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1. Introduction 

Climate change policy has become headline news and a key policy concern in Australia. 

Several factors have combined to elevate the issue, including the message from the Stern 

Review that climate change is a risk to future economic growth, firmer science on climate 

change and growing realisation of grave risks from climate change. Al Gore’s movie ‘An 

Inconvenient Truth’ has undoubtedly played a role to elevate climate change in the public 

perception, and the ongoing drought has given immediacy to environmental issues 

generally. Media reporting on climate change issues is pervasive, opinion polls show 
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support for policy measures to address climate change, and industry increasingly voices 

support for greenhouse gas policy.  

The Australian federal government places strong emphasis on protecting the economic 

benefit from abundant fossil fuels along with industries that heavily use them. This has 

translated into a preference for technology policy over emissions pricing, and was a 

factor in rejecting the Kyoto Protocol. Recently however, the government has responded 

to mounting political pressure with a Prime Ministerial task group on options for 

emissions trading, and an apparent revision of its opposition against using price 

mechanisms. Nevertheless, policy to limit greenhouse gas emissions remains politically 

problematic because of the costs it may impose on industries and consumers, especially 

in the absence of broad-based international action. 

At the time of writing in February 2007, there is no clear roadmap for climate policy 

internationally. The nature of greenhouse gases as a global externality arising from most 

aspects of economic activity means that the international policy dimension is crucial. 

Emissions will need to be reduced all over the world to limit the extent of future climate 

change, but strong incentives for free-riding and thorny issues of international equity 

make cooperation difficult. Countries have differing interests according to their 

endowments, circumstances and stage of development, and views diverge on what are the 

right instruments for greenhouse gas control.  

This article is a backgrounder to the climate policy debate as it is unfolding in Australia, 

in the global context. It gives a perspective on current policy discussions, and attempts to 

draw out the reasons for some of the heatedness in the current debate. The paper first lays 

out the broad picture on climate change, policy and economics; next, developments in 

international climate policy are reviewed; then Australia’s circumstances and policy 

options are discussed, including aspects of emissions trading that are likely to figure in 

the policy debate in the immediate future.  
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2. Climate change, policy and economics 

Climate science 

The scientific basis for human-induced climate change is beyond doubt. The latest report 

of the Intergovernmental Panel on Climate Change (IPCC 2007) finds that the 

atmospheric concentration of carbon dioxide, the main greenhouse gas released from 

human activities, has increased from a pre-industrial value of about 280 to 379 parts per 

million in 2005, by far exceeding the natural range over the last 650,000 years (180 to 

300 ppm). Based on current science, there is now very high confidence that the net effect 

of human activities has resulted and will continue to result in global warming.1  

Global average temperature has increased by 0.76°C over the 20th century, and the last 

twelve years contained eleven of the warmest years on record. The warming trend is 

confirmed by observations such as retreating glaciers, reduced snow cover, losses of ice 

sheets, and sea-level rise. The IPCC’s (2007) central projections for further warming are 

1.8 to 4.0°C over the course of the 21st century, depending on what path future global 

greenhouse gas emissions take, with a ‘likely’ range of 1.1 to 6.4°C when taking into 

account other uncertainties.   

Warming causes sea level rise through thermal expansion of the oceans, and changes in 

rain patterns and ocean flows. Warming increases the incidence of extreme heat events, 

and is expected to lead to more frequent and intense tropical storms, as well as more 

floods and droughts. Australian society is particularly vulnerable to reduced rainfall and 

increased prevalence of drought (Steffen 2006a). Health impacts from greater incidence 

of heat waves and wider spread of vector-borne diseases may also be significant.  

Large-scale changes in the Earth’s climate have occurred in the past, the crucial 

difference now is that humans are an active force in planetary change. Changes will 

generally be adverse, as they interfere with the basis of established natural and human 

systems. At moderate temperature increases, some areas of the world may benefit, but the 
                                                 
1 At the time of writing, the ‘summary for policymakers’ of the IPCC Fourth Assessment Report of the 
physical science of climate change is available. The detailed report, as well as reports on climate change 
impacts and adaptation, and mitigation, are to be released later in 2007. The IPCC Third Assessment 
Report provides a summary of the science as to around the year 2000. See also Steffen (2006b) for a 
concise overview of recent scientific findings.  
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expected net effect is clearly negative, especially at higher levels of warming. Adapting 

human systems will in many cases be difficult or costly, and ecosystems will experience 

major change, with many species poised for extinction. 

There is increasing concern about the risk of abrupt climate change. Changes in the earth 

system can be nonlinear as the system flips to a different equilibrium, and paleoclimatic 

information shows that major changes happened quickly in the past. The climate system 

is thought to be subject to positive feedback mechanisms such as polar ice melt leading to 

greater absorption of solar radiation, or the potential release of carbon stored in plants at 

higher temperatures. Risks of abrupt changes include a slowing of the Gulf stream which 

would cool northwestern Europe, changing monsoonal patterns affecting rainfall patterns 

in the Asia-Pacific region, and a small risk of polar ice shelfs collapsing and raising sea 

levels by several metres.   

