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  EXECUTIVE SUMMARY

The first few years of the 21st century witnessed significant economic growth, particularly in 
the financial services sector. Much of this growth was built on a benign environment of low 
inflation, historically cheap credit and increasing sophistication in the securitisation of credit 
instruments.

However, with ‘sophistication’ came ‘complexity’, and a corresponding lack of transparency 
to the assessment and pricing of credit risk. In mid-2007 this lack of transparency began 
to negatively impact liquidity, triggered by increased caution over counterparty risk (mainly 
in the US commercial paper market). The entities that were hit first and hardest were those 
whose business models were the most dependent on access to (or provision of) wholesale 
funding which did not accurately reflect real long-run costs (eg RAMS, Northern Rock,  
Bear Sterns).

While originating in the US capital markets, the micro-economic affects were quickly 
exported through highly inter-connected debt and equity markets. These weaknesses 
began to be transmitted to macro-economic activity and employment, first through exposed 
verticals, and then to the wider economy via falls in consumption and investment.

Interestingly this series of events was triggered in advance of actual losses, and the impact 
transmitted to prior periods by a realisation that credit risk had been mis-priced over an 
extended period of time.

Similarly the 20th century witnessed economic growth which was unparalleled in human 
history, driven in large part by the availability of abundant fossil fuels. This growth was 
reflected in an increasing level of sophistication, firstly in terms of industrialisation, and then 
post-industrial growth in more complex service-based markets. The process was given a late 
boost through replication in high-population emerging markets.

However in the closing years of the 20th century the scientific community began to voice 
collective concern about the impact of greenhouse gas (GHG) emissions on the Earth’s 
climate, and called for mechanisms to address the lack of transparency to ‘Carbon Risk’.  
As the evidence supporting these concerns has became unequivocal, the international 
community began to develop strategies for mitigating emissions of GHG’s, including the 
establishment of an integrated global market for emissions ‘permits’, linked to increasingly 
scarce global ‘carbon budgets’.

To date the design and implementation of emission trading schemes has been based on the 
assumption that, if implemented promptly, over a long period of time the ETS mechanism 
will generate market-based outcomes with little, if any, impact on long-run economic activity 
(eg Stern 2006). This rather liberal approach was reflected in the first phase of the European 
Union ETS, which was characterised by limited coverage and an over-allocation of permits.

It has also been assumed that regulatory certainty and derivative markets will provide 
transparency to forward pricing which will allow for the effective management of carbon risk 
in a manner similar to other commodity markets.

However recent (post IPCC Fourth Assessment Report) evidence suggests that the rate 
and carbon intensity of economic growth in China and India is shifting the short-run global 
trajectory beyond even the most pessimistic business-as-usual scenarios. It is also highly 
unlikely that China, India or other emerging markets will be subject to (or capable of) 
emission-reduction targets prior to 2020. 

These external factors raise questions regarding both the design and implementation of 
domestic or regional emission trading schemes:

(a)  Will the collective carbon budgets of individual ETS markets generate pricing signals 
which fundamentally mis-price Carbon Risk?

(b)  If so, could lack of transparency to long-run carbon pricing affect the stability of 
capital markets, and in turn economic activity, well in advance of actual environmental 
outcomes, in a manner similar to recent events in global credit markets?
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  PROLOGUE 

Monetary Policy & Credit Risk

Between 2000 and 2003, in response to the bursting of the ‘dot-com’ bubble and the impact 
of 9/11, the US Federal Reserve loosened monetary policy settings over an extended period 
of time.

The lowering of interest rates had the desired effect, triggering a period of sustained 
economic growth based on the expansion of credit and asset price inflation.

However this growth came at a price in terms of lack of transparency, as financial 
intermediaries took advantage of this historically low interest rate environment to issue credit 
at prices (ie interest rates) which did not necessarily reflect the underlying risk.

In effect a proportion of the economic activity underpinning employment and asset prices 
during the period up to mid 2007 was based on an invalid assumption regarding the long 
run pricing of credit risk – that is the return which investors require to compensate them for a 
given level of risk.

RAMS Home Loans – The Impact of Re-Pricing Risk

The growth of “non-bank lenders” was a characteristic of the Australian financial services 
industry during the same period. Organisations such as RAMS Home Loans grew their 
lending activities not off the back of retail deposits, but by sourcing wholesale funding by 
packaging up the residential mortgages which they wrote.

These “residential mortgage-backed securities” (RMBS) were popular in the US, where 
investors were prepared to accept relatively low interest rates based on their risk 
assessment of the underlying mortgage assets. Where the securities were denominated in 
A$, the investors also had to be comfortable about the exchange rate risk.

