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Marginal Abatement Costs (MAC) curves de

Energy CO2 emissions from energy models TIMER and POLES 
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accounting technological improvements, energy inertia and 
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Many sectors and mitigation options (inc. CCS, renewables)
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Path Dependency of MAC curves de

Costs vary depending on what happened in previous years
ITC Induced Technological Change
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ITC – Induced Technological Change
Inertia in energy system – lifetimes times for power plants etc

Using static MACs does not capture this
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Methodology Abatement costs model Va

Abatement costs include direct costs for climate policy, but do not 
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include: macro-economic effects, gains of ancillary benefits and 
cost/gains of changes fuel trade
using Marginal Abatement Cost (MAC) curves and calculating
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demand & supply curves
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Baseline – developments without Climate Policy
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Pathways for stabilisation at 450,550 and 650 ppm CO2-
equivalent deequivalent
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Global abatement costs for meeting 450ppm 
increase up to 2% of world GDP Vaincrease up to 2% of world GDP
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Major changes in the global energy system are 
required to meet 450ppm Varequired to meet 450ppm
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Energy efficiency improvements, bio-energy and 
CCS contribute the most in the reductions vaCCS contribute the most in the reductions
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Meeting 450ppm also leads to major changes in 
land use, i.e. bio-energy and C-plantations valand use, i.e. bio energy and C plantations an Vuuren et al, 2007, Staabilising greeenhouse ga
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Carbon tax scenarios (OECD Environmental 
Outlook)

B
akkes eOutlook) et al, 2008, B

450 ppm  reduce emission in order to stay within 2oC 
with a 50% probability

B
ackground 

with a 50% probability 
CC OECD Increasing carbon tax in OECD only (2008) 
CC Global Increasing carbon tax in al countries (2008) report to the

CC global 
(phased) 

Increasing carbon tax, all countries (but 
phased): OECD 2008; BRIC 2020; Rest of 
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CC global 
(delayed) 

Increasing tax, but all countries starting in 
2020 

Starting at 25 US$/tCO2, increasing with 2.4%/yr (Social 
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Carbon tax scenarios (OECD Environmental 
Outlook)
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Comparable effort analysis: Mitigation reduction 
potential & Costs for 0, 60 and 150US$/tCO2 D

epotential & Costs for 0, 60 and 150US$/tCO2
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Comparable effort analysis: reductions for Annex I 
countries D

ecountries

-reduction comp. 1990 level
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Conclusions

Stabilizing GHG concentration at low levels (about 450 ppm 
CO2 ) i d t t 2 d t t t h i ll f iblCO2-eq) in order to meet 2 degree target technically feasible 
possible with ‘known techniques’
P tf li f ti d d b t ti l t ib ti CCS dPortfolio of options needed: substantial contribution CCS and 
efficiency. Multi-gas approach. 
Abatement costs for 450 ppm are in the order of a few percentAbatement-costs for 450 ppm are in the order of a few percent 
of world GDP, strongly depending on baseline developments

E l ti i ti f l itti t i i d d fEarly participation of large emitting countries is needed for 
meeting the low stabilisation levels
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FAIR 2.0 model: to assess regional emissions and
costs for post-2012 mitigation regimes d

DATASETS
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Objective Abatement costs model

To calculate abatement costs and permit price (multi-gas)
T l l t th b d ll d fi i l fl th

den Elz

To calculate the buyers and sellers and financial flows on the 
international permit market
To distribute the global reduction objective over the different

zen, Lucas aTo distribute the global reduction objective over the different 
regions, gases and sectors following a least-cost approach, making 
use of the flexible Kyoto mechanisms

nd van Vuurren, 2005, A
bbatem
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Choice of MAC curves matters: POLES gives 
lower prices till 2035-2040, and higher later

Equilibrium Carbon Price [2005US$/tCO2]
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Global costs are manageable for POLES and 
TIMER MAC curves

Global costs as %-GDP [2005US$]
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