The Stern Review on the economics of climate change 

The Stern Review (Stern 2006) brought the debate about how to respond to the threat 

posed by climate change to the mainstream of economic policymaking. It is a 

comprehensive review of economic aspects of climate change, looking at both the 

potential future economic impacts of climate change (and the ‘costs of inaction’) and the 

economics of greenhouse gas control.  

Stern argues for strong action to reduce greenhouse gas emissions, taken soon. The 

Review argues that climate change could have serious impacts on future growth and 

development, that the worst of the expected impacts and risks can still be avoided if 

action is taken soon, and that the long-term damages from climate change would be far 

greater than the costs of taking economies to a low-emissions path. Waiting or restricting 

action to only some countries will increase the costs, or make it impossible to limit 

warming to acceptable levels. The Review finds that in any event, adaptation will be 

necessary to climatic changes that the world is already committed to. 

It is worth noting that similar conclusions were drawn in the Australian context, in a 

report by the Energy Futures Forum, prepared by CSIRO and with some of Australia's 
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largest energy companies as well as non-government organizations involved (Energy 

Futures Forum 2006). 

The Stern Review has been criticized for overstating the economic costs of climate 

change, and much of the discussion among economists focuses on discounting of the 

future. The key findings under debate are that 

[…] if we don’t act, the overall costs and risks of climate change will be 
equivalent to losing at least 5% of global GDP each year, now and forever. If a 
wider range of risks and impacts is taken into account, the estimates of damage 
could rise to 20% of GDP or more. In contrast, the costs of action – reducing 
greenhouse gas emissions to avoid the worst impacts of climate change – can be 
limited to around 1% of global GDP each year. (Stern 2006, Executive Summary) 

Damage cost estimates of 5–20% of GDP are much higher than in the mainstream of the 

literature. Part of the reason is that the modelling takes into account small risks of very 

bad outcomes, and that some non-market impacts are valued. But the bigger issue is that 

the analysis is done over the relatively long time span of two centuries, with an effective 

discount rate lower than in many established analyses. Thus the longer-term costs from 

climate change are taken into account to a greater degree than in many other studies.  

The overall discount rate has two components: the rate of pure time preference as a 

measure of giving more weight to the present than to the future; and the elasticity of 

marginal utility, describing how utility per extra dollar decreases as people grow richer. 

The rate of pure time preference used in the Stern report is close to zero, thus rejecting 

the notion that future generations should be given less weight purely because they will 

live in the future (a small positive value allows for the possibility of extinction). This 

ethical judgement can be justified in considering an issue where current actions carry 

consequences many generations into the future. The overall dollar discount rate used by 

Stern however is positive, as the analysis takes into account that future generations will 

be richer and thus have a lower marginal utility of wealth. The parameter value for this 

component of discounting has also been criticized as too low (Dasgupta 2006), while 

others have argued that it is justifiable (Quiggin 2006).  
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Stern has also been criticized for overstating climate impacts and damages (Byatt et al. 

2006), while others have criticized the damage cost estimates as too low and failing to 

adequately account for the risk of catastrophic future climate change (Baer 2007).    

The report’s findings on the costs of global action to drastically reduce greenhouse gas 

emissions have been much less under discussion. The headline cost estimate in the 

Review is 1% of GDP over the next 50 years, with a range from –1 per cent (net gains) to 

3.5 per cent, derived from a large range of models. This is for emissions paths consistent 

with atmospheric stabilisation at 500 to 550 ppm CO2-equivalent, implying strong 

reductions below business as usual.  

Juxtaposition of the estimates of ‘5–20% climate change damage costs’ versus ‘1% 

greenhouse gas reduction costs’ is used in the Stern Review to support the case for strong 

action to reduce greenhouse gas emissions. Any impression created that this is a cost-

benefit-analysis however is wrong, as the two sets of numbers refer to different 

timescales and have different premises. In fact, it can be argued that the extremely long 

time horizons and uncertainties involved in climate change push cost-benefit analysis 

beyond its limits. Stern’s core argument, that strong action to reduce greenhouse gas 

emissions is warranted as a precaution against future economic risks from climate 

change, could equally have been made without resort to numerical estimates – but then it 

would not have been nearly as prominent in the public debate.  

Global greenhouse gas pathways 

In order to slow and ultimately halt global warming, the concentration of greenhouse 

gases in the atmosphere needs to be stabilised. Current atmospheric concentration is 

around 430 parts per million carbon dioxide equivalent (ppm CO2-eq.), and rising around 

2.5 ppm per year. There remains much uncertainty about what temperature increases 

particular levels of atmospheric concentration will translate to. As a point of reference, 

the mean from a broad range of models is for an eventual 2°C increase above current 

mean temperature for stabilisation at 450 ppm, and 3°C increase at 550 ppm (Stern 2006, 

Ch. 13). Impacts from climate change are expected to become rapidly more severe above 

2–3°C warming. 
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The task implicit in limiting greenhouse gas concentration to such levels is staggering. 

