2010

2015

CLIMATE CHANGE
SOLUTIONS FOR AUSTRALIA 2008
THE AUSTRALIAN CLIMATE GROUP

2020

2025

2030

2010

2015

WWF-Australia
Head Office
GPO Box 528
Sydney, NSW, Australia 2001
Tel: +612 9281 5515
Fax: +612 9281 1060
wwf.org.au
Published February 2008 by WWF-Australia. Any reproduction in full or in part of this publication must mention the title and
credit the above-mentioned publisher as the copyright owner.
The opinions expressed in this publication are those of the author and do not necessarily reflect the views of WWF.
ISBN: 1921031 26 3
Cover image: © Mark Snelson, www.marksnelson.com.au
Design: Three Blocks Left
This report is printed on 9lives 80, 80% post-consumer recycled fibre and 20% Virgin FSC Certified Mixed source fibre.
World Wide Fund for Nature ABN: 57 001 594 074

2020

2025

CLIMATE CHANGE:
SOLUTIONS FOR AUSTRALIA 2008

2030

2035

2040

2045

2050

Contents
Executive summary

2

Government policy needs to be flexible because impacts
may arrive sooner and be more severe than projected

5

The risk of dangerous and costly climate change impacts has risen significantly

8

Immediate Government action is needed

13

Background information on the Australian Climate Group	

16

References	

17

1

2010

2015

2020

2025

EXECUTIVE SUMMARY

• There is now compelling evidence that both
the extent and the impacts of climate change
are likely to be at the higher end of the range
projected by the Intergovernmental Panel on
Climate Change (IPCC).
• Australian policy needs to take account of this
possibility by designing a national emission
reduction scheme that is flexible enough to
respond to new information quickly.
• The Intergovernmental Panel on Climate Change
has found that global emissions of greenhouse
gases would have to peak by 2015 and fall by
50% to 85% by 2050 to limit global temperature
rise to 2.0 to 2.4 Celsius over pre-industrial
times. This rise is likely to avoid many of the
worst impacts of climate change but will not be
without very significant consequences.
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• The Rudd Government’s climate policy has been
very progressive: ratification of the Kyoto Protocol;
a 20% renewable energy target by 2020; a
renewable energy fund; a low emission coal fund;
an emission trading scheme by 2010; a long-term
national emission reduction target; a commitment
to develop a clear 2020 emission reduction target;
measures to improve energy efficiency, and the
progressive stance adopted by the Government
at the United Nations Framework Convention on
Climate Change Conference/Meeting of the Parties
at Bali and particularly its strong support for a
collective emissions reduction target for developed
countries of 25%- 40% below 1990 levels.
• The only major outstanding commitments for
the Government are to stabilise and reduce
emissions in the short-term; actions that will
signal to the Australian community and the
rest of the world that Australia is committed to
tackling “dangerous” climate change.

The Australian Climate Group recommends that
the Rudd Government adopt measures to:
▼

Stabilise national emissions by 2010 through
both domestic measures and the purchase
of international emissions reduction permits;
Establish an emissions target for 2020
consistent with that of other developed
countries (such as the European Union);

▼

• Australia must seek a global agreement to reduce
greenhouse gas emissions. This will only happen if
Australia and other developed countries commit to
significantly reducing their own national emissions.
Early, substantial global reductions will avoid larger
long-term economic costs and reduce the risk of
triggering significant impacts from climate change.

KEY MESSAGES:

Ensure that the emission trading scheme is
designed such that the Australian Government
is not burdened by failure of participants to
comply with it;

▼

• There is increasing evidence that catastrophic
climate change is a possibility and, if this occurs,
it is highly likely that Australia (and the Asia-Pacific
region generally) will be severely affected within
our lifetime.

• Accordingly, we need to take account of this
by stabilising emissions in the near term and
establishing a clear emissions reduction target for
2020 so that short-and medium-term reductions
will be achieved. This will also avoid the risk that
emitters will “game” the system (by failing to
make reductions and then defaulting or seeking
government assistance when unable to do so).

Ensure that the national emission trading
scheme is flexible enough to respond to new
information quickly.

▼

• An overwhelming body of scientific evidence
now clearly shows that the Earth is warming; this
warming has already impacted on biological and
physical systems around the world and here in
Australia; global warming since around 1950 has
resulted largely from human-caused emissions
of greenhouse gases, and; on-going growth of
these emissions will deliver far greater impacts
on the environment and our economy as we
progress into this century.
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Catastrophic
climate change

Climate change
in Australia

Adaptation to Climate
Change in Australia

If global emissions continue to rise at the
current rate, we dramatically increase
the risk of triggering exponential and
irreversible large-scale events (“tipping
points”) such as:

The most recent science indicates a
large range of impacts including:

• Although this report does not address adaptation to climate
change, some temperature increase is already a certainty.
The Australian Climate Group recognises that Australia
must implement adaptive management strategies and
capacity building to increase the resilience of both human
and natural systems to changes in climate conditions.

• Turning oceans from “sinks” that
absorb around half the carbon dioxide
entering the atmosphere into carbon
dioxide “sources” that release the
stored carbon dioxide and exacerbate
the rate of global warming;
• Releasing large quantities of stored
greenhouse gases from thawing
permafrost which will lead to further
increases in temperature; and
• Disintegration of the Greenland and
West Antarctica ice sheets raising sea
levels and decreasing the amount of
solar energy being reflected back into
the atmosphere (which would further
accelerate global warming).
While these are unknown probability or
low-probability events, prudent policy
needs to be precautionary given the
uncertainty of the exact temperature
trigger and the scale and long-lasting
nature of these impacts.

