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Motivation and main objectives 

• Negotiations under the Durban Platform will inevitably boil down to 
a comparison of effort among the major economies. 
 

• IAM multi model ensambles have focused on assessing the 
feasibility and impacts of 2C related policies, but mostly in a cost-
effective framework without redistribution (some exceptions: 
ROSE, EMF22). 
 

• The goal is to assess the regional implications of 2C consistent 
policies for the major economies, under 3 different schemes for 
allocating mitigation effort: tax, C&C, eq effort. 
 

• We will look at the schemes’ economic impacts, allowance 
distribution, and resulting trade of permits 
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Scenario Design 

Scenario 
Type 

Near‐term 
Target / 

Fragmented 
Action 

Fragmented 
Action until 

Long-term 
Target / 
Global 
Action 

Burden 
Sharing 

NAME 

Baseline None N/A None None Base 

Climate 
Policy 

Weak 2020 450 ppm 
CO2-eq 

None RefPol-450 

Climate 
Policy 

Weak 2020 450 ppm 
CO2-eq 

Per Capita 
Convergence 

RefPol-
450-PC 

Climate 
Policy 

Weak 2020 450 ppm 
CO2-eq 

Equal 
Mitigation 

Efforts 

RefPol-
450-EE 
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Burden sharing schemes 

 
1. RefPol-450:  
2. RefPol-450-PC: resource sharing allocation scheme in which emission 

converge to per capita equalization from 2020 to 2050 (linearly). 
3. RefPol-450-EE: effort-sharing scheme in which climate policy costs are 

equalized across regions 
 

Multi model ensamble: 
• 7 IAMs (AIM-CGE; GCAM; IMAGE; MESSAGE; REMIND; TIAM-ECN ; 

WITCH;  
• Probabilistic MAGICC6 to check temperature ranges: exceedance 

probability of 2C below 40% 
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3 Questions 
1. In order to ensure economic efficiency and minimize costs, a policy framework 

which harmonizes carbon pricing across regions is ideal. But what are the 
consequences of this arrangement for the distribution of costs between 
regions?  
 

2. Alleviating the distributional implications of climate policies while retaining 
economic efficiency will invariably require allocating different regions with 
different endowments of carbon permits. What would be the distribution of 
emission endowments if either the carbon space or the economic effort were 
shared equally across regions?  
 

3. Allocating permits would create wealth which would be traded and distributed 
across regions, and which would require establishing a global market for CO2. 
What would the size of this market be, and what would the net trading 
positions of each main region?  
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The uneven distribution of regional policy costs wout 
redistribution 
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Robustness to different cost metrics 

NPV_5 NPV_3 NPV_0 max2050 max2100 PPP (GDP, 
MIDDLE_EAST 2.7 2.4 2.1 2.3 2.0 1.4
REF_ECON 2.9 2.7 2.5 2.7 2.5 1.2
AFRICA 2.1 1.8 1.5 1.6 1.4 1.8
INDIA+ 1.9 1.7 1.5 1.3 1.3 1.6
CHINA+ 1.5 1.4 1.4 1.4 1.4 1.1
REST_ASIA 1.2 1.2 1.1 1.0 1.1 1.1
LATIN_AM 1.2 1.2 1.1 1.1 1.1 0.8
NORTH_AM 0.7 0.8 0.9 0.9 1.1 0.6
PAC_OECD 0.6 0.6 0.7 0.9 1.1 0.5
EUROPE 0.5 0.6 0.7 0.7 0.8 0.5
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Policy costs (log) determinants 

Source SS df MS Number of obs = 227 

  
F( 10, 216) = 47.01  

Model 270.611096 10 27.0611096 Prob > F = 0.0000 

Residual 124.331632 216 .575609406 R-squared = 0.6852 

  
Adj R-squared = 0.6706  

Total 394.942728 226 1.7475342 Root MSE = .75869 

     Log_Cost Coef. Std. Err.  P>t [95% Conf. Interval] 

      Abatement 3.527734 .1960523  0.000 3.141314 3.914155 

Emi_BAU 6.38e-07 1.52e-07  0.000 3.38e-07 9.39e-07 

Enint_BAU -21.58242 22.44574  0.337 -65.82315 22.6583 

IMAGE -.5433615 .1919404  0.005 -.9216776 -.1650455 

MESSAGE -.625025 .1853476  0.001 -.9903464 -.2597035 

REMIND -.011026 .1808556  0.951 -.3674938 .3454417 

TIAM-ECN .223643 .177619  0.209 -.1264454 .5737314 

TD .5341401 .1899139 2.81 0.005 .1598184 .9084618 

EEX 1.664411 .2240393 7.43 0.000 1.222828 2.105995 

DCs .2854379 .1393913 2.05 0.042 .0106966 .5601793 

_cons -3.634369 .2271446 -16.00 0.000 -4.082072 -3.186665 
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3 Questions 
1. In order to ensure economic efficiency and minimize costs, a policy framework 

which harmonizes carbon pricing across regions is ideal. But what are the 
consequences of this arrangement for the distribution of costs between 
regions?  
 

