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Emissions scenarios - how are we tracking globally? 

� The need for both realism and urgency in tackling climate change

� Four areas where greater realism is required
� The new global growth path

� Sunk costs and delays in adjusting energy systems

� The scale of potential technologies available

� The timeframes in developing, proving and diffusing new technologies 

� This presentation focuses mainly on the first two

� Also focuses only on CO2 emissions from fuel combustion and 
cement. Other GHGs and other sources of CO2 also important



Climate change is moving ahead of existing scenarios (eg
CRU (UK) and GISS (US) Warming rates – 0C relative to 1960-1990 average)
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The new global growth path

� Several factors are driving a new era of global growth
� The information technology revolution and its implications

� The opening up of the world economy

� Sustained rapid growth in China, India and (now) the former 
USSR, with the open world economy 

� Higher rates of global growth over 2000-30 than over 
1970-2030 are now likely, driven by the developing 
countries

� This growth will be coal intensive



Long term growth in global GDP 
(ten year moving averages, in PPPs)

IMF (2006)
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The use of coal has surged since 2001
(Data from BP Review 2007)
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Developments in China and India

� China: a new era of growth after entry to WTO in 2001
� Growth at 10% per annum
� Rising energy use and growing environmental problems
� Rapid growth in exports, rising trade surplus
� Focus on fixed asset investment and heavy industry
� Expansion of science and technology

� Remarkable growth, but also deepening problems and the search for 
a new development strategy

� India: sustainable growth emerging at 7-9%
� Spin-off to other countries

� More rapid growth in many developing countries, and in former USSR
� Continuing pressure on world energy price

� Risks and imbalances: the likelihood of turbulence along the way



Reference projections: GDP assumptions to 2030
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Primary energy use projections (unchanged 
policy) to 2030
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Unchanged policy projection of CO2 emissions from fuel 
combustion to 2030
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Global CO2 emissions from fuel combustion (GtC): 
Reference projection and SRES scenarios to 2030
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Asian region CO2 emissions from fuel combustion (GtC):
Reference projection and SRES scenarios to 2030
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Projections and scenarios 

� A scenario provides a consistent and possible set of 
economic, social and technological outcomes over the 
long term, and their energy use and emissions 
implications. Each scenario is equally probable.

� A projection seeks to estimate the most likely outcomes 
on the basis of existing policies, out 25-30 years. It 
makes maximum use of detailed information embedded 
in the energy system. 

� The SRES scenarios have proved very valuable, but now 
a need for detailed projections to (say) 2030, with 
alternative paths to 2100. 



Paths beyond 2030 – minimum emissions paths

� Our strategy – the use of minimum emissions paths
� A minimum emissions path (MEP) from time T is a specification of

the best that might reasonably be achieved by aggressive global 
policy implemented at time T 

� If an MEP is established at time T, the growth of emissions are 
halted over period ranging from T+5 (OECD countries) to T+20 
(India and other developing countries), and then reduced to 10% of 
their peak level over 100 years. 

� Alternative specifications are of course possible
� For the reference path use MEP at 2030 – this path can then be 

used to assess the minimum implications of allowing the reference 
path to proceed to 2030.

� For policy cases, use reference path at other times (eg 2010)



Mitigation – reference and policy scenarios
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Warming implications of the reference path and other 
paths, including SRES range (30C climate sensitivity)
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Probability distribution of global warming, reference path
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Global warming rates – rate of change
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The urgency of both mitigation and adaptation

Types of climate information required for mitigation and 
adaptation strategies

1. Climate variability (daily to decadal)

2. Ongoing rate of change

3. Past and near term commitments to climate change

4. Climate sensitivity

5. Regional climate change projections

6. Greenhouse gas emission policies (Mitigation)
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How much climate change do we need to adapt to?
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Low  probability, extreme outcomes

Damage to the 
most sensitive, 
many benefits

Increased 
damage to 

many systems, 
fewer benefits

Considerable 
damage to most 

systems

Moderately 
likely

Probability Consequence

Core benefits of adaptation and mitigation

Probability – the likelihood of reaching or exceeding a given level of global warming
Consequence – the effect of reaching or exceeding a given level of global warming

Risk = Probability × Consequence
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Conclusion

� The new global growth path is a reality of the 21st Century and is 
coal intensive

� This path is not adequately represented in existing scenarios
� The minimum implications of allowing this this path to continue to 

2030 are serious
� New emissions paths are needed to fully understand the implications 

of the new global trends
� Preferably, projections to 2030 with various paths beyond 2030

� Both the mitigation and adaptation challenges are massive
� For mitigation, a sharp reduction in emissions relative to this reference 

path from 2010 is necessary if warming is to be held to less than 2oC 

� For adaptation, global warming exceeding 1°C by 203 0 is now more 
likely than not