• Much of Australia faces significant
temperature increases, particularly
inland but also in coastal areas;
• An increased risk of long-term drying
and drought projected over most of
Australia by 2030;
• More severe hailstorms and cyclones
as well as a shift into previously
unaffected areas;
• Rapid loss of the key Australian
ecosystems such as: the Wet Tropics
(through drying), Kakadu (through
saltwater inundation) and the Great
Barrier Reef (through more severe
coral bleaching and mortality events,
and ocean acidification); and
• Greater risk of severe heatwaves
south of the tropics, and expansion
of the transmissibility zone for some
infectious diseases like dengue fever.

2045

2050

• Adaptation will be necessary across all sectors.  For
example, in relation to biodiversity conservation there
are many constraints on natural adaptation. Landscapes
are dominated by humans, natural habitats are highly
fragmented, and stresses such as altered fire regimes,
invasive species, and water and resource extraction
threaten ecosystem health and biodiversity. Both adaptation
and mitigation are therefore essential to safeguard
Australia’s biodiversity from climate change.
• Similarly in other sectors, there are many examples of
adaptation needs including in relation to agricultural
practices, water conservation, urban planning, coastal
management, public health surveillance and control
measures, early-warning systems for extreme events and
conditions, and enhanced rural community resilience.
• Adaptation of our built environment will be needed to help
communities withstand the impact of more severe weather
events, hotter temperatures and higher sea levels. The
location of our coastal buildings, the construction standards
and materials we use, and our emergency management
capacity are just some examples of the areas where we are
likely to require adaptation to climate change.
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THE AUSTRALIAN CLIMATE GROUP

Professor Ove Hoegh-Guldberg
University of Queensland

Dr Graeme Pearman
Monash University
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The Australian Climate Group was formed in late 2003 by WWF-Australia and Insurance Australia Group (IAG) in response
to the increasing need for action on climate change in Australia. The Australian Climate Group is:

Professor David Karoly
University of Melbourne

Professor Ian Lowe
Griffith University

Tony Coleman
Chief Risk Officer & Group Actuary
– Insurance Australia Group

Professor Tony McMichael
Australian National University

Greg Bourne
CEO WWF-Australia
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Government policy needs to be flexible because impacts
may arrive sooner and be more severe than projected
The impacts of climate change are likely to be at the higher end of the range
The Australian Climate Group believes there is now
compelling evidence that both the extent and the
impacts of climate change are likely to be at the higher
end of the range projected by the Intergovernmental
Panel on Climate Change (IPCC).
Furthermore, the Intergovernmental Panel on Climate
Change reporting does not fully reflect the possibility
of relatively abrupt and more rapid changes that could
occur if components of the climate system exceed critical
thresholds heralding high-impact irreversible events
(like rapid de-glaciation, slowing of ocean currents, and
release of previously stored gases in permafrost and the
ocean depths). It does not fully consider these unknown
or low-probability but high-impact events because

current knowledge limits our ability to reliably assess their
probability of occurring.
In addition, the length of time involved in developing
a consensus approach means new observations and
relevant information cannot be easily considered. For
example, a study in 2007 indicated that the probability
of serious impacts from several high-impact events
increases where global mean temperatures warm by
more than around 1.6ºC above pre-industrial levels.
This research is not currently reflected in the latest
Intergovernmental Panel on Climate Change findings,
which used material published up to mid-2006,
suggesting the Intergovernmental Panel on Climate
Change report may be under-estimating the risks and/
or speed of the risks occurring given observed impacts.

Responsible policy should consider these thresholds
and their impacts, which though remote, are too
significant to ignore. The possibility of exceeding them
is real with any further increase in global temperature
bringing them a step closer and more probable.
Considering the impact of exceeding these critical
thresholds is likely to be exponential rather than linear,
the Australian Climate Group suggests it is prudent to
reduce the risk of these irreversible events occurring
through adopting a precautionary and least risk
approach to policy making. There is no other way by
which to chart a responsible policy pathway.
More information on these unknown or low-probability
but high-impact events is provided on pages 6-7.

“Since the Australian Climate Group’s first report my concern has grown rapidly as new evidence has emerged. It appears to me that there is
a major disconnect between the scientific evidence and wider community perception as to what we are risking. Further, the time period
between now and when the risk of massive national and global impacts can be avoided is rapidly closing. This raises serious questions
about the capacity of existing governance systems to engage with independent expert advice and to act strategically in the wider and
global interests against narrow sectoral and sovereign interests.” – Graeme Pearman
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“I have been following the science of climate change for nearly 30 years. The effects that were being predicted for
the 2020s are being seen already. So there is an urgent need for concerted action. All the work we are doing on
other environmental problems will be irrelevant if we don’t slow down climate change.” – Ian Lowe

Arctic sea ice is melting faster
than anticipated
Arctic sea ice performs an important
role as a polar cooling mechanism. It
helps control the Earth’s temperature
by reflecting sunlight back into the
atmosphere. Less ice means more
solar energy is absorbed by our oceans
which leads to greater warming, which
in turn melts more ice, and so on.
This is an example of the all-important
“positive feedback” mechanisms
that are inherent to many processes
operating with climate change.

