and 

ƴ iron, steel and metals.  

/ƭƛƳŀǘŜ ŎƘŀƴƎŜ ǊŜǎǇƻƴǎŜ ǇƻƭƛŎȅ ǿƛƭƭ ŀƭǎƻ ƘŀǾŜ ǾŀǊȅƛƴƎ ŎƻƴǎŜǉǳŜƴŎŜǎ ŦƻǊ !ǳǎǘǊŀƭƛŀΩǎ {ǘŀǘŜǎ ŀƴŘ 
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 
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on coal fired electricity, aluminium smelting and strong concentration of exported coal mining 
production. Other key regional impacts include: 

ƴ ±ƛŎǘƻǊƛŀΩǎ ǊŜƭƛŀƴŎŜ ƻƴ ŜƳƛǎǎƛƻƴǎ-intensive industries means that it will experience 
decreased output from these industries. 

ƴ 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 ς 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. 
tƻǘŜƴǘƛŀƭ ΨƎǊŜŜƴΩ ǎƪƛƭƭ ŀǊŜŀǎ ƛƴŎƭǳŘŜ ό!ǳǎǘǊŀƭƛŀƴ /ƻƴǎŜǊǾŀǘƛƻƴ CƻǳƴŘŀǘƛƻƴ нллуύΥ 

ƴ renewable energy; 

ƴ energy efficiency; 

ƴ sustainable water systems; 

ƴ green buildings; 

ƴ sustainable farming and forestry; 

ƴ green services - auditing, accrediting, accounting, banking and trading; 

ƴ transport - public transport, bio-fuels, energy efficient cars; and 

ƴ 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: 

ƴ forestry; 

ƴ carbon capture and storage technologies; 

ƴ renewable energies; 

ƴ the development of energy efficient technologies; and 

ƴ 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.  /ŜƴǘǊŀƭ ǘƻ ǘƘƛǎ ƻōƧŜŎǘƛǾŜ ƛǎ ǘƘŜ !ǳǎǘǊŀƭƛŀƴ DƻǾŜǊƴƳŜƴǘΩǎ 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:  

ƴ one without co-ordinated international action to address climate change; and  

ƴ 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: 

ƴ regional development; 

ƴ demands on infrastructure; 

ƴ support for research and development; and 

ƴ 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 
ŘǊŀǿǎ ƻƴ ƎŜƴŜǊŀƭ ŜǉǳƛƭƛōǊƛǳƳ ƳƻŘŜƭƭƛƴƎ ŎƻƴŘǳŎǘŜŘ ǳǎƛƴƎ !ŎŎŜǎǎ 9ŎƻƴƻƳƛŎǎΩ ƛƴ-house 
modelling capability.  It also relies heavily on research conducted for official reviews in 
Australia and internationally including the research used to inform the GovernmŜƴǘΩǎ ²ƘƛǘŜ 
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 
!ǳǎǘǊŀƭƛŀΩǎ ŜŎƻƴƻƳƛŎ ǎŜŎǳǊƛǘȅΦ  ²ƛǘƘƻǳǘ ǇƻƭƛŎȅ ŀŎǘƛƻƴΣ ǎƻŎƛŜǘƛŜǎ ŀƴŘ Ŝconomies 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 
ƎǊŀŘǳŀƭ ǘǊŀƴǎŦƻǊƳŀǘƛƻƴ ƻŦ ǘƘŜ ƴŀǘƛƻƴΩǎ ŎŀǇƛǘŀƭ ǎǘƻŎƪ ǘƻ ƻƴŜ ōŀǎŜŘ ƻƴ ƭƻǿ-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 wŜŎŜƴǘ ŎƘŀƴƎŜǎ ƛƴ ǘƘŜ /ƻƳƳƻƴǿŜŀƭǘƘΩǎ Ǉƻǎƛǘƛƻƴ 
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: 

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

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

ƴ More generous assistance for emission-intensive trade-exposed sectors (EITE) was 
ŀƴƴƻǳƴŎŜŘ ǳƴŘŜǊ ǘƘŜ ΨDƭƻōŀƭ wŜŎŜǎǎƛƻƴ .ǳŦŦŜǊΩΦ  CƻǊ ŜȄŀƳǇƭŜΣ 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.  
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ƴ 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.  