However in mid-2007 liquidity in the US commercial paper market began to evaporate. 
Investors had become wary of these RMBS securities due to:

(a) Concerns about the credit quality of the underlying mortgages, particularly in the US
(b)  A lack of transparency to risk, caused by the fact that financial intermediaries had been 

using complex strategies to repackage securities into different tranches.

In effect the investment community collectively re-evaluated the credit risk that they were 
prepared to accept at a given return (interest rate). This shift in the required ‘risk-weighted 
return’ was independent of the underlying monetary policy environment, which had been 
both benign and stable for some time.

As a consequence of the fall in liquidity RAMS found itself unable to rollover A$6 billion in 
short term debt, and was forced to seek funding from Westpac, effectively signalling an end 
to its existence as an independent organisation. (The demise of RAMS was replicated in the 
UK, where liquidity concerns caused a run on regional bank Northern Rock, which had a 
similar funding profile. Northern Rock was ultimately nationalised by the UK Government).

Having listed in July 2007 at a market capitalisation of $880 million, the brand and franchise 
network was sold a few months later to Westpac for $140 million. (The residual loan book is 
still listed, with a market capitalisation of approximately $25 million).

The demise of RAMS and Northern Rock was a result of the fact that their business models 
were based on a pricing of credit risk that did not reflect long-run cost.

While the impact of the ‘credit crunch’ has now spread far and wide, it is instructive to note 
that the entities that were hit first and hardest were those that were most exposed to the re-
evaluation of risk.
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 1 INTRODUCTION

 1.1 Background

This paper has been prepared in order to highlight the growing need for ‘Carbon Risk’ to be 
incorporated into the Risk Management Framework of any organisation, large or small.

It has been designed to provide risk management professionals with an understanding of:

(a) The science of climate change, and
(b) The economics and politics of mitigation.

These building blocks should allow for a more accurate assessment of Carbon Risk as 
it applies to an individual organisation, and development of a suitable risk management 
methodology.

The nature of climate change means that this analysis is by definition global. However in 
relation to the economics and politics of mitigation, this document is Australian-centric. As 
negotiations around a post-Kyoto framework evolve, it is anticipated that this analysis will be 
updated and other market-specific versions drafted.

 1.2 Science, Economics and Politics

By way of introduction it is useful to compare the interplay of science, economics and 
politics in relation to climate change with the outcome which was generated in relation to 
Chloroflourocarbons (CFC’s) and the threat which this gas posed to the ozone layer.

Table 1:

CFC’s GHG’s

Science Unequivocal from an early stage 
(1974)

Complex, both in terms of the interplay 
of atmospheric forces and co-ordination 
of scientific effort (IPCC process)

Economics Simplified by early identification of 
demand substitute (HFC in particular)

No easy substitutes, complex mitigation 
strategies required

Politics Clear target, straightforward 
regulatory response, staged 
implementation

Complex domestic policy responses as 
well as international co-ordination

 2 THE SCIENCE

 2.1 Introduction

The evolution of the climate change debate was until recently dominated by the science, 
which has been inherently conservative. In hindsight this is unfortunate, because more 
recent evidence suggests that the science has been playing catch up to the economic 
reality of emissions growth. We are now left with a situation where the economics of 
mitigation must be realigned with contemporary science.

 2.2 History

An understanding of the history of climate change science is important from a risk 
management perspective because the evolution of the science feeds directly into the 
changing assessment of risk, as illustrated by the following diagram. 



Emissions Growth and Long Run Carbon Pricing  A Risk Management Perspective 4

Diagram 1:
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In terms of co-ordinated international response the history of the climate change debate 
dates back to the World Climate Conference in 1979. In 1988 the World Metereological 
Organisation and the United Nations Environment Program created the International Panel 
on Climate Change (IPCC), which issued its First Assessment Report in 1990.

In 1992 the UN Framework Convention on Climate Change (UNFCCC) was agreed, and this 
framework was the trigger for the establishment of the Kyoto Protocol in 1997. The Protocol 
entered into force in 2004, and set binding targets for emissions reductions in developed 
countries for the period 2008–2012. While of symbolic significance, as the following analysis 
indicates, it has had little, if any, impact on overall emissions growth, which has been centred 
on countries which either did not ratify the Protocol (such as the United States and, until 
recently, Australia), or were not subject to mandatory targets (eg China, India). 

 2.3 Basic Concepts

This section defines some of the basic concepts that are necessary for an understanding  
of climate science.

