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Abstract

This paper evaluates Australia’s proposed emissions trading scheme in terms of the implied rates
of decarbonization of the Australian economy for a range of proposed emissions reduction
targets. The paper uses the Kaya Identity to structure the evaluation, employing both a bottom-
up approach (based on projections of future Australian population, economic growth, and
technology) as well as a top-down approach (deriving implied rates of decarbonization consistent
with the targets and various rates of economic growth). Both approaches indicate that the
Australian economy would have to achieve annual rates of decarbonization of 3.8% to 5.9% to
meet a 2020 target of reducing emissions by 5%, 15% or 25% below 2000 levels, and about 5%
to meet a 2050 target of a 60% reduction below 2000 levels. The paper argues that Australian
carbon policy proposals present emissions reduction targets that will be all but impossible to
meet without creative approaches to accounting as they would require a level of effort equivalent
to the deployment of dozens of new nuclear power plants or thousands of new solar thermal
plants within the next decade.
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Introduction

On December 12, 2007 Australian Prime Minister Kevin Rudd, having been sworn into office
only the week before, gave a rousing speech at the 13th Conference of the Parties to the United
Nations Framework Convention on Climate Change, held in Bali, Indonesia. Rudd explained
that Australia was ready to commit to binding targets for emissions reductions:

The Government has committed to reducing Australia’s greenhouse gas emissions by 60
per cent on 2000 levels by 2050. Last year — when my party was not in government — we
commissioned a major study to help us to set shorter term targets along the way. This
study, the Garnaut Review, will report in mid 2008. Together with modelling underway
in the Australian Treasury, and also critically, informed by the science, this Review will
drive our decisions on short and medium term targets. These will be real targets. These
will be robust targets. And they will be targets fully cognisant of the science. And they
will set Australia firmly on the path to achieving our commitment of a 60 per cent
reduction in emissions by 2050. But it is not enough just to have targets. We have to be
prepared to back them with sustained action — because targets must be, must be translated
into reality. Australia will implement a comprehensive emissions trading scheme by 2010
to deliver these targets.

At Bali, Prime Minister Rudd was met with “long and loud applause.”® However, despite
signing the Kyoto Protocol as his fist official act as Prime Minster and delivering the rousing
Bali speech, Australia soon found itself facing international criticism for its failure to announce
any short-term targets at Bali meeting.®

Upon the release of an interim draft of the Garnaut Review in February, 2008, commissioned by
the Australian government to inform its climate policy deliberations, Professor Garnaut called
for Australia to increase its targets beyond those mentioned at Bali: “Australia should be ready
to go beyond its stated 60 percent reduction target by 2050 in an effective global agreement that
includes developing nations.” Immediately thereafter, Prime Minster Rudd’s government
appeared to distance itself from the report. Climate Change Minister Penny Wong said of the
report’s conclusions, “"'We welcome Professor Garnaut's input . . . of course we will also be
looking at other inputs, such as modelling from the Australian Treasury,” prompting the leader of
the Australian Green party to complain that, “"Penny Wong has reduced Ross Garnaut to
‘input.”™® Garnaut’s draft report was issued on July 4, 2008 and the final report was released on
September 30, 2008.

Less than two weeks after the draft Garnaut review was released the Rudd government released a
‘Green Paper” outlining its initial plans for a Carbon Pollution Reduction Scheme (CPRS), a

! http://www.pm.gov.au/node/6006

? http://www.theage.com.au/news/national/rudd-takes-aim-at-the-us-over-
warming/2007/12/12/1197135559287.html

® http://www.theage.com.au/news/national/rudd-withstands-conference-flak-to-appear-at-home-on-
international-stage/2007/12/14/1197568264972.html

* http://www.bloomberg.com/apps/news?pid=20601081&sid=a3ipEehzOtLw&refer=australia

> http://www.news.com.au/couriermail/story/0,20797,23255892-953,00.html
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policy based on a cap-and-trade approach to emissions reductions along the lines of the European
Emissions Trading Scheme (ETS). A “White Paper” outlining the final plans for the proposed
CPRS was subsequently released in December, 2008, as the Australian government announced a
emissions reductions target of between 5% (unilaterally) or 15% (in concert with other nations)
reduction below 2020 levels, and a proposed 60% reduction by 2050.° In the face of severe
criticism for its lack of ambition,’ the government justified its target in terms of the implications
for per capita emissions, which it argued were on par with those promised by other nations. It
was not long before the Rudd government responded to its critics who said that the targets were
not ambitions enough. In May, 2009 the interim target was increased to a 25% reduction and the
proposed starting implementation date for the CPRS was delayed to 2011, justified on the need
to allow the economy to regain strength in the aftermath of the global financial crisis.?