ƴ 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 anaƭȅǎŜŘ ǘƘŜ ƛƳǇƭƛŎŀǘƛƻƴǎ ƻŦ ǘƘŜ /ƻƳƳƻƴǿŜŀƭǘƘΩǎ 
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 
ŎƭƛƳŀǘŜ ŎƘŀƴƎŜ Ŏŀƴ ōŜ ŀƴŀƭȅǎŜŘΦ ¢Ƙƛǎ ƛǎ ǘƘŜ ŦǊŀƳŜǿƻǊƪ ǘƘŀǘ ǳƴŘŜǊǇƛƴƴŜŘ ǘƘŜ {ǘŜǊƴ wŜǾƛŜǿΩǎ 
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.  ¢ƘŜ ǘŜǊƳ ΨǳƴƳƛǘƛƎŀǘŜŘΩ ƳƛƎƘǘ 
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 

ƴ 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. 

ƴ 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). 

ƴ 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). 

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

Rainfall 

ƴ 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. 

ƴ 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. 
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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 ï2.5 ï3.5 ï2.4 ï4.2 ï4.1 ï1.4 ï2.5 ï2.8 

2070 ï9.3 ï12.9 ï8.6 ï15.5 ï14.9 ï5.1 ï9.0 ï10.3 

2100 ï13.7 ï19.0 ï12.7 ï22.8 ï21.9 ï7.6 ï13.3 ï15.2 

*  Percentage change relative to 1990 

{ƻǳǊŎŜΥ /{LwhΣ ΨRegional rainfall projections in Australia to 2100 for three climate casesΩΣ Řŀǘŀ ǇǊŜǇŀǊŜŘ ŦƻǊ ǘƘŜ 
Garnaut Climate Change Review, CSIRO, Aspendale, Victoria, 2008. 

Table 2.2: Projected changes to State-wide average rainfall, dry and wet outcomes in a no-
mitigation case* 

 NSW Vic. Qld SA WA Tas. NT ACT 

Dry outcome (10th percentile) (a) 

2030 ï10.1 ï8.3 ï11.5 ï13.1 ï12.7 ï5.2 ï11.4 ï8.2 

2070 ï37.0 ï30.3 ï42.0 ï48.0 ï46.5 ï19.2 ï41.8 ï30.1 

2100 ï54.6 ï44.7 ï61.8 ï70.8 ï68.5 ï28.3 ï61.6 ï44.4 

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. 

{ƻǳǊŎŜΥ /{LwhΣ ΨwŜƎƛƻƴŀƭ ǊŀƛƴŦŀƭƭ ǇǊƻƧŜŎǘƛƻƴǎ ƛƴ !ǳǎǘǊŀƭƛŀ ǘƻ нмлл ŦƻǊ ǘƘǊŜŜ ŎƭƛƳŀǘŜ ŎŀǎŜǎΩΣ Řŀǘŀ ǇǊŜǇŀǊŜŘ ŦƻǊ ǘƘŜ 
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  

ƴ 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).  

ƴ 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 

ƴ ²ƛǘƘ ƴƻ ƳƛǘƛƎŀǘƛƻƴΣ !ǳǎǘǊŀƭƛŀΩǎ ƘƛƎƘ ŀƭǘƛǘǳŘŜ ǎǇŜŎƛŜǎ ŀǊŜ ŀǘ ǊƛǎƪΦ CƻǊ ŜȄŀƳǇƭŜΣ ŀ мϲ/ 
temperature rise, anticipated in about 2030 for south-eastern Australia, will eliminate 
100% of the habitat of the mountain pygmy possum. 

ƴ 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 

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

ƴ 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. 

ƴ 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. 

ƴ In an unmitigated case, later in the century, decreasing runoff and increased variation in 
runoff are likely to limit the Murray-5ŀǊƭƛƴƎ .ŀǎƛƴΩǎ ŀōƛƭƛǘȅ ǘƻ ǊŜŎƘŀǊƎŜ ǎǘƻǊŀƎŜǎΦ .ȅ нлолΣ 
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). 

ƴ 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). 

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

Ì For a 2ς3°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). 