 2.3.1 Greenhouse Gases

The following gases have been grouped under the heading Greenhouse Gases (GHG’s)  
as they contribute to global warming. Carbon dioxide (CO2) is the most significant of these  
in terms of volume, but methane (CH4) and nitrous oxide (N2O) are also important.  
However, as they are retained in the atmosphere over differing periods of time, a uniform 
unit of measurement, Global Warming Potential, (GWP) has been developed so that non-CO2 
gases can be given a CO2-equivalent rating (referred to as CO2e).

 Table 2: 1

Lifetime in 
atmosphere (years)

100-year global 
warming potential 
(GWP)

Percentage of 2000 
emissions in CO2e

Carbon dioxide 5-200 1 77%

Methane 10 23 14%

Nitrous oxide 115 296 8%

Hydroflourocarbons 1-250 10-12,000 0.5%

Perflourocarbons > 2,500 > 5,500 0.2%

Sulphur Hexaflouride 3,200 22,200 1%

This methodology will be used throughout this paper.
1. The Stern Report:  
The Economics of Climate 
Change, Cambridge 
University Press, 2006 p224
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 2.3.2 Cause and Effect

The following diagram illustrates the basic relationship between GHG emissions  
and global warming.

Diagram 2:

Annual Emissions

Cumulative Emissions

Atmospheric Concentration

Mean Global Warming

Annual emissions > cumulative emissions:

Not surprisingly there is little question regarding the correlation between annual and 
cumulative emissions.

Cumulative emissions > atmospheric concentration:

The science linking cumulative emissions and atmospheric concentration is more complex, 
because it is affected by the Earth’s capacity to absorb CO2 and other GHG’s through 
‘carbon sinks.’

There are two main forms of natural sinks (otherwise known as biological sequestration):

(a) The world’s oceans
(b) Plants, which absorb and store carbon as part of the process of photosynthesis.

The other form of sink is geo-sequestration, in which compressed CO2 is stored  
in geological formations.

Estimates of the proportion of current CO2 emissions which can be naturally absorbed by the 
world’s oceans range between 30–50%, and while precedents exist for geo-sequestration, 
the viability of deployment on the scale required by current and expected future emissions 
from coal-fired power stations has yet to be proven.

Atmospheric concentration > mean global warming:

The strength of the correlation between atmospheric concentration and actual warming has 
been the most problematic of the relationships to confirm. This is due to a number of factors:

(a) Inherent conservatism on the part of the scientific community
(b)  The role of aerosols (microscopic airborne particles), which, although short-lived,  

tend to cool the atmosphere
(c) Positive feedback loops.

Examples of positive feedback loops include sea ice and permafrost. Ice and snow reflect 
the sun’s rays, keeping the earth cool. But as global warming melts these reflective surfaces, 
it exposes land and water, allowing the atmosphere to absorb more warmth. In fact, ice 
absorbs less than half the sunlight that falls on it, while ocean surfaces absorb about 90%. 2  
In 2007 the Arctic sea ice shrank to its lowest level since records began.3 

2. Monastersky, R.  
“Sea Change in the Arctic,” 
Science News,  
February 13, 1999

3. The Age, August 4 2008



Emissions Growth and Long Run Carbon Pricing  A Risk Management Perspective 6

In addition, large amounts of carbon are stored in permafrost in the higher latitudes. As 
temperatures increase both carbon dioxide and methane are released from these carbon 
sinks, reinforcing the trend which caused the warming in the first place.

These factors collectively affect ‘climate sensitivity’ – the extent to which mean surface 
temperatures respond to changes in atmospheric concentrations of GHG’s. This is usually 
described as a percentage, based on the following calculation:

Increase in mean temperature

Increase in CO2 levels
= = 3%

3

100

This climate sensitivity has traditionally been estimated at 3%, meaning that a doubling 
of atmospheric concentration from pre-industrial levels (ie 2 x 280ppm) would generate a 
temperature increase of 3°c.

 2.3.3 Annual Emissions

Annual emissions have been growing significantly since the turn of the century, driven 
in large part by the energy intensity of growth in emerging economies such as China, as 
illustrated by Diagram 3 below. 

Diagram 3:
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This growth has outstripped the predictions of the IPCC’s Fourth Assessment Report, and is 
in large part due to the growth of coal-fired electricity generation in China. “Between 2000 
and 2005, coal use increased in developing countries on average by 9.5% per annum, and 
by 11.7% in China…In 2005 coal provided 63% of China’s energy, 39% of India, and only 
17% of the rest of the world’s energy.”5 On these statistics carbon emissions from China are 
doubling every seven years.

The impact of this growth can be seen by comparing more recent estimates of where annual 
emissions will be in 2030.

When published in 2006, The Stern Report estimated that on a ‘business as usual’ scenario, 
global emissions would reach 80Gt CO2e in 2050. But more recent analysis from Garnaut 
and Sheehan6 has estimated that in light of the growth in China and India, this level will be 
reached in 2030.