In August 2009, the Australian Senate voted down the CPRS, prompting the government to split
the renewable energy provisions from the ETS. The renewable energy package was
subsequently passed into law. In November, 2009 the opposition Liberal Party saw a revolt over
the proposed CPRS, resulting in a change in party leadership and a subsequent second defeat for
the ETS in the Senate. As of this writing the ETS is set to be reconsidered in February, 2010 and
the Australian Prime Minister has the authority to call a rare “double dissolution” election.

While debate over the ETS continues and its legislative future is presently uncertain, it is not too
early to conduct an assessment of the targets implied by the ETS. This paper provides an
evaluation of Australia’s proposed emissions reductions targets. How realistic are Australia’s
proposed emissions reductions goals on the short and long term? This paper focuses on
emissions reductions targets of 5%, 15% and 25% from 2000 levels by 2020.°

The paper argues that Australian decarbonization policy proposals are based on targets that will
be all but impossible to meet without creative approaches to accounting. Australia provides yet
another case study in the enormous difference between the rhetoric and the practice of emissions
reductions.

Methodology of Evaluation

The methodology employed here was employed in Pielke (2009a and 2009b) to structure similar
analyses of the United Kingdom’s Climate Change Act and the Japanese “Mamizu” climate
policy.™ It draws upon Waggoner and Ausubel (2002) who argue that understanding the ability
to influence environmental outcomes through policy requires “quantifying the component forces
of environmental impact and integrating them.” For carbon dioxide emissions relationship of
forces leading to carbon dioxide emissions has been called the Kaya Identity, and it can be used
to decompose the factors that lead to carbon dioxide emissions from the production and use of
energy in the global economy. The identity is comprised of two primary factors: economic

® http://www.climatechange.gov.au/whitepaper/factsheets/pubs/031-australias-national-emissions-targets.pdf

7 http://www.nytimes.com/2008/12/16/world/asia/16australia.html

® http://www.environment.gov.au/minister/wong/2009/pubs/mr20090504.pdf

? http://www.climatechange.gov.au/en/minister/wong/2009/media-releases/November/mr20091124.aspx
°The methodological description is reproduced here as this paper is intended as a stand-alone analysis. Readers
familiar with Pielke (2009a or b) can skip to the next section.
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growth (or contraction), typically represented in terms of GDP, and changes in technology,
typically represented as carbon dioxide emissions per unit GDP.

Each of these two primary factors is typically broken down into a further two sub-factors. GDP
growth (or contraction) is comprised of changes in population and in per capita GDP. Carbon
dioxide emissions per unit GDP is represented by the product of Energy Intensity, which refers to
energy per unit of GDP and Carbon Intensity, which refers to the amount of carbon per unit of
energy.

Together the four factors of the Kaya Identity explain the various influences that contribute to
increasing atmospheric concentrations of carbon dioxide, as follows:

(1) Carbon Dioxide Emissions= Population * Per Capita GDP * Energy Intensity *
Carbon Intensity

(2) P = Total Population
(3) GDP/P = Per capita GDP
a. GDP = Economic Growth (Contraction) = P * GDP/P = GDP
(4) Energy Intensity (EI) = TE/GDP = Total Energy (TE) consumption/GDP
b. Carbon Intensity (Cl) = C/TE=Carbon emissions/Total Energy consumption
(5) EI X Cl ="Carbon Intensity of the Economy" = TE/GDP * C/TE = C/GDP

Thus, according to the logic of these relationships, carbon accumulating in the atmosphere can be
reduced only by reducing (a) population, (b) per capita GDP, or (c) carbon intensity of the
economy. Most proposals advanced by governments and in international negotiations focus on
actions that will lead to the reduction of the carbon intensity of the economy (whether or not they
are explicitly presented as such), which in this paper is referred to as “decarbonization.” Policies
to reduce population or that result in economic contraction are not generally considered by
governments as a strategy of emissions reductions. Thus, the Kaya Identity provides a
straightforward and useful way to evaluate the proposed and actual performance of policies
focused on decarbonization and which are typically called mitigation policies.