The amount of Arctic sea ice melting in
summer has dramatically increased.
The previously lowest extent of sea ice
– 5.32 million square kilometres –
recorded in September 2005, was
surpassed in September 2007, when
the ice measured 4.13 million square
kilometres. The Intergovernmental
Panel on Climate Change projected
the probable complete melting of
summer Arctic sea ice by 2050. Recent
observations suggest this may occur
by 2030. The impact must be factored
into climate change modelling and
policy-making.

Potential rapid melting
of ice sheets
Perhaps the most well articulated critical threshold (“tipping
point”) is the possibility of rapid de-glaciation of Greenland
and parts of Antarctica. The Intergovernmental Panel on
Climate Change Fourth Assessment Report’s (2007) projected
sea-level rise throughout this century of up to 60 centimetres
does not take into account rapid de-glaciation because our
current understanding of the processes governing ice sheet
stability is too rudimentary to make projections. However,
rapid de-glaciation would have significant consequences
for sea-level rise. There is overwhelming evidence that the
Greenland ice sheet is already contracting. If it were to melt
or disintegrate completely, sea levels could rise by around
7 metres globally.
Figure 1: Sea ice extent for September 16, 2007
Source: National Snow and Ice Data Centre
The magenta line in Figure 1 shows the median September extent,
based on 1979–2000 data and the white area show the sea ice extent
on 16 September 2007.
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Significant slowing of
ocean currents

Rapid release of stored
greenhouse gases

Ocean currents transport heat around the planet. Many of
these currents are driven by the heat differential between
equatorial and polar regions. In the polar regions, warm saline
water originating from the lower (equatorial) latitudes is cooled.
Cooling increases water density, causing waters to sink as
they progress through the high latitude seas. This sinking of
water at the poles powers a “conveyor belt” that drives deep
waters towards the equator while at the same time driving
surface water of the thermohaline circulation poleward. The
thermohaline current is one of the major forces determining the
direction and speed of the Earth’s currents. As ocean currents
determine the patterns of marine productivity and climate,
changes to thermohaline circulation are likely to have major
effects on natural ecosystems as well as aspects of terrestrial
climates, such as rainfall. Evidence suggests that currents
associated with thermohaline circulation are already slowing.

Greenhouse gases such as carbon dioxide and methane
are currently trapped in permanently frozen ground known
as permafrost. There is clear evidence that some of this
ground is thawing and that thawing is expected to increase.
The Intergovernmental Panel on Climate Change’s Fourth
Assessment Report (2007) observed that temperatures in
the Arctic at the top of the permafrost layer have generally
increased (by up to 3ºC) since the 1980s.

Another key large-scale irreversible impact relating to oceans is
that if global emissions continue to rise at the current rate, we
dramatically increase the risk of turning oceans from “sinks” that
absorb around half the carbon dioxide entering the atmosphere
into carbon dioxide “sources” that release the stored carbon
dioxide and exacerbate the rate of global warming.

2050

Thawing of permafrost causes two problems:
• melted areas do not reflect as much sunlight back into the
atmosphere; and
• permafrost represents a huge store of frozen plant biomass,
which will drive a major increase in microbial activity once
it has thawed. This in turn leads to the enormous increase
in the production of methane and carbon dioxide, both of
which will lead to further increases in temperature.
If gases were released rapidly over a great area, driving further
thawing and greenhouse gas production, projections of future
global warming would have to be substantially revised upwards.
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The risk of dangerous and costly climate change impacts has
Our understanding of the rate of climate change and its current and future impacts has
improved greatly since the Australian Climate Group’s 2004 report. Recent observations
of carbon dioxide concentrations, global mean temperatures, and sea-level rises show
that increases are at the upper end of the Intergovernmental Panel on Climate Change’s
projected ranges since 1990 and are occurring earlier than projected.

2030

2050

2070

B1

Climate change will be experienced differently throughout the world but Australia’s
arid landscape and largely coastal population concentration makes us particularly
vulnerable. The following section provides a summary of current scientific thinking
around key climate issues.

Temperature
Average Australian temperatures have risen around 0.9ºC since 1950. While the
average temperature increase in Australia is expected to be close to the global
average warming, the inland temperature increase is typically 30 – 50% higher than
the global average and often 50% higher than along our coasts.
Emissions scenarios provide a range of likely temperature increases on 1990
temperatures of 1.1ºC – 6.4ºC by 2100. In Figure 2, based on a moderate future
growth of greenhouse gas emissions, Intergovernmental Panel on Climate Change
Scenario B1 shows this temperature increase is lower if emissions are reduced. By
2070 this results in around a 1ºC – 2.5ºC increase in temperature (on 1990 levels)
depending on location in Australia.

A1FI

.3

.6

1

1.5

2.5

3

4

5

Figure 2: Shows the best estimates (50th percentiles) of projected changes in annual
mean temperatures (degrees Celsius) for 2030 (left), 2050 (middle) and 2070 (right)
for the two Intergovernmental Panel on Climate Change emissions growth scenarios,
B1 (moderate) and A1F1 (high)
Source: CSIRO and BoM, Climate Change in Australia – Technical Report 2007

However, the world’s dependence on fossil fuels means we are on a high emissions
trajectory (like the A1FI scenario) and current observed emissions are near the
higher emissions trajectory. Modelling links this pathway to a much higher
temperature increase range of 2.5ºC - 4ºC by 2070. The actual global emissions
growth rate since 2000 exceeds this high emissions pathway.

