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In July 2010, Pakistan experienced severe flooding from monsoon rains. Approximately
one-fifth of the country was underwater (WFP, 2010), with more than 20 million people directly
affected and a death toll of almost 2,000 (Asian Development Bank, 2010). The total economic
impact has been estimated at 9 to 11 billion USD (Asian Development Bank, 2010). This type
of event is consistent with climate change projections, which see a temporary increase in water
availability due to melting of glaciers in the Himalayas, followed by a gradual decline in water
availability (Cruz et al., 2007). If these projections are accurate, flooding is the short-term problem
but water security will be the long-term problem for South Asia.

Australia also experienced severe flooding in late 2010 and early 2011 in Queensland and
Victoria. The Queensland floods killed at least 37 people (Queensland Reconstruction Authority,
2011). Three-quarters of the state was declared a disaster zone (Queensland Reconstruction
Authority, 2011) and the cost to the Australian economy is estimated at more than $5 billion
(Queensland Government, 2011). Again, more intense rainfall in Australia is consistent with
climate change projections, even though total water availability is likely to decline (CSIRO, 2007).

Across Asia and Oceania, a warming world is expected to deliver more floods, more droughts
and inundation of coastal land, with likely negative impacts on food production (Cruz et al., 2007;
CSIRO, 2007). Coral reefs throughout much of the region are under threat from warming waters,
ocean acidification and other anthropogenic impacts. This will have negative impacts on food
production, biodiversity and tourism (Hoegh-Guldberg et al., 2007).

According to figures compiled by Australia’s Garnaut Review (Garnaut, 2008), the Asia and
Oceania region includes half of the top 20 emitters in the world (when the EU is taken as a single
emitter). China is the world’s largest emitter in absolute terms, whereas Australia is one of the
world’s largest emitters in per capita terms. India, Indonesia, Malaysia, the Republic of Korea,
Myanmar, Iran, Thailand and Saudi Arabia are also among the top 20 emitters in absolute terms.
However, many of these countries have relatively low per capita emissions and are in the top 20
because of their large populations (Garnaut, 2008). Continuing population growth in Asia will put
increased pressure on greenhouse gas emissions in the future.

While global greenhouse gas emissions from fossil fuel combustion declined by 1.3% in
2009 due to the effects of the Global Financial Crisis, these emissions continued to grow rapidly
in China (8%), India (6.2%) and South Korea (1.4%) (Global Carbon Project, 2010). Some of the
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growth in emissions in Asian nations is due to increases in international trade of goods
and services produced in developing countries but consumed in developed countries
(Global Carbon Project, 2010). In other words, developed countries are outsourcing a
proportion of their emissions to developing countries in Asia and elsewhere.

Countries in Asia and Oceania have established voluntary emission reduction
targets for 2020 that are incorporated into the 2010 Cancun Agreements under the
United Nations Framework Convention on Climate Change. Among industrialised
nations listed in Annex I of the Convention, Australia has offered an emission reduction
of 5-25% between 2000 and 2020, Japan has communicated a conditional 25%
reduction between 1990 and 2020, and New Zealand has offered a conditional 10-20%
reduction between 1990 and 2020 (Ecofys, 2011). Among countries not listed in Annex
I of the Convention, India will endeavour to reduce the emissions intensity of its GDP
by 20-25 per cent between 2005 and 2020, Indonesia plans to reduce its emissions by
26% by 2020, and South Korea will seek to reduce its emissions by 30% from business
as usual levels (Ecofys, 2011).

China will endeavour to lower its emissions per unit of GDP by 40-45 per cent
by 2020 relative to 2005. It also intends to increase the share of non-fossil fuels in
primary energy consumption to 15 per cent by 2020 and to increase forest coverage
substantially (Ecofys, 2011). Steps towards these commitments are embedded in
China’s 12" Five-year Plan, which aims to reduce energy intensity by 16% by 2015,
reduce CO, intensity by 17% by 2015 and increase non-fossil fuels to 11.4% of primary
energy by 2015 (Patel, 2011).

For China, India, Japan and South Korea, nuclear power has been a key element
in the response to climate change. Once built, nuclear power stations have very low
greenhouse gas emissions so they offer a pathway to a low-carbon economy. China
has 13 nuclear power reactors and more than 20 under construction. Currently, nuclear
power provides only 1% of China’s electricity but this is set to increase to 5% by 2020
(Biello, 2011). China’s 5-year Plan for 2011-2015 includes an increase in nuclear power
capacity from 10GW to S0GW (Patel, 2011). India has 20 nuclear reactors and plans
to increase the contribution of nuclear power from 4% to 25% of electricity generation
by 2050 (World Nuclear Association, 2011a). Japan’s 54 nuclear reactors provide 30%
of its electricity supply, with plans to increase this to 50% by 2030 (World Nuclear
Association, 2011b). Indonesia is considering a nuclear power program (McGeown,
2011).