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

Tourism and natural resources 

ƴ ¦ƴƳƛǘƛƎŀǘŜŘ ŎƭƛƳŀǘŜ ŎƘŀƴƎŜ ǿƻǳƭŘ ŀŦŦŜŎǘ !ǳǎǘǊŀƭƛŀΩǎ ƴŀǘǳǊŀƭ ǘƻǳǊƛǎǘ ŀǘǘǊŀŎǘƛƻƴǎ ƛƴŎƭǳŘƛƴƎ 
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. 

ƴ 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. 

ƴ 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: 

Ì 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%. 

Ì A 2ς3°C temperature rise could lead to the loss of 80% of freshwater wetlands in 
Kakadu. 

Ì A 2ς3°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. 

Ì A 5°C increase may result in a loss of 90ς100% of core habitat for most native 
vertebrates. 

Critical infrastructure 

ƴ 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. 

ƴ 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 ς 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. 

ƴ 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.  

ƴ 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 

ƴ 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. 

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

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

International trade 

ƴ 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 
levelǎ ƻŦ !ǳǎǘǊŀƭƛŀΩǎ ǘǊŀŘƛƴƎ ǇŀǊǘƴŜǊǎΦ  

ƴ 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 iƴ !ǳǎǘǊŀƭƛŀΩǎ ǘŜǊƳǎ ƻŦ ǘǊŀŘŜΦ 
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2.2.2 State and Territory impacts of climate change by 2100 under the no-
mitigation case ς 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. 
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Figure 2.2: Overview of regional impacts of unmitigated climate change by 2100 ς Garnaut Review 

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

2.2.3 Costs of inaction ς 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 
/ƘŀƴƎŜ όά/ƭƛƳŀǘŜ /ƘŀƴƎŜ ς tƻǘŜƴǘƛŀƭ LƳǇŀŎǘǎ ŀƴŘ /ƻǎǘǎέΣ CŀŎǘ {ƘŜŜǘǎΣ 5//Σ нллуύΦ1  

2.2.3.1 New South Wales 

bŜǿ {ƻǳǘƘ ²ŀƭŜǎ ƛǎ !ǳǎǘǊŀƭƛŀΩǎ Ƴƻǎǘ ǇƻǇǳƭƻǳǎ {ǘŀǘŜΣ ǿƛǘƘ оп% ƻŦ !ǳǎǘǊŀƭƛŀΩǎ ǇƻǇǳƭŀǘƛƻƴ ŀƴŘ 
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 
{ǘŀǘŜΩǎ Ŏƻŀǎǘ ŀǊŜ ǾǳƭƴŜǊŀōƭŜ ǘƻ ǎŜŀ-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. 

ά±ŜǊȅ IƛƎƘέ ǘƻ ά9ȄǘǊŜƳŜέ ŦƛǊŜ ƘŀȊŀǊŘ Řŀȅǎ ŎƻǳƭŘ ƛƴŎǊŜŀǎŜ ōȅ ǳǇ ǘƻ тр% 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 adaptationΣ ±ƛŎǘƻǊƛŀΩǎ ǿƘŜŀǘ ǇǊƻŘǳŎǘƛƻƴ ǿƻǳƭŘ 
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 
±ƛŎǘƻǊƛŀΩǎ ŜƭŜŎǘǊƛŎƛǘȅ ƎŜƴŜǊŀǘƛƻƴ ŎŀǇŀŎƛǘȅ ŀƴŘ ǊŜƭƛŀōƛƭƛǘȅ ƻŦ ŜƭŜŎǘǊƛŎƛǘȅ ǎǳǇǇƭƛŜǎΦ 

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. 

vǳŜŜƴǎƭŀƴŘΩǎ 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.  

vǳŜŜƴǎƭŀƴŘΩǎ ŀƎǊƛŎǳƭǘǳǊŀƭ ƛƴŘǳǎǘǊȅ 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). 

vǳŜŜƴǎƭŀƴŘΩǎ ǘƻǳǊƛǎƳ ƛƴŘǳǎǘǊȅ 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 