“There is much more evidence that the rate of climate change is at the upper end of past projections
and that some impacts are worse than predicted.” – David Karoly
8

2

CLIMATE CHANGE:
SOLUTIONS FOR AUSTRALIA 2008

2035

2040

2045

2050

risen significantly
If global emissions continue to rise at the current rate (the
Intergovernmental Panel on Climate Change A1F1 scenario),
modelling suggests the following increase (Figure 3) in the
average number of days above 35ºC in Australia.
City

Sydney

Current average

Average in 2070

3.5

8

Melbourne

9

20

Adelaide

17

36

Brisbane

1

7.6

Hobart

1.4

2.4

Perth

28

54

Darwin

11

227

Figure 3: Shows the best estimates (50th percentiles) of
projected average number of days above 35ºC in Australia
Source: CSIRO and BoM, Climate Change in Australia
– Technical Report 2007

Water and drought
Rainfall disruptions are difficult to assess because large variations between years
and decades can hide long-term trends. However, since 1950 more rain has fallen
in north-western Australia, less rain in southern and eastern Australia, and droughts
have increased in intensity.
In future, average rainfall is predicted to decline across Australia, but not in a
uniform manner. Some areas – such as northern New South Wales, central
Northern Territory and Tasmania – are likely to experience higher rainfall. Less rain
is predicted for most of southern and sub-tropical Australia. Seasonal rainfall is
also projected to change with forecasts of more rain in northern Australia during
the wet season and less rain in southern Australia, particularly in winter, associated
with a southward shift in storms. Extreme rainfall is also expected to change with
increases heavy and very heavy rain, and increases in the number of consecutive
dry days.
A marked increase in the frequency of droughts is also likely with up to 20% more
droughts predicted over most of Australia by 2030. By 2070 this increases to up
to 40% in eastern Australia and 80% in south-western Australia.
Warmer temperatures are also likely to mean faster evaporation. Together with
less rain, this is likely to lead to marked reductions in soil moisture and stream flow
throughout much of Australia, particularly in the south and east. Water security
problems are projected to intensify by 2030 in southern and eastern Australia. The
Murray-Darling Basin, which accounts for around 70% of our irrigated crops and
pastures, can expect a decrease in annual stream flow of 10–25% by 2050. By
2020, there is a 50% chance that the average salinity of the lower Murray River
will exceed the threshold for drinking and irrigation.
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Damage to natural Australia
“Science is an inherently conservative process, and hence, is likely to seriously underestimate
both the rate and nature of the challenges ahead. We need to be mindful of this when we
develop policy responses to climate change.” – Ove Hoegh-Guldberg

Oceans
Sea-level rise
Higher temperatures and commensurate sea-level rises will
dramatically increase the vulnerability of coastal populations
and infrastructure to inundation, coastal erosion and storm
surges, particularly in the face of increased storm intensity.
The rate of observed global sea-level rise since 1990 is at
the upper limit of projections in the Intergovernmental Panel
on Climate Change’s Third Assessment Report (2001). Over
60% of Australians live within 100 kilometres of the coast.
Homes, businesses, air and sea ports, transport routes, urban
infrastructure and natural ecosystems (such as beaches,
wetlands, coastal forests and mangroves) are often within a
few metres of the sea. Globally, the sea is rising at an average
of 1.8 millimetres per year as a result of both the expansion
of ocean waters as they warm and the accelerated melting of
glaciers and ice sheets. Current evidence indicates that the
rate of sea-level rise is increasing. Estimates suggest a rise
of 18–59 centimetres by 2100 and the possibly of up to
20 centimetres more contributed by ice sheet melting.
Reaching tipping points, such as disintegration of the
Greenland and West Antarctic ice sheets, would add more
than 5–8 metres to sea-level rise calculations.
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Acidification
Oceans act as a giant carbon sink, absorbing almost
half the carbon dioxide entering the atmosphere. When
carbon dioxide interacts with water it produces an acid
(carbonic acid). This acid decreases the concentration of
carbonate ions, which are all-important to marine calcifiers
such as the corals that build the Great Barrier Reef. There
is now evidence that rising atmospheric carbon dioxide
concentrations have acidified the oceans by about 0.1 pH.
Further acidification is likely to put most marine ecosystems
under substantial pressure and potentially place entire ocean
food webs at risk. The rapid acidification of the Southern
Ocean, for example, is starting to threaten primary productivity
and may have far-reaching consequences for dependent
organisms, including several key Australian fishery species.
Higher temperatures, fuelled by increased atmospheric
concentrations of carbon dioxide, will increase the rate of
acidification and therefore substantially impact on the ability of
oceans to absorb carbon dioxide in the future. New evidence
suggests that carbonate reef systems like the Great Barrier
Reef cannot exist at carbon dioxide concentrations of more
than 450 parts per million (“ppm”).