The factors of the Kaya ldentity can be used to evaluate these estimates in terms of what is
required to achieve the identified goals. The factors can be integrated individually, in “bottom
up” fashion based on independent projections for growth in population (2) and per capita GDP
(3), to estimate implied rates of decarbonization (5). The overall goal can also be disaggregated
in a “top down” manner, starting with overall GDP growth (a) and deriving implied rates of
decarbonization (5) consistent with a specified target. The following sections consider each
approach from a base year of 2006, which in most cases is the latest year for which data
necessary for the analysis is available.
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Evaluating Australian Climate Policy: Part 1, A Bottom Up Analysis

The first factor in the Kaya Identity is overall population, since more people means more
emissions, all else equal. In 2008, the UN published it World Population prospects and projected
an Australian growth rate of 1.0% per year to 2020 and 0.7% to 2050 (United Nations, 2009). If
these rates were to occur to 2020 and 2050, then Australia would have about 23.7 million people
in 2020 and 28.7 million in 2050, representing an increase of almost 2.2 and 7.2 million people
respectively from 2010. The Australian government has much more aggressive population
projections than those of the UN: “Australia’s estimated resident population (ERP) at 30 June
2007 of 21.0 million people is projected to increase to between 30.9 and 42.5 million people by
2056.”'* A population of 40 million in 2050 would be about 20.5 million more than in 2010, and
represent an annual growth rate of about 1.6% per year. The very large differences in projections
underscore uncertainties in population projections.

In 2005 Australian carbon dioxide emissions were about 19.4 tonnes per person. If a 2050
population of 28.7 million had per capita emissions of 19.4 tonnes, then total Australian
emissions would be about 557 mT of carbon dioxide, about 55% higher than 2000 levels of
about 360 mT. A 2020 population of 23.7 million at 19.4 tonnes of carbon dioxide per person
would result in about 459 mT of carbon dioxide, about 28% below 2000 levels. A population of
40 million in 2050 would have 776 mT of carbon dioxide emissions at 19.4 tonnes per person, or
216% higher than 2000 levels. So an increasing population would mean that Australia’s
emissions will increase, all else equal. Population growth compounds the difficulty of meeting
national targets for emissions reductions.

The second factor in the Kaya identity is economic activity. All else being equal more economic
activity means more emissions. From 1990 to 2006 Australia averaged 3.4% per year annual
GDP growth (in constant currency, i.e., inflation adjusted).** If overall growth to 2050 is
expected to occur at its historical average of 3.5% per year, and population is growing by 0.7%-
1.6% per year, then this implies a per capita GDP growth rate of 1.9%-2.8% per year. Of course,
governments strive for higher growth rates and a vibrant economy, just as they are now doing
around the world to stimulate economic growth. For purposes of the present discussion, let us
assume that future per capita GDP growth in Australia increases at 3.0% per year, reflecting a
value in between the UN and Australian government population projections, and below its
historical performance. This level of growth would add another 1,000 mT of carbon dioxide to
the 2050 total, for a total of about 1,361 mT, about 3.8 times higher than 2000 emissions and
about 6.3 times a 2050 target of a 60% reduction from 2005 levels. In 2020 this rate of growth
would add about another 201 mT of carbon dioxide emissions, for a total of 561 mT, or 56%
above 2000 emissions.

The third factor is technological change. As described above, technological change includes
increased energy efficiency in the economy and in reduced carbon intensity of energy.
According to data from the United States Energy Information Agency from 2001 to 2006 on

" http://www.abs.gov.au/ausstats/abs@.nsf/mf/3222.0
12 GDP data from A. Maddison, http://www.ggdc.net/maddison/Historical Statistics/vertical-file 09-2008.xls

Discussion Draft


http://www.abs.gov.au/ausstats/abs@.nsf/mf/3222.0
http://www.ggdc.net/maddison/Historical_Statistics/vertical-file_09-2008.xls

Pielke — Australia ETS 2 December 2009

Australian total primary energy production, Australian energy intensity** decreased by about
1.4% per year, while the carbon intensity™ of the energy supply increased by about 0.6% per
year over the same period. However, the Australian economy has not decarbonized since 1995
and has in fact recarbonzied from 2003 to 2006, so annual rates of decarbonization can be a bit
misleading. Overall, the decarbonization of the Australian economy has occurred at an average
rate of less than 1% per year in the current decade.

