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Setting the stage . . .

ÂWicked Problems

Â have Clumsy Solutions

Â requiring Uncomfortable Knowledge

Steve Rayner
Oxford University
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Where I stand . . .

Â I am a strong advocate for both mitigation and adaptation 
policies

Â The continuing increase in atmospheric concentrations of 
carbon dioxide could pose large risks, as described by the 
IPCC

Â Stabilizing concentrations at low levels cannot succeed if we 
underestimate the challenge (and we have)

Â Mitigation action will not result from the elimination of all 
scientific uncertainty

Â The poisonous politics of the climate debate serves to limit a 
broader discussion of options 

Â Ultimately, technological innovation will precede political 
action, not vice versa
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Outline

Â Understanding the mitigation challenge

Â Where do emissions come from?

Â Decarbonization

Â The United Kingdom as a cautionary tale 
for US policy makers

Â How things might be different
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Understanding the Build -Up of Carbon Dioxide

ÅHuman emissions of about 9.0 GtC per year and growing

ÅAbout 12 GtC per year expected in 2030

Atmospheric concentrations

of 390 ppm, today, increasing 
by about ~2 ppm/year

A natural removal of about

4 GtC per year
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Emissions are growing faster than expected

Source: Raupach, M.R., G. Marland, P. Ciais, C. Le Quéré, J.G. Canadell, 
G. Klepper & C.B. Field. (2007). "Global and regional drivers of accelerating 
CO2 emissions". Proc. Nat. Acad. Sci. 104 (24): 10288 -93. 

2007

2000 -2007 ïIncreasing by 3.3% per year

http://en.wikipedia.org/wiki/Proc._Nat._Acad._Sci.
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People 

engage in economic activity that
uses energy 
from carbon emitting generation

Where do emissions come from?
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People

Engage in economic activity that

Uses energy from

Carbon emitting generation  

Population

GDP per capita

Energy intensity of the economy

Carbon intensity of energy  

P

GDP/P

TE/GDP

C/TE  

Carbon emissions =   C  =     P   *  GDP     *    TE      *   C

------ ---- ----
P              GDP        TE

Where do emissions come from?

The ñKayaIdentityò
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Less people

Smaller economy

Increase efficiency

Switch energy sources

Population management

Limit generation of wealth 

Do same or more with less energy

Generate energy with less emissions

Carbon emissions =   C  =     P   *  GDP     *    TE      *   C

------ ---- ----
P             GDP        TE

Factor Lever

Population

GDP per capita

Energy intensity

Carbon intensity

Approach to Policy

GDP Technology

P

GDP/P

TE/GDP

C/TE  

What tools do we have to reduce emissions?
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Can we ñslumpò toward emissions reductions? 
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Reducing GDP or GDP growth is notan option

Typical salary 
of an academic

80% of the world lives on less than $10 per day

slide 12

Gwyn Prins, an expert on climate policy at the London School of 
Economics and Political Science, was [at the 2008 G8 Summit] for 
discussions preceding the formal talks and noted that current concerns 
about energy security were already clearly interfering with discussions 
aimed at climate stability. 

One day, in particular, he said, was ñgloriously incoherent.ò At a 
meeting in the morning, participants focused on finding ways to 
reduce gas prices, he said, while a session that afternoon focused on 
raising them through caps or taxes on fossil fuels. 

http://www.nytimes.com/2008/07/10/science/earth/10assess.htm

Policy makers are conflicted, but not confused
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Carbon emissions =   C  =     P   *  GDP     *    TE      *   C

------ ---- ----
P             GDP        TE

GDP TechnologyEmissions= x

Emissions    =________
GDP

Technology

Decarbonization defined
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Decarbonization of the economy
is reflected in a decrease in the ratio of 
carbon dioxide emissions to GDP . . .

29.12  Gt CO2

For 2006 =     --------------------- =      0.62  tonnes CO2 per $1,000 GDP

$47.267 Trillion

. . . in a manner consistent with desired stabilization targets

Decarbonization: CO2 per $1,000 GDP
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2006 =
0.62 tonnes
CO2 per 
$1,000 GDP

First, some good news . . .
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. . . Not surprisingly , emissions track GDP
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1990 -2000
0.27 tCO2

for every
ǧ$1,000 GDP

2001 -2006
0.53 tCO2

for every 
ǧ$1,000 GDP

The global economy has become more carbon intensive
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What would this curve look 
like if we seek to reduce 
emissions by 80% by 2050?

To answer this question we 
need to specify a rate of 
future GDP growth .
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1990 -2006

Average Global
GDP Growth =

3.5%

Average annual World 
GDP growth 1980 to 
2006 was 3.5%

slide 20
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Carbon dioxide per GDP in 4 countries

slide 22
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slide 24

Targets of the UK Climate Change Act of 2008
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Targets of the UK Climate Change Act of 2008
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Targets of the UK Climate Change Act of 2008