.ŜƛƴƎ ǘƘŜ ƴŀǘƛƻƴΩǎ ŘǊƛŜǎǘ {ǘŀǘŜΣ {ƻǳǘƘ !ǳǎǘǊŀƭƛŀ ŦŀŎŜǎ ǎƛƎƴƛŦƛŎŀƴǘ ŎƘŀƭƭŜƴƎŜǎ ŦǊƻƳ ǘƘŜ ƛƳǇŀŎǘǎ ƻŦ 
climate change.  
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{ƻǳǘƘ !ǳǎǘǊŀƭƛŀΩǎ agricultural production is a vulnerable sector. In fact, the DCC reports a 
ƳŀǊƪŜŘ ŘǊȅƛƴƎ ǘƘǊƻǳƎƘƻǳǘ Ƴŀƴȅ ƻŦ {ƻǳǘƘ !ǳǎǘǊŀƭƛŀΩǎ ŀƎǊƛŎǳƭǘǳǊŀƭ ŘƛǎǘǊƛŎǘǎ ƻǾŜǊ ǘƘŜ Ǉŀǎǘ ŦƛŦǘȅ 
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%Φ {ƻǳǘƘ !ǳǎǘǊŀƭƛŀΩǎ ǿƛƴŜƎǊƻǿƛƴƎ ǊŜƎƛƻƴǎ ŎƻǳƭŘ ōŜ ŀŦŦŜŎǘŜŘ 
due to reduced rainfall and water availability.  

In terms of the impacts on coastal zones, it is ǊŜǇƻǊǘŜŘ ǘƘŀǘ слΣллл ōǳƛƭŘƛƴƎǎ ŀƭƻƴƎ ǘƘŜ {ǘŀǘŜΩǎ 
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 
!ǳǎǘǊŀƭƛŀΩǎ 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 south-
western 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 !ǳǎǘǊŀƭƛŀΩǎ ǿŀǘŜr supply 
are already apparent. A decline in mean rainfall in south-west Western Australia from the late 
1960s has lead to a 40-50% ŘŜŎƭƛƴŜ ƛƴ ŘŀƳ ƛƴŦƭƻǿǎΦ LƴŦƭƻǿǎ ŦǊƻƳ ŎŀǘŎƘƳŜƴǘǎ ǇǊƻǾƛŘƛƴƎ tŜǊǘƘΩǎ 
water supply have decreased considerably over the past two decades (DCC, 2008).  

In terms of agricultural and fishery industriesΣ ²ŜǎǘŜǊƴ !ǳǎǘǊŀƭƛŀΩǎ Ϸолл Ƴƛƭƭƛƻƴ ǇŜǊ ŀƴƴǳƳ 
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. TƘŜ 5// ǇǊƻƧŜŎǘǎ ǘƘŀǘΣ ŎƻƳǇŀǊƛƴƎ ǇǊƻŘǳŎǘƛƻƴ ǘƻ ΨǿƘŀǘ ǿƻǳƭŘ ƘŀǾŜ 
ƻǘƘŜǊǿƛǎŜ ōŜŜƴΩ ŀƴŘ ŀǎǎǳƳƛƴƎ ƴƻ ƳƛǘƛƎŀǘƛƻƴΣ  ǿƘŜŀǘ ƻǳǘǇǳǘ ŦǊƻƳ ŦŀǊƳƛƴƎ  ŎƻǳƭŘ ŘŜŎǊŜŀǎŜ ōȅ 
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 
!ǳǎǘǊŀƭƛŀΩǎ 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.  

¢ŀǎƳŀƴƛŀΩǎ Ŏƻŀǎǘŀƭ ȊƻƴŜǎ 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 
¢ŀǎƳŀƴƛŀΩǎ ŎƻŀǎǘƭƛƴŜ ǿƛƭƭ ōŜ ǾǳƭƴŜǊŀōƭŜ ǘƻ ǘƘŜǎŜ ŜǾŜƴǘǎΣ ŀƴŘ ǘƘŀǘ мтΣллл Ŏƻŀǎǘŀƭ ōǳƛƭŘƛƴƎǎ ŎƻǳƭŘ 
be affected within the next 50-100 years.  

¢ŀǎƳŀƴƛŀΩǎ 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.  

LƳǇŀŎǘǎ ƻƴ ¢ŀǎƳŀƴƛŀΩǎ tourism industry will relate to impacts on the natural environment and 
ǘƻ ¢ŀǎƳŀƴƛŀΩǎ ǿƛƴŜ ƛƴŘǳǎǘǊȅΦ ¢ŀǎƳŀƴƛŀΩǎ 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 
ŎƘŀƴƎŜ ƻƴ ǘƘŜ b¢Ωǎ ŀƎǊƛŎǳƭǘǳǊŜ ǎŜŎǘƻǊΦ  

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 TerritoryΩǎ ǘƻǳǊƛǎƳ 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% ƛƴŎǊŜŀǎŜ ƻŦ άǾŜǊȅ ƘƛƎƘέ ƻǊ άŜȄǘǊŜƳŜέ ŦƛǊŜ 
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.  

