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Effort-sharing approaches

� Equal % reduction below a baseline scenario
� Equal marginal abatement costs (MAC)

� Equal abatement costs as % of GDP in 2020 
(including or excluding IET and CDM)

� Equal marginal costs combined with GDP/cap

� Converging per-capita emissions (i.e. equal per-
capita emissions at a certain endpoint)

� Triptych approach
� Multi-criteria formula
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Calculation of approaches,
excluding multi-criteria formula

� Using the FAIR model 
(IMAGE-TIMER MAC)

� Based on UNFCCC 
emission data

� Starting point: Kyoto 
emission levels in 2010 
(except BAU for USA)

� 26 regions, including
� Oceania (New Zealand 

/Australia)
� EU30 (including Norway, 

Switzerland)
� The Ukraine (incl. Belarus)
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Calculation for multi-criteria formula

� Based on internationally acknowledged data 
(UNFCCC technical paper on mitigation potential, 
FCCC/TP/2008/10)

� Simple and transparent 
� Starting point: emission level of 2006 (not 1990, not 

Kyoto targets)
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Our multi-criteria approach

� Four indicators:
� Capability: GDP / cap 
� Potential: GHG / GDP  (alternatively: equal marginal cost)
� Responsibility: % change in emissions (1990 -2006)
� National circumstances: projected population growth (2006 -

2020)

� For example, countries with GDP/cap 10% higher 
than average reduce 1% more than average
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Example adjustment for indicator
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EU27: only high pledge is just in line
with comparable-effort reduction
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Japan: high pledge is in line with comparable-effort 
reduction. Rules LULUCF determine stringency



http://www.pbl.nl/cop15

United States: ambitious pledge is too low, 
unless  additional reductions are included
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Norway: ambitious pledge, but LUCF 
determines stringency
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Switzerland: ambitious pledge, but LUCF 
determines stringency
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Russia: pledge above BAU
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Pledges Canada, Russia, Ukraine are far below, US pledge 
is too low, only high pledges EU and Japan are in line



http://www.pbl.nl/cop15

Conclusions

� Norway, Japan: in line, but LULUCF important
� Switzerland, Australia, New Zealand, EU: only the 

most ambitious variant in line, LULUCF important

� United States: Not In line, unless additional REDD-
financed reductions

� Canada: pledge above the least-ambitious results
� Russia and the Ukraine: above BAU (new hot air)
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What matters most when calculating
reduction targets for countries?

� Effort-sharing principles
� Very important for countries different from the average 

(e.g. Canada, Russia)

� Start calculations from 2006/7/8 or Kyoto target
� Very important for countries with increased emissions 

(e.g. United States, Canada)
� Very important for countries with decreased emissions 

(e.g. Russia, Ukraine)

� LULUCF
� Important for countries with large forests 

(e.g. Australia, Norway, Russia, New Zealand, Canada)
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Thank you!

More info
� Michel den Elzen, michel.denelzen@pbl.nl
� Niklas Höhne, n.hoehne@ecofys.com

Sharing developed countries© post-2012 greenhouse gas emission 
reductions based on comparable efforts, Elzen MGJ den ; Höhne N ; 
Hagemann M ; Vliet J van; van Vuuren, D.P.

Download:
http://www.pbl.nl/en/publications/2009/Sharing-developed-countries-post-2012-

greenhouse-gasemission-reductions-based-on-comparable-efforts.html

For updates on pledges see: www.climateactiontracker.org
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United States: high pledge is too low, unless  
additional reductions are included
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United States
Historical emissions, excl. LULUCF
National projection
Projections effort sharing
GHGs from LULUCF
Interpretation of EU commission principles
Interpretation of EU council principles
Kyoto target
Equal reduction baseline 
Equal MAC  
Equal costs (excl. IET & CDM) 
Equal costs (incl. IET & CDM) 
Converging per capita emissions 
Triptych
More ambitious plegde
Less ambitious plegde
-80% in 2050
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Australia: ambitious variant in line, LUCF 
important
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Canada: pledge above range
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New Zealand: below range