 4. Garnaut, Sheehan, et al: 
Emissions in the Platinum 
Age: The Implications of 
Rapid Development for 
Climate Change Mitigation, 
revised draft 2 May 2008, p4

5. International Energy 
Agency 2007

6. Garnaut, Sheehan, et al: 
Op cit p 3
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 2.3.4 Atmospheric Concentrations

The aggregate emissions of GHG’s over the last 200 years have raised atmospheric 
concentrations from a ‘pre-industrial’ level of 280 CO2e parts per million (ppm) to 
approximately 430ppm today. This level is rising at 2.5 – 3.0ppm per year.

From a risk management perspective it is important to understand the relationship between 
aggregate emissions and atmospheric concentrations.

For a given stabilisation level of CO2e, the greater the level of emissions today, the lower 
the emissions must be in years to come. As the science which defines the strength of the 
relationship between aggregate emissions and predicted warming solidifies, so the overall 
‘carbon budget’ within which future international negotiations must operate tightens.

The risk management implications of this are dealt with in more detail in Section 5.

 2.3.5 Stern Review

At the time of its publication The Stern Review: The Economics of Climate Change 
represented the most comprehensive treatise on the science and economics of global 
warming. It’s release contributed to a step-change in the profile of the global warming 
debate, but it was also indicative of the weaknesses in the evolution of that science.

Published in 2006, much of the analysis is based on the IPCC Third Assessment Report, 
which in turn was published in 2001. As such some of the underlying data on which his 
conclusions were based were as much as 10 years old.

Stern made a number of conclusions:

(a)  In order to minimise the risk of global warming in excess of 2°C, an atmospheric 
concentration of 450-550 ppm CO2e should be targetted

(b)  Such an outcome could be achieved by reducing annual emissions by 25% of 1990 
levels by 2050

(c)  This mitigation outcome could be achieved at a cost of only 1% of world GDP.

However, as Stern himself has acknowledged, in light of more recent evidence, his analysis 
was characterised by the following weaknesses:

(a)  His focus on an upper limit of 550ppm CO2e underestimated the climate sensitivity at this 
level of atmospheric concentration (ie climate sensitivity is likely to be higher than 3%)

(b)  While he emphasised the need for urgent global action, his views on mitigation  
were couched in timescales of 50-100 years, and continually emphasised his  
confidence that this could be achieved with little, if any, cost in terms of expected  
future economic growth.

Stern told a conference in London in April 2008: “Emissions are growing much faster  
than we’d thought, the absorptive capacity of the planet is less than we’d thought,  
the risks of greenhouse gases are potentially bigger than more cautious estimates,  
and the speed of climate change seems to be faster.” 7

 2.4 Conclusion

The above analysis indicates that in terms of likelihood, the assessment of carbon risk has 
shifted over the last ten years, due to an underestimation of:

(a) Emissions growth, and
(b) The sensitivity of the climate to a given atmospheric concentration of GHG’s.

The analysis in Section 3 highlights the interrelationship between this updated science and 
economic impact.

7. Reuters
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 3 THE ECONOMICS OF MITIGATION

 3.1 Introduction

Efforts to reduce GHG emissions have and are expected to focus on four main pillars:

(a) Land use changes
(b) Increasing energy efficiency
(c)  Public policies to support research, development and deployment  

of low-carbon technologies.
(d) Reducing demand for carbon-intensive goods and services

The magnitude of the economic challenge is highlighted by a recent report from the 
International Energy Agency (IEA). 

The report8 indicated that to meet the 50% reduction target for 2050 agreed at the recent G8 
summit in Japan an additional US$45 trillion in expenditure would be required between 2010 
– 2050, including the following investments each year during that period:

(a) Retrofitting carbon capture and storage technology to 55 coal-fired power stations
(b) Commissioning 32 nuclear power plants
(c) Building 17,500 wind turbines
(d) Installing 215 million square metres of solar panels.

The IEA estimated that to drive these investments an international carbon price of between 
US$200 and US$500 would be required, depending on the success of other policies to 
encourage the diffusion of low carbon technologies.

 3.2 Land Use Changes 

Changes to land use practices form part of the ‘low hanging fruit’ of mitigation. 

“Almost 20% of total greenhouse-gas emissions are currently from deforestation”9 , and 
preventing such deforestation represents one of the lowest cost mitigation outcomes, with 
estimates around $5 per tonne.

 3.3 Energy Efficiency

A number of studies have been conducted into the mitigation outcomes which can be 
generated from improvements in energy efficiency. Examples include:

(a) McKinsey & Co: An Australian Cost Curve for Greenhouse Gas Reduction10 
(b) The Climate Institute: Defining A National Energy Efficiency Strategy11 

The main message from these studies is that there are numerous opportunities to reduce 
emissions which actually save - rather than cost – money, and as such are viable at even 
relatively low carbon prices. 