Rapid changes to temperature, water availability and
regional climates is already impacting on Australia’s
ecosystems, putting our unique biodiversity at risk.
The Intergovernmental Panel on Climate Change’s Fourth
Assessment Report (2007) identified six key Australian
“vulnerability hot spots”: the Murray-Darling Basin,
Wet Tropics (including the Great Barrier Reef), Kakadu,
South-Western Australia, south-eastern Queensland and
our alpine regions. A temperature rise above 2ºC not only
risks irreversible damage to natural Australia, but also
significant economic losses.

Coral reefs
Ocean acidification and a 2ºC sea temperature rise pose
significant threats to coral reefs. Acidification could cause
reefs such as the Great Barrier Reef (GBR) and those off
Western Australia to start eroding, with huge ramifications for
those ecosystems and their economies. Around 1.6 million
tourists visit the GBR annually and associated tourism is a
significant employer and economic mainstay. In 2004–05
the GBR generated over US$4.48 billion and provided the
equivalent of around 63,000 full-time positions.
A 2ºC rise in sea temperatures (plus the acidification
associated with atmospheric CO2 of 450ppm) will all but
eliminate reef-building corals such as those found within the
GBR, which are home to an estimated one million species
that live in and around coral reefs. A recent study has
shown that the area of coral in the Pacific region (including
the GBR) is currently declining at the rate of 1- 2% a year.
While a range of factors including declining water quality and
over-exploitation of key fish species have contributed to this
decline, the growing periods of heat stress is a major factor.
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Higher sea temperatures are also likely to lead to more
frequent and more intense bleaching events. Mass bleaching
events were not recorded in the GBR before 1979, but since
then there have been at least seven major events (in 1982,
1987, 1992, 1994, 1998, 2002, and 2006) and bleaching is
likely to impact on the reef’s appeal as a tourist destination.

Potential health impacts
Climate change will have many effects on population health
in Australia, mostly adverse. Extreme weather events (such
as floods, bushfires, and cyclones) will cause injuries and
deaths, and will endanger livelihoods and mental health.
Heatwaves are a particular hazard, especially in heat-retaining
urban environments. Future increases in their frequency and
intensity will cause more deaths and serious illness events,
particularly in older persons and those with pre-existing
chronic diseases. Modelling studies project a two to
three-fold increase in urban heat-related death rates by
around mid-century.
The impact of climate change on rural Australia, with longterm drying likely in some regions, will threaten livelihoods,
community cohesion and mental health. Greater exposure
to heat, dust, and smoke in the rural environment will pose
health risks, and drying and freshwater shortage may
endanger local food yields and domestic hygiene.
Many infectious diseases are sensitive to climate conditions.
Bacterial food poisoning rates increase with warmer
temperatures. Diseases spread by mosquitoes and other
vectors tend to spread more widely with increases in
temperatures, rainfall and humidity – and some, such as
mosquito-borne dengue fever, are anticipated to spread
further south into sub-tropical Australia.

2040
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Climate change, extreme weather
events and insurance
Severe weather events are economically costly, emotionally devastating and potentially
life-threatening. Nineteen of Australia’s twenty most costly natural disasters have
been caused by severe weather, including eight hailstorms and five tropical cyclones
(Figure 4). Under climate change, Australians are likely to experience an increase
in intense cyclones and intense hailstorms affecting some of our most heavily
populated regions.

Tropical cyclones in south-eastern Queensland and
northern New South Wales
Climate change is expected to cause tropical cyclones to become more intense
and possibly to move south over the heavily populated areas of south-eastern
Queensland and northern NSW. However, this trend could remain hidden for
several decades, masked by high natural variations in the number of cyclones
from decade to decade.
During the next 50 years there is potential for tropical cyclones that are more intense
than have ever been recorded in the South-West Pacific Basin. This significantly
higher cyclone risk would have serious consequences for communities and
infrastructure in heavily populated coastal regions unprepared for the damaging
winds, flooding and destructive storm surges.

“As climate change advances we must realise that it endangers more than the economy,
infrastructure and valued species. Climate change, ominously, is disrupting and weakening Earth’s
life-supporting capacity. This poses a profound, and growing, risk to human wellbeing, health
and survival.” – Tony McMichael
11
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Sydney hailstorms

2,000
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2007

1,500
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Sydney Flood

1971

Hobart Bushfire

1973

Sydney Storm

1986

NSW Hail Storm

1991

NSW Flood

2003

SE Australia Storm

1983

Cyclone Madge

1974

Sydney (West) Hail

2006

500

Cyclone Althea

Sydney Storm

Canberra Bushfire

Ash Wednesday

Cyclone Wanda, QLD

Cyclone Larry

Sydney Hail

Cyclone Tracy

Newcastle Storms*

0
Newcastle Earthquake

Accessible and affordable insurance that spreads weatherrelated risk is an important component of the national
economy. If the insurance industry’s ability to underwrite
weather-related risk was reduced or the cost of insurance
rose significantly, it could have serious implications for the
economic health of vulnerable regions.

1999

Sydney Hail

Our community’s ability to pool risk

2025

Top 20 Insurance Industry Losses
October 2007
2,500

Insured Loss ($ million Oct 07)

Climate change is expected to affect several factors that drive
hailstorm intensity in the Sydney Basin, such as sea surface
temperatures and air currents. Some scientific research
suggests that hailstorms with hail 9 centimetres in diameter
could become twice as frequent between 2000 and 2050.
Sydney has already experienced hailstones 9 centimetres in
diameter during the April 1999 hailstorm, which is the most
costly natural disaster in Australia’s history with losses in
excess of $2.35 billion (CPI-indexed to 2007 dollars).