Using a bottom up analysis, the combined effects of Australian population and per capita
economic growth of 3.0% per year imply that to meet a 2020 emissions reduction target of 5%,
15% or 25% below 2000 levels would require an that the combined effects of increasing energy
efficiency and reduced carbon intensity of energy occur at an average annual rate of 4.3%, 5.0%
and 5.9% respectively to 2020 and 5.2% to 2050 for a 60% reduction target.

Evaluating Australian Climate Policy: Part 2, A Top Down Analysis

A top down analysis begins with assumptions of future economic growth, which integrates future
population growth and per capita economic growth, and then works backwards to determine
what rate of decarbonization of the economy would be necessary to meet the future emissions
target. In 2006 Australia produced 0.84 tonnes of carbon dioxide for every $1,000 of GDP.*
Figure 1 shows required rates of decarbonization of the Australian economy from 2007 to 2050
(for various rates of assumed GDP growth) implied by a target of a 60% reduction in carbon
dioxide emissions from 2000 levels.

The figure shows that the carbon intensity of the Australian economy would have to reach a level
of 0.08 to 0.19 tonnes of carbon dioxide per $1,000 of GDP by 2050, from 0.84 in 2006. Figures
2a, b and ¢ shows the same information for 2020 implied by targets of 5%, 15% and 25%
reduction in carbon dioxide levels from 2000 levels. The figure shows that the carbon intensity
of the Australian economy would have to be cut by about a quarter to more than half by 2020,
depending upon assumptions, from its value of 0.84 in 2006.

 International Energy Statistics available at http://www.eia.doe.gov/emeu/international/contents.html, energy
efficiency is the inverse of energy intensity, so an increase in efficiency is the same as a decrease in intensity, and
vice versa.

 Calculated using energy and carbon dioxide data from the EIA.

1> Carbon dioxide data is available at: http://www.eia.doe.gov/pub/international/iealf/tableh1co2.xls Data on GDP,
converted to 1990 Gheary-Khamis dollars (to facilitate international comparisons) is available at:
http://www.ggdc.net/maddison/Historical_Statistics/vertical-file_09-2008.xls. The 1990 Gheary-Khamis dollars
are the units used throughout this paper.
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Figure 1. Implied rates of decarbonization of the Australian economy for various rates of GDP
growth, 2007 to 2050.
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Figure 2a. Implied rates of decarbonization of the Australian economy for various rates of GDP
growth, 2007 to 2020, for a 25% emissions reduction target.
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Figure 2b. Implied rates of decarbonization of the Australian economy for various rates of GDP
growth, 2007 to 2020, for a 15% emissions reduction target.
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Figure 2c. Implied rates of decarbonization of the Australian economy for various rates of GDP
growth, 2007 to 2020, for a 5% emissions reduction target.
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Figure 3 below shows the actual annual rate of decarbonization of the Australian economy from
1980 to 2006 as well as the annual average rates of decarbonization implied by the 2020 and
2050 targets assuming an average 2.5% annual GDP growth. Higher rates of future GDP growth
would result in higher implied rates of decarbonization.

Historical and Implied Decarbonization of the Australian Economy
Assuming Future 2.5% Annual GDP Growth
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Figure 3. Past rates of decarbonization of the Australian economy, 1980-2006, and implied rates
of decarbonization assuming 2.5% annual GDP growth for the 2020 (25% reduction target in
red) and 2050 targets (60% reduction target in blue).

The rates of decarbonization of the Australian economy implied by the top down analysis for a
25% reduction target from 2000 levels are 5.4% per year for the 2020 target and 4.8% for the
2050 target. These numbers are substantially higher than the rates of decarbonization observed
from 1980 to 2006 and 2001 to 2006, as summarized in the table below, along with the rates
derived for the bottom up analysis.
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1980-2006 | 2001-2006 | 2007-2020 2007-2050
Actual -0.5% -0.7%
Bottom Up
(5% reduction target 3.0% GDP
growth)
Bottom Up

(15% reduction target 3.0%
GDP growth)

Bottom Up
(25% reduction target 3.0%
GDP growth)

Bottom Up
(60% reduction target 3.0%
GDP growth)

Top Down
(5% reduction target, 2.5%
GDP growth)

Top Down
(5% reduction target, 2.5%
GDP growth)

Top Down
(15% reduction target, 2.5%
GDP growth)

Top Down
(25% reduction target, 2.5%
GDP growth)

Table 1. Rate of decarbonization of the Australian economy observed (first two columns) for
1980 to 2006 and 2001 to 2006, and implied (third and fourth columns) by the 2020 and 2050
targets under the bottom up and top down approaches.