The McKinsey report identified abatement opportunities totalling some 300 Mt CO2e which 
were available at a marginal cost of up to $62 per tonne. Examples are set out in Table 3.

Table 3:

Sector Description

Industry Electric motor efficiency 
Fugitive emissions (coal and gas production)

Building Commercial air handling 
Air conditioning 
Residential water heating 
Lighting

Agriculture Improvements in tillage practices

Transport Fuel efficiency (weight, aerodynamics, engine temperature management) 
Rail freight 
Public transport

8. IEA: Energy Technology 
Perspectives 2008

9. The Stern Report:  
The Economics of Climate 
Change, Cambridge University 
Press, 2006 p244

10. 15 February 2008

11. www.climateinstitute.org.au
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 3.4 Public Policy

Public policy has an important role to play in encouraging the development and diffusion of 
low carbon technologies, for a number of reasons:

(a)  Private sector funding for ‘pure’ research & development in the field of low-carbon 
technologies is difficult to raise because the benefits can often not be captured as 
private property rights, but rather become a ‘public good’

(b)  Even if the R&D generates private property rights (such as a patent), commercialisation 
may be dependent on ‘network’ style infrastructure.

An example of this sort of market failure is carbon capture and storage (CCS).

In the first instance R&D in the field could be expected to benefit parties who were not 
responsible for the funding, and even if the research generated private property rights, 
commercialising the technology is likely to require the establishment of regional or national 
infrastructure for transporting compressed CO2, similar to the road and rail networks.

 3.5 Reducing Demand

Reducing demand for carbon-intensive goods and services can be achieved through three 
main mechanisms:

(a)  Taxation – placing an explicit tax on carbon will raise the price of emissions, and hence 
encourage demand substitution 

(b)  Regulation – governments can regulate to reduce emissions, including through building 
codes, manufacturing standards and mandating the use of low-carbon technologies

(c)  Carbon Trading – by defining a domestic carbon budget, and auctioning a 
corresponding number of tradable permits, the government can set a volume target 
consistent with national goals and/or international obligations, while allowing the market 
to determine the price of emitting a given unit of CO2e.

The option which has attracted the most attention is emissions trading, because of the 
economic flexibility it offers (encouraging abatement at the lowest cost) and the potential for 
integration into a multi-national trading network.

 3.6 Emissions Trading Schemes

The mechanics of an emissions trading scheme can be summarised as follows:12 

(a)  Emitters of greenhouse gases need to acquire a ‘permit’ for every tonne of CO2e  
that they emit

(b) The quantity of emissions produced by firms will be monitored and audited
(c)  At the end of each year, each liable firm will need to surrender permits equivalent  

to their emissions for the period
(d) The quantity of permits issued by the Government in each year will be limited
(e)  Firms compete to purchase the number of permits they require. Firms that value  

the permits more highly will be prepared to pay more for them, either at auction  
or on a secondary market. For some firms it will be cheaper to reduce emissions  
than to buy permits.

To date the design and implementation of emission trading schemes has been based on 
the assumption that if implemented promptly, over a long period of time the ETS mechanism 
will generate market-based outcomes with little, if any, impact on long-run economic activity 
(eg Stern 2006). This rather liberal approach was reflected in the first phase of the EU ETS, 
which was characterised by limited coverage and an over-allocation of permits.

While medium term targets are yet to be confirmed, the Australian ETS Green Paper reflects 
a similar commitment to minimising short-term impacts on both consumers and business.

Key measures include:

(a) Minimising the impact on the cost of transport fuels through reductions in excise
(b)  Granting free permits to emissions-intensive trade exposed industries  

(between 60–90% of their requirements)
(c) Flagging specific assistance for coal-fired electricity generators.

12. ETS Green Paper p73
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While a liberal approach to emissions trading and national carbon budgets might have been 
appropriate 10–15 years ago, in light of more recent statistics on emissions growth such an 
approach now comes with considerable risks, particularly for Australia.

As mentioned previously for a given stabilisation level of CO2e, the greater the level of 
emissions today, the lower the emissions must be in years to come. The ‘Platinum Age’ 
economic growth of the 21st century means that we have effectively been ‘spending’ our 
carbon budget much more rapidly than previously thought. 

These external factors raise questions regarding both the design and implementation of 
domestic or regional emission trading schemes:

(a)  Will the collective carbon budgets of individual ETS markets generate pricing signals 
which fundamentally mis-price Carbon Risk?