Brisbane Hail

2010

* Based on ICA estimated insurance industry wide losses as at 22/11/07

Figure 4: Australia’s 20 most costly natural disasters
Source: Insurance Australia Group, based on data collected by the Insurance Council of Australia

“Insurers are familiar with managing risks to our community that are often quite uncertain and sometimes potentially catastrophic. Yet Australia is
tolerating a level of climate change risk that would be unthinkable if the nation were held to the same standards that we apply to safeguard the
survival of the insurers, banks and superannuation funds that we all depend upon in our daily lives. The Australian Prudential Regulatory
Authority requires all licensed Australian insurers to be managed so as to be able to withstand combinations of events expected to
occur only once in every 200 years. These levels of risk – 0.5% p.a. or less – are completely dwarfed by the risk levels to our way of
life that are now reliably attributable to potentially catastrophic climate change impacts, unless we act with urgency to rapidly reduce
greenhouse gas emissions.” – Tony Coleman
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Immediate government action is needed
Avoiding dangerous climate change
is achievable. However, we have only
a small and rapidly closing window
of opportunity within which to act.
Commitment to decisive government
policy and action is needed now
to avert dangerous impacts and to
minimise the cost of decarbonising
Australia’s economy. The economic
consequences, alone, of failing to
reduce emissions rapidly and sufficiently
are immense and Australia could be
particularly vulnerable in the event of
a sudden shift in global attitudes to
greenhouse gas emissions due to our
heavy dependence on coal as a primary
energy resource and export commodity.
The threat posed by climate change is
now too great to ignore.
The Australian Climate Group is
concerned that Australia’s emissions
continue to rise and will soar further if we
do not take immediate action. Current
Australian Greenhouse Office projections
for Australia (Figure 5) show our
emissions rising steeply for 1990–2020.

“We must shift in the way we go about our business. We must deliberately build resilience in our environment, build
resilience in our society and start a revolution in our economy.
The responsibility that befalls our generation; the card that has been dealt to us, is to turn the corner;
to move away from an ethos that has seen us mine the planet to pay for the present, and towards an
ethos that focusses on securing a sustainable future.” – Greg Bourne

From 1990 to 2010 Australia’s greenhouse gas
emissions are predicted to grow by around 8%.
They have largely been kept at that level through
one-off savings from reductions in land clearing.
It is disturbing that emissions are projected to
reach 120% of the 1990 level by 2020, even with
current reduction measures. Australia’s emissions
are therefore headed in the wrong direction. We
urgently need a target for emissions to peak and
then decline rapidly.

Figure 5: Australia’s Greenhouse Gas Emissions Trends
Source: Department of Climate Change, 2007 Tracking the
Kyoto Target.

A 2010 emissions peak is feasible. It would assist
in ensuring that the economic impacts of climate
change are minimised and send a clear signal that
government is committed to tackling climate change.
A 2020 milestone serves two important
functions:
• it ensures that Australia is on an appropriate
emissions reduction trajectory for 2050; and
• it places us in a position to make deeper cuts if,
as scientific evidence firms, impacts continue to
occur at the upper end of projections and faster
than anticipated.

Australia needs to adopt targets that are based
on science and also position the nation on an
emissions reduction trajectory that accords with
the minimum international obligations likely to be
placed on our nation in the future.
The Australian Climate Group recommends
that the Rudd Government adopt measures to:
• Stabilise national emissions by 2010 through
domestic measures and the purchase of
international emissions reduction permits;
• Establish an emissions target for 2020 consistent
with that of other developed countries (such as
the European Union);
• Ensure that the emission trading scheme is
designed such that the Australian Government is
not burdened by failure of participants to comply
with it;
• Ensure that the national emissions reduction
scheme is flexible enough to respond to new
information quickly.
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2010

2015

These measures may be considered challenging but need to
be viewed in the context of the world’s historical experience
of pollution abatement programs. The cost of pollution
abatement has often been significantly over-estimated prior
to commencement of measures. Once the actual cost
has emerged, the initial cost estimates have been revised
downwards, sometimes by as much or more than 1,000%.
There is widespread recognition that an average global
emissions reduction of 50% is needed by 2050, suggesting
that developed countries like Australia will need to reduce
their emissions by 60–90% (on 1990 levels) by 2050. In the
international context, Australia’s ability to negotiate its own
targets may be limited and future targets may not be nearly
as favourable as the 108% allowed under the Kyoto Protocol
for the period up to 2012.
We believe it is prudent to assume that Australia will be asked
to take on a share of reductions proportional to our historical
responsibility for emissions, our status as a wealthy developed
nation and our access to abundant low-emission sources
of energy. It is probable that Australia will be asked by the
international community to reduce its emissions by at least
60% (on 1990 levels) by 2050. We need to take a responsible
risk-management approach and prepare for the deep cuts
required of a future decarbonised world economy.