Australian Targets in Context

The Australian targets imply that Australia would have to achieve the 2006 emissions intensity
of Japan by 2016 for a 25% reduction target, by 2018 for a 15% reduction target or 2020 for a
5% reduction target.’® Japan has a highly efficient economy on several small islands with almost
no domestic energy resources. Japan also operates the third most nuclear power plants after the
United States and France. In other words, in many important respects Japan could not be more
different than Australia in terms of the role of emissions in its economy. To think that Australia
could achieve Japanese levels of decarbonization within the next decade strains credulity.

'® These numbers reflect the assumptions of the bottom up approach. Using a top down approach adds one year
in each of the three cases.
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Another way to look at the challenge of decarbonizing the Australian economy is in terms of its
energy mix. Figure 4 shows the 2004 energy mix for Australia.'’

Australia's Energy Mix

m Coal m Petroleum ® Nat Gas M Nuclear = Renewable m Hydro

Figure 4. Australia’s 2004 energy mix showing the consumption of 5.3 quadrillion BTUs. There
was no nuclear power in Australia in 2004.

It is straightforward to convert the energy mix into greenhouse gas emissions by multiplying the
amount of energy consumed (measured as quadrillion BTUs or one quad) by the amount of
carbon emitted per quad for each fuel.® According to the US Energy Information Agency
(EIA),” in 2004 Australia emitted about 391 mT of carbon dioxide from 5.3 quads of
consumption, with the mix shown in Figure 4. Multiplying the carbon dioxide generated per
quad (from footnote 17) by the proportion of energy from each fuel source results in 390 mT of
carbon, essentially the same as that reported by the U.S. EIA.

With this information it is then possible perform a simple sensitivity analysis describing what it
would take to decarbonize the Australian economy to a level consistent with a particular
emissions reduction target. In 2004 Australia produced 0.83 tonnes of carbon dioxide emissions
per $1,000 (U.S.) (essentially the same as in 2006). For this to be cut in half over the next
decade or less — as implied by the 5%, 15% and 25% 2020 targets — would require that nearly all

Y http://www.eia.doe.gov/emeu/cabs/Australia/Full.html

¥ These can be calculated from the data at: http://www.eia.doe.gov/oiaf/1605/ggrpt/excel/CO2 _coeffxls. In the
analysis that follows | use 94.44 megatonnes of carbon dioxide per quad from coal, 70.00 for petroleum and 53.06
for natural gas.

¥ http://www.eia.doe.gov/pub/international/iealf/tableh1co2.xls
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Australian coal consumption be replaced by a zero-carbon alternative such as nuclear or
renewable. If an average nuclear plant provides 750 megawatts of electricity?® and one quad is
equivalent to 11,000 megawatts of electricity®! then about 15 nuclear power plants would
provide one quad. Coal provided 2.4 quads for Australia in 2004, meaning that this could be
replaced by about 35 nuclear power plants.

Of course, Australia’s energy consumption has increased since 2004 and is expected to increase
in the future. If Australia’s demand for energy increases by 1.5% per year to 2020 then an
additional 1.4 quads of energy will be needed, implying the equivalent of 21 additional nuclear
power plants, or a total of 46. These assumptions can be adjusted to explore the implications of
aggressive energy efficiency programs or expansion of renewable energy technologies (or other
assumptions, such as the expansion of natural gas). For instance, if demand is held constant at
2004 levels and renewable energy comprises 20% of the total mix, then only 13 equivalent
nuclear power plants would be needed by 2020. Different assumptions will of course lead to
different results, and the ones presented above are intended to be illustrative of the magnitude of
the decarbonization challenge under a reasonable set of assumptions. The conclusion that the
magnitude of the challenge is enormous is not particularly sensitive to these assumptions.

Several Australian readers of an early version of this paper commented that a comparison of
nuclear power plant equivalents, even if hypothetical, would not make much sense to many
readers as Australia has a long history of opposition to nuclear power plants. The same sort of
hypothetical sensitivity analysis can be conducted with technologies based on existing solar
power plants. The Cloncurry Solar Thermal Power Plant in Queensland provides 10 megawatts
of electricity.”? One quad (at 33% efficiency) of energy implies 3,333 Cloncurry plants.
Providing 3.8 quads implies 12,667 Cloncurry equivalent plants, or about 24 such plants coming
online every week from 2010 to 2020.