(b)  If so, could lack of transparency to long-run carbon pricing affect the stability of 
capital markets, and in turn economic activity, well in advance of actual environmental 
outcomes, in a manner similar to recent events in global credit markets?

 3.7 Emissions Trading and Carbon Risk

It has been assumed that regulatory certainty and derivative markets will provide 
transparency to forward pricing which will allow for the effective management of Carbon Risk 
in a manner similar to other commodity markets. The next EU carbon budget is expected to 
cover the period 2012 – 2020, and the ETS Green Paper has flagged rolling 5-year targets 
and longer-dated ‘gateways’ beyond this period.

But to presume that an Independent Carbon Bank or similar authority can determine the 
price of Carbon Risk is the environmental equivalent of presuming that the Reserve Bank 
ultimately controls the price of credit risk.

“While Australia was in a stronger position than the US or British economies, international 
investors were still concerned about the local financial sector because they looked at the 
country’s high property values and levels of household debt.” 13 

As any mortgage-holder in Australia will tell you, while monetary policy can influence interest 
rates, the price of credit is ultimately determined by the collective willingness of investors, 
who require a return commensurate with the risks they are being asked to bear.

The following diagram seeks to illustrate the analogy with Carbon Risk, and this issue is dealt 
with in more detail in Section 5.

Diagram 4:
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13. Peter Jolly, Head of 
Research, NABCapital  
The Sydney Morning Herald  
July 12, 2008
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 3.8 Carbon Risk Weighting

 3.8.1 Introduction

There are several levels on which an investor could analyse and assign  
a Carbon Risk Weighting:

(a) Facility
(b) Entity
(c) Geography
(d) Generic

 3.8.2 Facility

The release of the ETS Green Paper has not surprisingly highlighted the Carbon Risk 
Weighting of certain facilities, including coal-fired power stations.

Depending on the development and diffusion of technologies such as carbon capture and 
storage (CCS), the value of these facilities will come under increasing pressure, particularly 
as CCS technology absorbs 10-40% of the energy produced by a coal-fired power station.14 

 3.8.3 Entity

The Carbon Risk Weighting of an entity may be a function not just of its facilities, but of the 
value chain in which it operates.

While their own manufacturing operations may not be particularly carbon-intensive, 
wholesale beverage suppliers for instance are exposed to a carbon-intensive value chain, 
from the supply of aluminium or plastic packaging, through to the transportation of low value, 
high volume end-products.

Just how the value of these entities are affected by Carbon Risk will depend on the price-
elasticity of demand for their goods.

 3.8.4 Geography 

As international climate negotiations mature, it is likely that a negative correlation will emerge 
between carbon intensity (at a national level), and a country’s terms of trade, and hence 
exchange rate.

An entity whose facilities or value chain are not carbon-intensive may nonetheless attract  
a high Carbon Risk Weighting as a consequence of its geographic location, due to 
exchange rate risk, which is one of the key factors which drive decisions regarding foreign 
direct investment.

 3.8.5 Generic

As the climate science continues to solidify and the current round of international 
negotiations evolves, investors will gain greater visibility to generic Carbon Risk at a global 
level. To the extent that multi-national carbon policy settings fall short of the Carbon Risk 
implied by contemporary science, investors should begin to witness a generic Carbon Risk 
Weighting emerge, and being applied to all forms of investment activity.

 4 THE POLITICS

 4.1 Introduction

The politics of climate change represents perhaps the greatest challenge to achieving an 
ecologically sustainable outcome.

While the scientific evidence is becoming increasingly clear, and the economic levers exist 
to trigger non-marginal shifts in consumption and investment in low-carbon technologies, the 
realities of domestic and international politics do not lend themselves to the sort of decisive 
action which now appears necessary.

The following diagram illustrates the inter-relationship between the science,  
economics and politics.

14. http://www.australiancoal.
com.au/Pubs/ACA_briefing_on_
CCS_050508.pdf
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 4.2 Post-Kyoto Negotiations

While the UN Framework Convention on Climate Change has achieved little in terms of 
halting the rapid growth of emissions, it still provides some of the key principles which will be 
used to negotiate a post-Kyoto agreement.

There are several equity considerations which are relevant to Australia’s Carbon Risk profile:

(a)  Ability to pay – developed countries should provide assistance to the developing world 
to help reduce their emissions

(b)  Polluter pays – developed countries should bear a burden which reflects their historical 
responsibility for the bulk of emissions to date 

(c)  Per capita – a per capita model for negotiations would provide developing countries 
with scope for their aggregate emissions to continue to rise in the short term in order to 
“accommodate their aspirations in terms of growth and poverty reduction.”15 

All these principles point to primary responsibility for driving emissions reductions falling 
to the developed countries, and for per-capita emissions to be one of the key criteria for 
performance.16 

Given that Australia has the highest per-capita CO2e emissions of any OECD country, 
including the US, the post-Kyoto negotiations are likely to provide greater transparency to 
Australia’s Carbon Risk Profile.