On 11 March 2011, Japan experienced a massive earthquake and tsunami. This
initiated a partial meltdown and nuclear crisis at the Fukushima nuclear power station
(Schneider, Froggatt & Thomas, 2011). The future repercussions of this event could be
significant for the nuclear power industry and climate change response in Asia. China,
India, Japan and South Korea are relying, at least partially, on expansions in nuclear
power to deliver reductions in greenhouse gas emissions. If these countries decide
to slow or stop this expansion, they will need to find alternative emission reduction
options. So far, most Asian nations look like continuing their nuclear power expansion
plans despite the events in Japan. However, Japan is looking to renewable energy
technologies as part of its rebuilding efforts (Birmingham, 2011).

Many countries in Asia and Oceania are increasing their investments in renewable
energy. China has become the leading manufacturer of solar panels and wind turbines
globally and is positioning itself to dominate renewable energy manufacturing in the
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future (Bradsher, 2010). China’s solar PV manufacturing capacity was over 8GW in
2010, accounting for 53% of total global manufacturing capacity. Most of the solar
panels are exported, however China anticipates increasing its own installed solar
capacity to SGW by 2015. Wind power capacity is expected to reach 130GW by 2015
(Deblock Consulting, 2011).

The Republic of Korea has embraced the concept of green growth, seeing
economic growth as compatible with reducing greenhouse gas emissions. The Basic
Act on Low Carbon Green Growth commits Korea to green growth and will see 2% of
GDP invested in green infrastructure annually (UN ESCAP, 2010).

India has established the National Solar Mission, aiming to bring online 1GW of
new solar capacity by 2013, an additional 3GW by 2017 and 20GW by 2022 (Ministry
of New and Renewable Energy, 2009). India anticipates achieving grid parity by 2022
and parity with coal fired power by 2030 (Ministry of New and Renewable Energy,
2009). Like China, India is positioning itself to be a global leader in technologies for
responding to climate change.

One of the most important climate-related initiatives for the Asian region is the
United Nations Collaborative Programme on Reducing Emissions from Deforestation
and Forest Degradation in Developing Countries (REDD+). This initiative creates a
financial value for the carbon stored in forests and rewards developing countries for
reducing emissions from deforestation and forest degradation and managing forest
sustainability to enhance carbon stocks. REDD+ has the potential to deliver North-
South monetary flows of up to $30 billion per year and several Asian nations, such as
Indonesia, Vietnam, the Philippines and Papua New Guinea, are potential beneficiaries
(UN REDD Programme, 2011). Financing for REDD+ initiatives remains a key issue
for international climate change negotiations.

Given the major current and future contribution of Asian nations to global
greenhouse gas emissions, it will be the development pathways in Asia over the
coming decades that will determine whether or not the world can respond successfully
to climate change. If China, India and other Asian nations continue their tentative steps
down the path to a clean energy economy they have the potential to establish new green
growth pathways and to lead the global green economy.

Australia

In late 2010 and early 2011, Australia experienced a series of natural disasters that
gave a taste of the future under a changing climate. The state of Queensland suffered
from devastating flooding, killing at least 37 people (Queensland Reconstruction
Authority, 2011). Three-quarters of the state was declared a disaster zone (Queensland
Reconstruction Authority, 2011) and the cost to the Australian economy is estimated at
more than $5 billion (Queensland Government, 2011). Victoria also experienced major
flooding. While most of Australia is expected to receive less total rainfall as a result of
climate change, climate scientists also project that rainfall events will be more intense
and bring more extreme rainfall when they do come (CSIRO, 2007), making flood
events like those experienced in Australia in 2010-11 more likely in the future.

On 3 February 2011, in the wake of the floods, Tropical Cyclone Yasi reached the
Queensland mainland as a Category 5 storm. The cyclone wreaked damage on coastal
towns, with restoration and reconstruction costs estimated at more than $800 million
(Queensland Reconstruction Authority, 2011). Thirteen per cent of the Great Barrier
Reef was affected and may take up to 10 years to recover (GBRMPA, 2011; ABC
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News, 2011). Tropical cyclones are likely to increase in intensity as the world warms,
although the total number of cyclones may decline (IPCC, 2007; CSIRO, 2007).

Based on climate projections (e.g. CSIRO, 2007; IPCC, 2007), these natural
disasters give a preview of the kind of future Australians can expect as global warming
continues. Already renowned as a land ‘of drought and flooding rains’,' Australia
is likely to experience more drought, more floods, more bushfires and more intense
tropical cyclones if global warming continues unabated (CSIRO, 2007). As the driest
inhabited continent, with many ecosystems already under stress (Beeton et al., 2006),
Australia is uniquely vulnerable to climate change (Department of Climate Change,
2010). Priceless assets like the Great Barrier Reef, under threat from tropical cyclones,
warming waters, ocean acidification and urban and agricultural runoff, may be lost
(Hoegh-Guldberg et al., 2007). Irrigated food production within the highly stressed
Murray-Darling Basin will decline as water resources become scarce (DCCEE, 2011b).
Sea level rise and the effects of tropical cyclones will threaten coastal communities,
where most Australians live (Department of Climate Change, 2010).