2. Alleviating the distributional implications of climate policies while retaining 
economic efficiency will invariably require allocating different regions with 
different endowments of carbon permits. What would be the distribution of 
emission endowments if either the carbon space or the economic effort were 
shared equally across regions?  
 

3. Allocating permits would create wealth which would be traded and distributed 
across regions, and which would require establishing a global market for CO2. 
What would the size of this market be, and what would the net trading 
positions of each main region?  
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Allowance Allocation (2030 over 2010) 
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The regional allocation of carbon allowances  

Per Capita Equal effort 
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: Emission allowances for the equal effort scenario 
(reductions from 2010). 
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Is Per Capita really fair? 

mean coeffvar mean coeffvar mean coeffvar
MIDDLE_EAST 3.7 0.3 3.2 0.3 2.9 0.4
REF_ECON 2.1 1.1 3.0 0.7 2.6 0.8
AFRICA 1.8 2.4 1.7 2.1 3.2 0.9
INDIA+ 2.2 0.6 1.0 0.6 2.3 0.8
CHINA+ 2.0 0.6 1.9 0.5 1.9 0.9
REST_ASIA 1.3 0.6 1.0 0.5 1.2 0.4
LATIN_AM 0.3 4.7 1.0 0.8 1.0 0.9
NORTH_AM 0.6 0.4 1.0 0.3 0.7 0.3
PAC_OECD 0.4 1.2 0.9 0.5 0.7 0.4
EUROPE 0.5 0.6 0.7 0.4 0.8 0.6

PC/NPV5 PC/Max2050 PC/Max2050
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3 Questions 
1. In order to ensure economic efficiency and minimize costs, a policy framework 

which harmonizes carbon pricing across regions is ideal. But what are the 
consequences of this arrangement for the distribution of costs between 
regions?  
 

2. Alleviating the distributional implications of climate policies while retaining 
economic efficiency will invariably require allocating different regions with 
different endowments of carbon permits. What would be the distribution of 
emission endowments if either the carbon space or the economic effort were 
shared equally across regions?  
 

3. Allocating permits would create wealth which would be traded and distributed 
across regions, and which would require establishing a global market for CO2. 
What would the size of this market be, and what would the net trading 
positions of each main region?  
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Carbon trading: volume 

Per Capita Equal effort 
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Average exported emission permits in value (billion 
US$2005/yr or % avgGDP).  

Regions 

LIMITS1-RefPol-450-PC LIMITS1-RefPol-450-EE 
2030 2050 2030 2050 

Value % GDP Value % GDP Value % GDP Value % GDP 
MIDDLE_EAST   -33.6 1.1% -136.1 2.4% 146.7 4.6% 271.2 4.6% 
REF_ECON      -2.1 0.1% -86.5 2.2% 56.5 2.4% 127.9 3.2% 
AFRICA        131.4 5.5% 464.7 7.5% 21.4 0.9% 55.5 0.9% 
INDIA+        63.9 1.2% 165.2 1.3% 7.2 0.1% -14.1 0.1% 
CHINA+        -97.1 0.7% -341.9 1.5% -15.5 0.1% 5.8 0.0% 
REST_ASIA     47.6 0.8% 60.3 0.6% -38.5 0.7% -76.4 0.7% 
LATIN_AM      8.9 0.1% 151.9 1.3% 5.5 0.1% -28.0 0.2% 

NORTH_AM      -62.7 0.3% -149.0 0.6% -61.2 0.3% -108.7 0.4% 
PAC_OECD      -13.6 0.2% -27.9 0.3% -35.2 0.5% -32.5 0.4% 
EUROPE        -37.9 0.2% -85.7 0.3% -108.8 0.5% -241.8 0.9% 
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Conclusions 

1. With a uniform carbon tax and no transfer payment, the economic effort to 
achieve 2C would be widely differentiated across regions: below global average 
for the OECD, somewhat above global average for the fast growing developing 
economies in Latin America and Asia, and well above global average for energy 
exporting countries.  

2. Finding an equitable solution through allocation doesn’t appear to be 
straightforward, especially when focusing on resource sharing rule of 
convergence to per capita endowments. 

3. An allocation scheme based on the equalization of climate policy costs across 
regions would allocate OECD with emission reductions compatible with those 
enunciated by the Major Economies Forum and the European Commission. China 
would receive emissions allowances which peak before 2030, and which return to 
todays levels by 2035 to 2045.  

4. The size of the permit trade market would be significant in all the assessed 
regimes, and especially in the per capita convergence one. In the equal effort, 
both China and India would be involved in limited transfer payments in this 
scenario. 
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The road to 2015 
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