 5 AUSTRALIA – CARBON RISK AND INVESTMENT ACTIVITY

 5.1 Introduction

“While Australia is in a stronger position than the US or British economies, international 
investors are still concerned about the local economy because they look at the country’s 
high per capita emissions and carbon-dependent terms of trade.” 17 

As a discipline risk management is inherently forward-looking. As such it provides a useful 
methodology for analysing climate change. However, investment activity is also inherently 
tied to the estimation of future outcomes, covering periods which might span a few days to 
25 years or more, and herein lies a potential weakness of the fairly liberal approach which 
has been taken to the discussion of Carbon Risk to date.

Every day countless individuals, organisations and governments make decisions about 
how and more importantly where to invest their money. Individuals might choose to invest 
in the stock market, or to buy a house. Corporations decide whether to invest in a new 
product, plant or piece of equipment, and whether that investment should take place in one 
geographic market or another. Governments might choose to fund infrastructure, or a new 
industry assistance program. Sometimes these funds are drawn from equity, but more often 
than not the source of funds are long-term borrowings.

This scarce investment activity represents approximately 25% of our GDP, and whether 
explicit or not, each of these investment decisions involves the identification and  
assessment of risk.

15. Stern, op cit p 536

16. The scale of their emissions 
growth in recent years is likely  
to mean that China, and 
perhaps India, will need to be 
treated as exceptions to these 
principles, if there is to be 
any chance of achieving the 
mitigation outcomes that are 
now required.

17. Peter Jones, Head of 
Research, NABCapital  
The Sydney Morning Herald  
July 12, 2013
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 5.2 Australia – A Carbon Risk Rating

 5.2.1 Introduction

Specialist ratings agencies rank debt securities against certain criteria to measure the risk of 
default. Professional investors then use these ratings to determine which securities to invest 
in, depending on their appetite for risk. Importantly, the worse the credit rating the higher 
the return which is required. In this way capital markets distribute scarce funds to those 
opportunities which provide the best risk-weighted return.

If there was a ratings agency for Carbon Risk, Australia would rate very poorly, for two main 
reasons:

(a)  As illustrated by Table 4, Australia has the highest per-capita emissions in the developed 
world, meaning it is highly exposed to international climate negotiations, and 

(b)  The current strength of Australia’s external trade position (and hence currency) is based 
to a large extent on the export of hydrocarbons – particularly coal and gas.

 5.2.2 Aggregate Emissions

Australia’s relatively high aggregate emissions (~570Gt CO2e) are due to a heavy reliance  
on coal for electricity and petroleum-based fuels for transport. Coal represents 75%  
of electricity generation,18 and 50% of GHG emissions. Transport represents a further  
15% of emissions.

Emissions from stationery energy and transport increased 47% and 27% respectively in the 
period between 1990 – 2006,19 which puts Australia at odds with the rest of the developed 
world (the average emissions intensity of primary energy supply were similar in Australia and 
the OECD in 1971). 20 

For the foreseeable future there are no easy substitutes which could reduce either of these 
dependencies.

 5.2.3 Per-Capita Emissions

As mentioned previously Australia’s per-capita emission (~27t CO2e) are the highest in the 
OECD, and some 4 times the world average.

Table 4: 21

Country Per capita CO2e 22 Country Per capita CO2e

Australia 27 South Korea 12

United States 25 EU 11

Canada 24 Malaysia 8

Saudi Arabia 17 Iran 7

Russia 14 Mexico 6

Diagram 6:
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18. ETS Green Paper  
Summary page 7

19. Australian National 
Greenhouse Accounts

20. Draft Garnaut Review  
July 2008 p 17

21. Draft Garnaut Review  
July 2008 p 89
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However it is the impact of population growth that is one of the ‘sleeper’ issues within the 
current climate change debate. As Table 5 illustrates, the impact of population growth on 
proportional mitigation outcomes over the next 10-40 years will be significant.

Table 5:

2000 2010 2020 2030 2050 2010–2050

ETS coverage (MtCO2e) 392 399 280 168 56 86%

Non-ETS (MtCO2e) 168 168 168 168 168 0%

National emissions (MtCO2e) 560 570 448 336 224 60%

Target reduction 20% 40% 60%

Population (million) 20 21 24 28 38

Per capita emissions (tCO2e) 28 27 18 12 6

Reduction per capita 32% 56% 78%

Assumptions

Population growth 1.5%

ETS coverage 70.0%
 

Assuming that ETS coverage remains at 70%, and a continuation of Australia’s current 
population growth, the Government’s 60% target for 2050 actually translates into a 78% 
reduction on a per capita basis and an 86% reduction within that part of the economy 
covered by the ETS.