¢ƘŜ !/¢Ωǎ 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 vector-
borne, 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 ς 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 ς 
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: 

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

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

Ì Water supply sources will likely need to be augmented, requiring additional 
infrastructure 

ƴ Environment-based tourism industries stand to be impacted 

Ì 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 AustralƛŀΩǎ ŜƳƛǎǎƛƻƴǎ ōȅ ōŜǘǿŜŜƴ р% 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 ς 
Garnaut -10 and Garnaut -25 ς assume a fully functional international emissions trading 
ǎŎƘŜƳŜΣ ŎƻǾŜǊƛƴƎ ŀƭƭ ŜƳƛǎǎƛƻƴ ǎƻǳǊŎŜǎ ŀƴŘ ŀƭƭ ŜŎƻƴƻƳƛŜǎΣ ŦǊƻƳ нлмоΦ !ǳǎǘǊŀƭƛŀΩǎ ŜƳƛǎǎƛƻƴ 
reduction targets in these scenarios are: 

ƴ 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 

ƴ 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 ς CPRS -5 and CPRS -15 ς 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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ƴ 5% below 2000 levels by 2020 and 60% below by 2050, with stabilisation at 550 ppm 
CO2-e around 2100 (CPRS -5); and  

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

¢ƘŜ /tw{ ǎŎŜƴŀǊƛƻǎ ŀǎǎǳƳŜ ŀ ΨƳǳƭǘƛ-ǎǘŀƎŜΩ ŀǇǇǊƻŀŎƘ ǘƻ ƛƴǘŜǊƴŀǘƛƻƴŀƭ ŜƳƛǎǎƛƻƴǎ ǘǊŀŘƛƴƎ ǿƛǘƘ 
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 
ǊŜŘǳŎǘƛƻƴǎ ƛƴ ŜŎƻƴƻƳƛŎ ƎǊƻǿǘƘΦ !ǳǎǘǊŀƭƛŀΩǎ ǎǘŜŀŘȅ ŀƴŘ ǎƳƻƻǘƘ ǘǊŀƴǎŦƻǊƳŀǘƛƻƴ ǘƻ ŀ ƭƻǿ-
emissions 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 

!ǳǎǘǊŀƭƛŀΩǎ ŜƳƛǎǎƛƻƴ ǇǊƛŎŜ Ŝǉǳŀƭǎ ǘƘŜ Ǝƭƻōŀƭ ǇǊƛŎŜ όŀŘƧǳǎǘŜŘ ŦƻǊ ŜȄŎƘŀƴƎŜ ǊŀǘŜ ŎƘŀƴƎŜǎύΦ ¢ƘŜ 
global price is assumed to be set efficiently. The Commonwealth Treasury Ƙŀǎ ǳǎŜŘ ŀ ΨIƻǘŜƭƭƛƴƎ 
ǊǳƭŜΩ ǘƻ ŎƻƴǎǘǊǳŎǘ ŀ Ǝƭƻōŀƭ ŜƳƛǎǎƛƻƴǎ ǇŀǘƘǿŀȅ ŦƻǊ ŜŀŎƘ ǎŎŜƴŀǊƛƻ ŦƻǊ ǘƘŜ Ǝƭƻōŀƭ ƳƻŘŜƭǎ όD¢9a 
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 mid-
2030s, 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 ŎƻƴŎƭǳŘŜǎ ǘƘŀǘΣ ǿƘƛƭŜ ƛǘ ƛǎ ƴƻǘ ŎǊǳŎƛŀƭ ŦƻǊ !ǳǎǘǊŀƭƛŀΩǎ ƻǾŜǊŀƭƭ ƳƛǘƛƎŀǘƛƻƴ ŎƻǎǘǎΣ Ǝƭƻōŀƭ 
ŀŘƻǇǘƛƻƴ ƻŦ //{ ǿƛƭƭ ΨŀŦŦŜŎǘ ǎƛƎƴƛŦƛŎŀƴǘƭȅΩ ǘƘŜ ƭƻƴƎ-term viaōƛƭƛǘȅ ƻŦ !ǳǎǘǊŀƭƛŀΩǎ Ŏƻŀƭ ƛƴŘǳǎǘǊȅΦ 