Despite these bleak images of the future, action to reduce greenhouse gas emissions
in Australia is not sufficient to prevent continued growth in emissions. The global
recession of 2008-09 prompted a drop in Australia’s emissions and there emissions
have been relatively steady since then (DCCEE, 2011a). However, emissions are
projected to increase by 24% between 2000 and 2020 without further action (DCCEE,
2010). Australia remains one of the highest emitters of greenhouse gases per person in
the world (Garnaut, 2008).

How to respond to these challenges has become a political and ideological
battleground in Australia. In 2011, the Australian Labor Party governs with support
from the Greens and several Independents. It is working with these partners to
implement an emissions trading scheme, starting with a fixed carbon price (akin to a
carbon tax). The target for commencement of the scheme is 1 July 2012.

The Coalition of the Liberal Party and National Party (the other major political
parties) supports a bipartisan target to reduce Australia’s emissions by 5% between
2000 and 2020 but has opposed carbon pricing mechanisms due to concerns about
cost of living and employment impacts (The Coalition, 2009). Its preferred policy is a
Direct Action Plan on Climate Change and the Environment that would provide direct
financial support for emission reductions by industry and improvements in soil carbon
(The Coalition, 2009).

Public concern about climate change in Australia peaked in 2007 and 2008 and
has since declined (Hanson, 2010; Pugliese & Lyons, 2010). Following heated public
debate about the science of climate change and how best to respond, fewer people
believe that humans are responsible for climate change (Pugliese & Lyons, 2010).
While a strong majority express concern about climate change, a minority express
willingness to bear costs to respond to climate change (Newspoll, 2011). Reflecting the
political divisions, belief that climate change is caused by human activity and support
for proposed carbon pricing is significantly higher among Labour supporters than
Coalition supporters (Newspoll, 2011). An effective future response to climate change
in Australia will need to allay community concerns about cost of living pressures and
find ways to motivate people with different political perspectives to support climate
action.

The public debate over climate change and the decline in public belief in the
human contribution to climate change poses challenges to science and its role in policy
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formation. In the arena of power and politics, established scientific practices such
as peer-review and consensus building are being called into question and scientists
become just another voice in the clamour. The authority of science has broken down
and new models for the role of science in public policy are emerging (Hulme, 2009;
Jasanoff, 2010). Scientists are increasingly drawn into public debates and need to learn
how to engage with media, including new social media technologies. The opening up
of the scientific method for public scrutiny is an important trend, prompted in part by
the challenge of climate change.

Amidst the heated public debate, some institutions with strong future potential have
been established in response to climate change. In response to the scientific challenges
discussed above, the Australian Government established a Climate Commission to
inform Australia’s approach to addressing climate change and help build the consensus
required to move to a competitive, low pollution Australian economy. The Climate
Commission is an expert body, comprised of scientists, business leaders and science
communicators, that seeks to explain climate science to the community and engage in
the public debate. It is an important attempt to build the institutional capacity for a new
kind of open, community-engaged science.

Australia has legislated a National Renewable Energy Target to generate 20% of
electricity from renewable sources by 2020. This is driving investment in renewable
energy, particularly in wind power. However, investments are far less than in China,
India, Europe and the United States. Australia has abundant renewable energy
resources, including one of the best solar insolation resources in the world, strong wind
power potential along the southern coastline, geothermal resources in central Australia
and wave and tidal resources along its extensive coastline (Geoscience Australia,
2010). With foresight, Australia could develop into a renewable energy superpower
but is currently at risk of being left behind as other countries invest far more in these
technologies.

One area where Australia has shown leadership is in accounting for greenhouse
gas emissions from land use, land use change and forestry (DCCEE, 2011c).
This leadership is set to continue in 2011 with the legislation of the Australian
Government’s Carbon Farming Initiative, which will give farmers, forest growers and
landholders access to domestic voluntary and international carbon markets. The land
sector contributes 23 per cent of Australia’s emissions (DCCEE, 2011a), so finding
abatement opportunities in this sector is critical. A new version of Australia’s National
Carbon Audit Toolbox is also due for release in 2011 (DCCEE, 2011c), which enables
land managers to track greenhouse gas emissions to and removals to and from the
atmosphere.

One of the reasons for the heated debate over climate change response is that it
challenges core values and worldviews. Climate change asks us whether continued
economic growth based on growth in material consumption is possible. It asks us
whether a consumer culture, built on unbridled gratification, can be sustained. It asks
us to exercise restraint. For conservatives and economic rationalists, these ideas are
anathema (Lakoff, Dean, & Hazen, 2004). For now, few politicians or thought leaders
are willing to raise these fundamental questions. They are the frontier of the debate
in Australia and it is inevitable that Australians will need to begin to address these
questions over the coming decades.
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