Stabilisation at 450 ppm it would require global emissions to peak around 2010 and 

thereafter fall by 7 per cent per year, or peaking around 2020 followed by 5 per cent 

reductions per year with temporary ‘overshooting’ to 500 ppm (Stern 2006, Ch. 8, based 

on Meinshausen et al. 2006). Stabilisation at 550 ppm could be achieved with global 

emissions peaking around 2020, then falling by around 2 per cent per year; or a peak 

around 2030 followed by annual reductions of around 3 per cent. Thus delaying action 

means that future policies would have to be much more aggressive. Either path to 

stabilisation at 550 ppm requires current emissions to be reduced by one quarter by the 

middle of the century, and halved by 2100.  

Actual global emissions have steadily grown since industrialisation, and continuation of 

this trend in the absence of climate policy implies a huge abatement task (Figure 1).2 

Addressing climate change will require a drastic change in the nature of economic 

growth: ‘de-carbonisation’ is needed, so that more economic activity is compatible with 

lower emissions. This will require pervasive changes to energy and production systems, 

as well as changes in consumption patterns – but who should act, when and how is 

contentious. 

Emissions are growing fastest in industrialising economies such as China and India, 

which are set to drive global emissions growth into the future, even if emissions from 

developed countries were to remain constant or fall (see indicators in Table 1). Most 

developing countries are still at low levels of emissions per capita, and this forms the 

basis for many poorer countries’ claim to development without greenhouse gas 

constraints. Yet if developing countries were to reach the same levels of per-capital 

emissions as now prevail in rich countries, unacceptably high levels of global warming 

would result. 

Figure 1: A pathway to stabilising atmospheric greenhouse gas concentrations 

                                                 
2 There is a large literature on (and plenty of argument about) what future global emissions trajectories 
might look like, in the absence of climate policies. Extrapolation of past emissions growth in the Figure is 
merely meant for illustration of the principle. 
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Data from SiMCaP EQW model (as in Meinshausen et al. 2006). All greenhouse gas emissions.  

 

Table 1: Some international indicators 

 Share in 
global CO2 
emissions, 

2003

Emissions 
growth, average 

annual 1990–
2003 (CO2)

Emissions per 
capita, 2003 (t 

CO2/person) 

GDP per capita, 
2003 

($1000s/person, 
purchasing 

power adjusted 
in 2000)

World 100% 1.5% 4.1 7.9

China 17.3% 4.5% 3.5 5.0

India 4.4% 4.5% 1.1 2.7

Europe (EU-25) 15.4% –1.2% 8.7 23.8

United States 22.3% 1.3% 19.9 35.4

Australia 1.3% 2.0% 17.2 27.2

Source: WRI (2007). Data excludes emissions from land-use change and non-CO2 greenhouse gases. 

Note: Negative emissions growth since 1990 in the EU is to a large extent due to the inclusion of Eastern 

European countries which experienced industrial collapse and restructuring in the 1990s. 
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3. International climate policy 

Climate change is a global externality, so policy needs international cooperation to avoid 

a ‘tragedy of the commons’ outcome, but struggles to achieve it. The difficulty is 

exemplified by the stalemate between the United States (and other rich countries 

including Australia) and developing countries over who should limit emissions. The Bush 

administration has pointed to future emissions growth being concentrated in China, India 

and other developing countries, while they in turn point to industrialised nations’ greater 

historical responsibility for greenhouse gas emissions, and greater ability to pay. 

The Kyoto Protocol 

Practically all countries have signed and ratified the 1992 United Nations Framework 

Convention on Climate Change (UNFCCC). The Convention’s objective is ‘stabilization 

of greenhouse gas concentrations in the atmosphere at a level that would prevent 

dangerous anthropogenic interference with the climate system’, and it includes the 

principle of ‘common but differentiated responsibilities’, that is the notion that 

industrialized nations should lead the way in addressing global climate change.  

The UNFCCC is the framework for most international climate policy to date. The 1997 

Kyoto Protocol as an instrument to the UNFCCC stipulates that industrialised countries 

(Europe, Russia, North America, Japan, Australia and New Zealand) collectively are to 

reduce their emissions by 5 per cent below 1990 levels, over the Protocol’s first 

‘commitment period’ 2008–12. Targets are differentiated between countries. To make 

compliance easier, the Kyoto Protocol allows trading of permits between countries 

(emissions trading), as well as using offset credits from emissions reduction projects in 

developing countries (under the Clean Development Mechanism, CDM).  

The Kyoto Protocol entered into force in 2005, and has been ratified by 168 countries, 

including all major nations except the United States and Australia, who cited potential 

adverse economic effects (discussed below) and the lack of developing country targets as 

reasons for their withdrawal. Indeed, by 2012 the Protocol is expected to reduce global 

emissions by only 1 or 2 per cent below what they otherwise would have been, a far cry 

from the required future turnaround in global emissions paths. The main reason for this 




