What this sensitivity analysis clearly indicates is that under a wide range of scenarios Australia
would need to undertake a herculean effort comparable to the level of effort required to build and
put into service dozens or more nuclear power plants by 2020 or thousands of solar thermal
plants. Were this “level of effort” to be expressed in terms of windmills or other existing
technologies the magnitude would be equally as daunting. When coupled with very aggressive
efficiency and renewable objectives the level of effort is still enormous. Australia, of course, has
no nuclear power plants, and the technology is hotly debated, so even building one plant would
be an enormous achievement. The point being made here of course is not about nuclear power or
even solar thermal plants, but about the enormous level of effort needed to meet the proposed
targets of the Australian ETS.

The sensitivity analyses above imply that the level of effort required to decarbonize the
Australian economy to levels implied by the various short-term targets is enormous. This fact
helps to explain why policy makers look to offsets and other accounting schemes to achieve
decarbonization targets. Regardless of the nature of the legislation ultimately adopted in

2 http://www.world-nuclear.org/uploadedFiles/members/Info_Servies/Publications/PG reactor08.pdf
2! http://www.aps.org/policy/reports/popa-reports/energy/units.cfm
*? http://svc196.wic512d.server-web.com/cloncurry solar thermal power station.cfm
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Australia, the actual decarbonization of the Australian economy will all but certainly fall short of
the targets.

Conclusion

To summarize, the rates of decarbonization of the Australian economy implied by the bottom-up
and top-down analyses suggests rates that are beyond those achieved by any major economy in
recent decades over sustained periods of time. Japan achieved a rate of decarbonization of about
4.4% from 1980 to 1986 but was unable to sustain that high rate, seeing it subsequently drop to
closer to 1% per year (Pielke 2009b). In proposing to do that which has never been done,
Australia is joining the United Kingdom and Japan (and others, including the European Union
and United States) with aggressive emissions reductions targets and timetables that appear to be
fanciful at best. Australia’s targets imply a level of decarbonization about that of Japan’s (in
2006) by 2020, or the equivalent level of effort to building and putting into service dozens of
new nuclear power plants or many thousands of solar thermal plants.

However, just because something has not been achieved before does not mean that it is
impossible. Indeed, if the world is to decarbonize its economy to a level consistent with low
stabilization targets it will require an unprecedented pace of transformation of the global energy
system. A risk of proposing aspirational goals is that policy makers will look for ways to avoid
meeting the objectives while maintaining the appearance of accountability to formal goals, at
least during their time in office. Stanford’s David Victor explains, “setting binding emission
targets through treaties is wrongheaded because it ‘forces’ governments to do things they don’t
know how to do. And that puts them in a box, from which they escape using accounting tricks
(e.g., offsets) rather than real effort.”?

Australia has a very carbon intensive economy, thus its ability to dramatically accelerate the
decarbonization of its economy offers the promise of many valuable lessons for other countries
around the world. However, a focus on targets and timetables that will be impossible to meet in
practical policy implementation runs the risk of engendering public cynicism and even
opposition. Currently the nature of international climate politics is such that aggressive promises
are met with applause, regardless of their feasibility. When asked if it mattered whether
Australia had passed ETS legislation in time for the 2009 Copenhagen meeting, the head of the
United Nations Framework Convention on Climate Change responded: "Quite honestly, no.
What people care about in the international negotiations is the commitment that a government
makes to take on a certain target."%*

While the international process rewards promises, a better strategy for climate policy would be to
focus to a greater extent on performance. Australian policies for decarbonization could serve as
experiments with a clear-eyed recognition that the pace of decarbonization simply cannot be
known until those experiments are implemented and evaluated. Departing from conventional
wisdom of the international process would take bold leadership and a willingness to clearly
explain the simple mathematics of emissions reductions, such as presented in this paper. From

% http://community.nytimes.com/comments/dotearth.blogs.nytimes.com/2009/07/07/more-ideas-for-breaking-
climate-deadlock/?permid=1#commentl
** http://www.news.com.au/story/0,27574,25863085-421,00.html
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this perspective the renewable energy package passed by the Australian government in August
2009 likely offers far more prospects for learning about the practical challenges of
decarbonization and meeting aggressive goals for stabilization of atmospheric concentrations of
carbon dioxide than does the Australia ETS, whatever its eventual fate. The political challenges
thus far facing passage of the ETS, and it’s almost certain destiny to fail to achieve its emissions
reduction targets, should serve as an important lesson to climate policy makers around the world.
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