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The challenge of sharing the burden

Source: Raupach M. R. et.al. PNAS 2007;104:10288-1029 3
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What is a fair distribution of emission 
allowances among countries?
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What this paper does (and does not) do
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How to measure individual emissions ?
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Building Carbon Emission Distribution
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From income to carbon distributions
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Rank all people in the world, highest 
to lowest emission-wise

50% 75%
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Mitigating from 2030 BAU

Total emissions: 43 GtCO 2
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People ranked by personal emissions
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Individual Emissions Cap

Determine globally applicable personal 
emissions cap
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Individual Emissions Cap

Some people exceed personal cap
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National
Emissions

Target

Required  
Reductions Individual Emissions Cap

+ + + ++

+

=

=

People in a nation determine national cap
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Choose a global target: 
30 GtCO2 in 2030

Target 30 GtCO 2

Reduction: 13 GtCO 2

= 10.8 tCO2/person/yr
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Other global targets in 2030 
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Regional distributions in 2030

30 Gt global cap, 10.8 individual cap

For a 30 GtCO 2 global cap in 2030, similar population on 
which targets are based for four groupings

30 Gt global cap, 10.8 t individual cap

U.S.

China

Rest of OECD

Rest of world
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Headroom for the poor
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Combine global-emissions cap and 
individual-emissions floor

“30P” in 2030: 30 GtCO 2 global 
emissions cap plus 1 tCO 2 floor  on 

individual emissions

Individual cap:
without floor: 10.8 t CO 2

with floor:        9.6 t CO 2

1
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Regional targets in 2030
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Conclusion
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backup
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China/US ratio

Total Emissions Per Capita Emissions

Rio:1992 0.48 0.10

Kyoto:1997 0.55 0.12

2007 1.13 0.26

2030 1.75 0.44

Source: EIA for the 1992, 1997 and 2030 projections. 2 007 estimate is from MNP and BP

A rapidly changing world…
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Source: IEA WEO 2007

Per-capita energy related CO2 emissions 
(2005)
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Source: IEA WEO 2007

Per-capita energy related CO2 emissions 
(2030)
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Use income distribution data to arrive 
at individual carbon distributions

Country
CO2 intensity



1

Corso Magenta 63, 20123 Milano - Italia - Tel +39 02.520.36934 - Fax +39 02.520.36946 - www.feem.it

28

Emissions-income elasticity from household surveys and 
input-output tables
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Ci = A i *Ix

We will proceed with elasticity of x = 1.0  as the basic 
idea is independent of the elasticity.
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Consider Indonesia in 2003
Population (millions) 214.7

GDP per capita (2000 $ PPP) 3167
emissions per capita (tCO2/yr) 1.34

@������
����
��
���������
����
����

Population 0 0.1 0.2 0.4 0.6 0.8 0.9 1.0

Income share 0 0.036 0.084 0.20 0.36 0.57 0.71 1.0

Data Source: World Bank ’s national surveys on income distribution 
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Emission path over time for a trajectory that peaks  at 33 Gt in 2020 and 
reduces to 30 Gt in 2030