These statistics have obvious implications for the future pricing of carbon permits within the 
next 5-10 years, and hence an organisation’s approach to Carbon Risk.

 5.2.4 External Trade Position

“Over the past two decades of sizeable Australian current account deficits, the ratio of net 
foreign liabilities to GDP has been rising gradually. There is no compelling reason why this 
ratio cannot continue to rise for quite some time, provided Australia retains the confidence of 
international capital markets. But it cannot continue to rise forever.” 23

Australia accounts for some 30% of world trade in coal, and coal and gas represented 73% 
of our energy-related exports in 2005/2006. 24

Australia exports 250 million tonnes of coal per annum, worth $22 billion, representing  
nearly 20% of total commodity exports.25 While having a lower carbon content than coal, 
Australia’s export of LNG is expected to grow at an annual rate of more than 7% over  
the next 20 years.26 

Notwithstanding the strength of its export income Australia has been running a deficit on its 
current account for a number of years. This deficit has been underpinned by the fact that 
the international investment community has been prepared to lend money to Australia, with 
a large proportion of these funds being channelled through bank and non-bank lenders and 
used for investing in residential real estate. Australia’s net foreign debt now exceeds $600 
billion, or more than 50% of GDP, and domestic debt is about $1.7 trillion or 165% of GDP.

The availability of these debt funds is based on a belief that Australia is a low-risk country 
with good governance and strong prospects in terms of export income (ie the source of 
funds which will ultimately be used to repay the debt). In effect our love affair with real 
estate has been funded through the current and expected future export of carbon-intensive 
resources.

In the absence of such borrowing the current account deficit would have put much greater 
downward pressure on the exchange rate.

 
23. Australian Treasury: 
Economic Roundup  
Summer 2006

24. Ibid

25. Australian Coal Association: 
www.australiancoal.com.au

26. ABARE: Australian Energy 
Projections to 2030, Dec 06
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 5.3 Policy Implications

In his Draft Report, Professor Garnaut described the political response to climate change  
as “a diabolical policy dilemma”.

But if the above analysis holds true, there may be little if any dilemma, because there may  
be little if any choice.

If the Australian Government fails to take sufficient action to reduce the country’s Carbon 
Risk Profile, domestic and international capital markets can be expected to address the 
issue by demanding a ‘Carbon Risk Premium’ for investing in Australia, and in doing  
so driving shifts in activity which favour markets which have for historic or policy reasons  
a much lower carbon intensity.

This Carbon Risk Premium would be based on two main factors:

(a)  The impact which more transparent carbon pricing will have on Australia’s  
cost position,27 and 

(b)  The correlation between Australia’s exchange rate and demand for  
its carbon-intensive exports.

 6 CONCLUSION – TRANSMISSION RISKS

To date the analysis and debate around climate change has assumed that the ecological 
and economic impacts would be measured in decades, rather than years. Notwithstanding 
the recent flurry of activity the continued focus on multi-decade timeframes may reflect a 
lack of understanding of the relationship between risk assessment and investment, and the 
impact of investment levels on short-run economic activity.

As recent events in international credit markets have illustrated, changes in the assessment 
of risk (when translated into the discount factor applied to long-dated investments) can have 
material short-term impact, both at a micro and macro-economic level, particularly where:

(a) The risk has been mis-priced over an extended period of time, and
(b) The markets which are impacted are highly inter-dependent.

If domestic politics and international negotiations do not generate credible carbon budgets 
which reflect contemporary science, we should expect the impact of Carbon Risk to be 
transmitted to earlier periods through the mechanism of investment activity, regardless of the 
spot price of emissions permits, just as capital markets changed their risk-weighted appetite 
for residential mortgage-backed securities in the second half of 2007, regardless of the fact 
that the short-run monetary policy environment was largely unchanged, or in the case of the 
US, loosened.

If the political response reflects contemporary science, the authorities could claim to be in 
control of their management of Carbon Risk, notwithstanding the short-term economic pain 
that would be inflicted. However in the event that authorities cede management of Carbon 
Risk to international capital markets through inaction, the breadth of the potential socio-
economic impact would make the recent dislocation in debt and equity markets pale by 
comparison.

As a consequence of its Carbon Risk Profile, Australia is likely to be one of the first casualties 
of any “Carbon Crunch”.

27. For instance a carbon  
price of $500 per tonne  
would result in a 200%  
increase in electricity charges.