The Commonwealth Treasury modelling also reports a long-ǘŜǊƳ ŘŜŎƭƛƴŜ ƛƴ !ǳǎǘǊŀƭƛŀΩǎ ǘŜǊƳǎ ƻŦ 
ǘǊŀŘŜ ŘǳŜ ǇǊƛƴŎƛǇŀƭƭȅ ǘƻ ƭƻǿŜǊ Ǝƭƻōŀƭ ŘŜƳŀƴŘ ŦƻǊ !ǳǎǘǊŀƭƛŀΩǎ Ŧƻǎǎƛƭ-fuel resources. This in turn 
results in lower national incƻƳŜ ŀƴŘ ŀ ŘŜŎƭƛƴŜ ƛƴ !ǳǎǘǊŀƭƛŀΩǎ ŜȄŎƘŀƴƎŜ ǊŀǘŜ ƛƴ ǘƘŜ 
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, 
ƻǘƘŜǊǿƛǎŜ ƪƴƻǿƴ ŀǎ ǘƘŜ ΨōŀǎŜƭƛƴŜΩ ǎŎŜƴŀǊƛƻΦ   

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.  

Lƴ ǎƻƳŜ ǇƭŀŎŜǎΣ !ŎŎŜǎǎ 9ŎƻƴƻƳƛŎǎΩ ŀƴŀƭȅǎƛǎ Ƙŀǎ ōŜŜƴ ǎǳǇǇƭŜƳŜƴǘŜŘ ōȅ ǊŜŦŜǊŜƴŎŜ ǘƻ ǘƘŜ 
Commonwealth TreasuryΩǎ ƻǿƴ ƳƻŘŜƭƭƛƴƎ ƻŦ ǘƘŜ /tw{Φ 

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. international carbon prices, 

2. expected impacts on GSP, and 

3. 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 model- 
determined 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-р ΨǿƛǘƘ international ǘǊŀŘŜΩ ǎŎŜƴŀǊƛƻ ǿŀǎ ǘƻ 
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 iƴ ǘƘŜ ƛƴŘǳǎǘǊȅ ŀǎǎƛǎǘŀƴŎŜ ǎŎƘŜƳŜ ƻǳǘƭƛƴŜŘ ƛƴ ǘƘŜ DƻǾŜǊƴƳŜƴǘΩǎ 
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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 ς 2 

 
 
 

 

3.3 The treatment of EITEs 
A major ETS design issue for many industries is the definition and treatment of emission-
intensive, 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 
ƭƛƳƛǘŜŘ ǎŜǘ ƻŦ ŀŎǘƛǾƛǘƛŜǎ ƛƴ !ǳǎǘǊŀƭƛŀΩǎ ƳƛƴŜǊŀƭǎ ƛƴŘǳǎǘǊȅ ǿƻǳƭŘ ōŜ ŜƭƛƎƛōƭŜ ŦƻǊ 9L¢9 ǘǊŀƴǎƛǘƛƻƴŀƭ 
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 irƻƴ ƻǊŜΣ !ǳǎǘǊŀƭƛŀΩǎ 
two largest mineral export industries, are viewed as eligible for any free permit allocation, 
especially given strong revenue growth in recent years.  

¢ƘŜ DƻǾŜǊƴƳŜƴǘΩǎ ǿƘƛǘŜ ǇŀǇŜǊ Ƙŀǎ ǎƻǳƎƘǘ ǘƻ ŀŘŘǊŜǎǎ ǎƻƳŜ ƻŦ ǘƘŜ ŎƻƴŎŜǊƴǎ ƻŦ 9L¢9 ƛƴŘǳǎtries. 
Refinements to the green paper design include: 

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

ƴ a choice of metric for assessing emissions intensity (either revenue or value-added 
based) 
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ƴ a modified (slower) rate of reduction in rates of EITE assistance based on a carbon 
productivity contribution of 1.3% per annum; and 

ƴ a higher quantum of EITE assistance (around 30% of permits ς 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 

 