2020

Policy solutions
A range of complementary government policies, implemented early to halt
emissions increases and improve investment certainty, are required to achieve
emissions reduction targets. Policy success will be gauged by actual reductions
in greenhouse gas emissions.
Four key policy measures will contribute to achieving emissions
reduction targets:
• establishing a realistic carbon price signal through an emissions trading scheme;
• encouraging investment in energy efficiency;
• encouraging investment in the development and use of low-emission and
renewable technology; and
• halting and reversing land clearance and forest degradation.
Australian 2020 carbon abatement cost curve
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2030

Establishing a price signal
for carbon
Australia needs to put a price on carbon
through the introduction of an emissions
trading scheme. The key features of a
successful scheme include:
• a long-term, scientifically-based
emissions reduction target with which
the short term caps are consistent;
• an early commencement date to give
investors greater certainty in making
their infrastructure and investment
decisions;
• broad coverage of all measurable
sources of emissions (including
stationary energy, transport, major
industrial infrastructure and fugitive
emissions) so as to be most effective
and economically efficient, and
distribute the costs most equitably;
• flexibility to tighten targets (as the
scheme’s performance or climate
science dictates); and

Forest management

150

200

250

300

Note: Abatement opportunities are not additive to those of previous years

Figure 6: Australian 2020 Carbon Abatement Cost Curve
Source: McKinsey & Company, An Australian Cost Curve for
Greenhouse Gas Reduction (2008)
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A balanced risk-management approach also requires that
we consider the potential for serious economic disruption
elsewhere to impact heavily on Australia. Countries in our
region may lack the economic capacity or ability to adapt to
impacts of climate change (such as inundation or increased
tropical storms) and Australia faces the prospect of entreaties
from environmental refugees. A downturn in Asia’s economic
growth as a result of climate change has the potential to
seriously affect markets for our export products.

2025

350

• auctioning of permits, with a strict
limit on the number of permits given
away. This will allow market forces
to set the price, and provide revenue
to support research, development
and the commercialisation of lowemissions technologies, and build
the nation’s resilience to the climate
change that is already locked in. It will
also provide revenue for measures to
minimise the scheme’s impact (i.e. on
low income families, highly vulnerable
regions, as well as to trade-exposed
energy-intensive industries until
international competitors face similar
carbon constraints).
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2035

2040

2045

Investment in energy efficiency measures

Low-emission and renewable technology

The rate of improvement in energy efficiency worldwide
from 1990–2004 dramatically slowed after gains in previous
decades. Australia, like many nations, has significant
untapped potential to make the most of energy efficiency
opportunities. Investing in energy efficiency is a cost-effective
way of rapidly reducing Australia’s emissions.

Technological developments are needed to help Australia
adapt to a future carbon-constrained world. Currently around
35% of Australia’s emissions come from electricity generation
and coal accounts for approximately 76% of electricity
generation. Just 8% of electricity generation comes from
renewable sources, with hydro accounting for almost all of this.

McKinsey’s Australian 2020 Carbon Abatement Cost Curve
(Figure 6) illustrates that energy efficiency is not only by far
the most cost-effective way to reduce emissions, but that
it is also overwhelmingly associated with positive returns to
the economy.

Technological advances can help reduce Australia’s energy
emissions by supporting development of a robust renewable
energy sector, and by capturing and storing carbon emissions
(i.e. from coal-fired electricity generation plants).

Energy efficiency can best be encouraged through setting
an energy efficiency target and supporting policy structure
that encourages the adoption of best practice standards. As
best practice continues to develop, two-yearly reviews of the
standards would drive rapid uptake of improvements to:
• a uniform national building code;
• vehicle emission standards and a registration system
favouring more fuel-efficient vehicles;
• the efficiency of appliances and equipment; and
• industrial plant standards.
Consumer awareness programmes, like an easily
recognisable star rating and energy labelling scheme for all
appliances, help consumers to make informed decisions. In
the case of building standards, a requirement for all buildings
(residential and commercial) to disclose their energy rating at
point of sale or lease would benefit consumers.

Given our abundant renewable energy sources such
as bioenergy, sun and wind, Australia would be wise to
encourage their use and development. Longer-term research
and development investment is also needed in renewable
energy sources such as geothermal energy as a base load
electricity supply. This would have flow-on benefits by not
only insulating Australia from future global carbon constraints,
but also promoting local business and employment.
There is currently no operational carbon capture and storage
coal-fired power station either here or overseas to prove that
the technology is feasible. However, if carbon capture and
storage becomes possible, coal could play an important role
in Australia’s future energy generation.

2050

Conclusion
If we are to avoid the most severe social, economic and
environmental impacts of climate change, the Australian government
needs to take action quickly. This action must be sufficiently
flexible to allow policies and targets to be adjusted should impacts
and projections worsen. The Australian Climate Group urges the
Australian government to implement policies that will stabilise
emissions by 2010 and reduce emissions in the short term.

