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I. CO2 leakage

IPCC Special Report on CO2 Capture and Storage (2005) :

“Observations from engineered and natural analogues as well as 
models suggest that the fraction retained in appropriately selected 
and managed geological reservoirs is very likely to exceed 99% 
over 100 years and is likely to exceed 99% over 1000 years.”

Today, our natural scientific understanding of geological CO2

leakage is limited and values of leakage rates therefore uncertain.
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II. Does CO2 leakage matter?

• What are leakage rates from a geo-physical and geo-chemical 
point of view?
• What are acceptable leakage rates from a climatic and economic 
point of view?
• Are these higher or lower than our current leakage rate estimates 
based on geo-physical and geo-chemical sciences?
• How urgent is it to increase our natural scientific understanding of 
leakage rate estimates?
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III. Climatic and economic implications of leakage

Globally, CO2 leakage rate may increase or decrease over time, 
depending on the knowledge we acquire about physical leakage 
processes of individual storage sites.

Back-of-the-envelope calculation for CO2 leakage rate λ
λ = 1%/yr: after 100 yrs 37% is left: probably unacceptable

λ = 0.1%/yr: after 100 yrs 90% is left: may well be acceptable
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III. Two energy-environment-economy models

The above questions may be addressed through EEE integrated 
assessment models, with endogenous technical change through 
learning curves.

MARKAL: Bottom-up energy systems model for Europe
Many energy technologies, but reduced economic features
Constant leakage rate of 0.05%/yr 0.1%/yr, 0.5%/yr, 1.0%/yr

DEMETER: Top-down general equilibrium model for the World
Rich global economy, but only three basic energy technologies
Constant leakage rate of 0.5%/yr, 1%/yr, 2%/yr
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IV. Results with MARKAL
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IV. Results with MARKAL
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V. Results with DEMETER
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V. Results with DEMETER
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VI. Comparison MARKAL - DEMETER



13 Jan-09

VII. Conclusions

• MARKAL: A CO2 leakage of up to 0.5 %/yr is allowable from an 
overall energy system cost minimisation point of view.
• DEMETER: CCS with CO2 leakage of even a few %/yr possesses 
non-negligible economic and climate control value.
• In both cases, economically and climatically acceptable leakage 
rates are well above the geo-scientific estimates.
• Hence, there seems today little urgency to increase our natural 
scientific understanding of leakage rates, at least from a combined 
economic-climatic point of view.



14 Jan-09
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