Stop net land clearance
The annual rate of land clearance has more than halved
since 1990, largely due to State legislative controls, but it still
accounts for around 6-10% of Australia’s emissions.
Clearing land has a twofold impact on emissions:
• it releases stored carbon into the atmosphere; and
• removes carbon sinks capable of absorbing CO2.
The Australian Climate Group recommends that any future
land clearing be accompanied by tree planting to ensure no
net emissions.
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BACKGROUND INFORMATION ON THE AUSTRALIAN CLIMATE GROUP
Professor Ove Hoegh-Guldberg
University of Queensland
Ove Hoegh-Guldberg is Professor
at the University of Queensland
where he heads the Centre for
Marine Studies and is responsible
for three of Australia’s marine
research stations on the Great
Barrier Reef. He is a member of the
Royal Society of London working on
Ocean Acidification and chairs the
World Bank-IOC_UNESCO Targeted
Working Group on coral bleaching
and climate change. He also runs
a large research laboratory and has
produced over 120 peer reviewed
scientific articles on the ecology of
coral reefs. He was awarded the
Eureka prize for scientific research
in 1999 for his contribution to
understanding the impacts of climate
change on coral reef ecosystems.
Professor David Karoly
University of Melbourne
David Karoly returned to Australia
in May 2007 as an ARC Federation
Fellow and Professor in the School
of Earth Sciences at the University
of Melbourne. Previously, he was
the Williams Chair Professor of
Meteorology at the University of
Oklahoma from 2003-2007, Head
of the School of Mathematical
Sciences at Monash University
from 2001-2002, and Professor of
Meteorology and Director of the
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Cooperative Research Centre for
Southern Hemisphere Meteorology at
Monash University during 1995-2000.
David was heavily involved in the
preparation of the Fourth Assessment
Report of the Intergovernmental Panel
on Climate Change released in 2007,
as a lead author in one chapter, a
review editor of another chapter, and
as a member of the Core Writing
Team of the Synthesis Report. For
his work in the preparation of the
Intergovernmental Panel on Climate
Change Assessments in 2001 and
2007, he shared in the Nobel Peace
Prize awarded in 2007 jointly to the
Intergovernmental Panel on Climate
Change and Al Gore.
Professor Ian Lowe
Griffith University
Ian Lowe is an Emeritus Professor
at Griffith University in Brisbane,
where he was previously Head of the
School of Science. He directed the
Commission for the Future in 1988
and chaired the advisory council that
produced Australia’s first national
report on the state of the environment
in 1996. In 2000 he received the
Queensland Premier’s Millennium
Award for Excellence in Science and
the Prime Minister’s Environmental
Award for Outstanding Individual
Achievement. In 2001 he was made
an Officer of the Order of Australia.
He wrote a weekly column for New
Scientist for 13 years and received

the 2005 Eureka Award for Promotion
of Science. He is President of the
Australian Conservation Foundation.
Professor Tony McMichael
Australian National University
Tony McMichael is a National Health
and Medical Research Council
(NHRMC) Australia Fellow at the
National Centre for Epidemiology and
Population Health, at the Australian
National University, Canberra. During
1994-2001 he was Professor of
Epidemiology, London School of
Hygiene and Tropical Medicine,
and then returned to Australia
with an NHMRC Burnet Award.
Since 1993 he has coordinated the
assessment of health risks for the
UN’s Intergovernmental Panel on
Climate Change. He edited the World
Health Organisation/United Nations
book: Climate Change and Human
Health: Risks and Responses (2003),
and currently chairs the international
estimation of global disease burden
due to climate change.
Dr Graeme Pearman
Monash University
Graeme Pearman was Chief of CSIRO
Atmospheric Research, 1992–2002.
He published over 150 scientific papers
and now consults to both private and
public sector organisations. He was
elected to Fellowship of the Australian
Academy of Science (1988), the Royal
Society of Victoria (1997) and the

Australian Academy of Technological
Sciences and Engineering (2005). He
was awarded the CSIRO Medal (1988),
a United Nation’s Environment Program
Global 500 Award (1989), Australian
Medal of the Order of Australia (1999)
and a Federation Medal (2003). He
was science adviser to the Hon Al
Gore during his visits to Australia in
2006 and 2007. During 2007 he made
over 120 briefings on climate-change
science to companies, governments,
peak industry bodies and public fora
and was science adviser to the ABC
TV program Carbon Cops.
Tony Coleman
Chief Risk Officer & Group Actuary
– Insurance Australia Group
Tony Coleman has extensive
experience in the insurance,
investment and finance sectors.
He is responsible for IAG’s risk
management function which
includes product pricing policy,
claims liability reserving, research
and development, capital allocation,
operational risk monitoring, and
group compliance. Prior to joining
IAG in December 2000, he was a
senior corporate finance partner of
PricewaterhouseCoopers. Tony is
a former President of the Institute of
Actuaries of Australia (IAAust) and
was named Actuary of the Year by
IAAust in 2004. Internationally, he is
an active representative of IAAust in
various activities of the International

Actuarial Association and a Director
of the Enterprise Risk Management
International Institute. He is also
the only Australian member of the
International Accounting Standards
Board Insurance Working Group
which is advising the IASB on
the development of International
Accounting Standards for insurance.
Greg Bourne
CEO WWF-Australia
Greg Bourne has been the CEO
of WWF-Australia since 2004.
He is also a Member of the CSIRO
Sector Advisory Council to the
Natural Resource Management and
Environment Sector, a member of the
National Environmental Education
Council, and a member of the
Advisory Council for the CSIRO
Energy Transformed Flagship. He was
awarded the Centenary Medal for
services to the environment and has
received an Honorary Doctorate from
the University of Western Australia for
services to international business.
Prior to joining WWF-Australia
Greg had a long career with BP PLC,
having held a number of senior roles
including Regional President of BP
Australasia from 1999 to 2003. Greg
has also acted as Special Adviser on
Energy and Transport to the Prime
Minister of the United Kingdom.
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