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Something to feel good about 

(?) 



A few assumptions/reminders 

• Global warming and consequent climate 

change are real. 

• The principal cause is human emissions of 

greenhouse gases, esp. carbon dioxide. 

• The effects are potentially catastrophic, 

particularly if we exceed 2 degrees C,  

• and particularly for the poorest. 

• We are already seeing the effects. 



Ocean acidification 



Typhoon Haiyan 



Hurricane Katrina 



Hurricane Sandy 



Sand Fire, California, 2016 



Drought, Lake Mead 



Drought, Southeast Asia 



The Ominous Story of Syria's Climate Refugees 

Scientific American, December 17, 2015 

 

  



Sea level rise; flooding, 

Bangladesh 



Sea level rise, Maldives 



Melting glaciers 







Emissions are still rising 





Opening remarks 
How to share the burdens of climate change 

I. Global level 

 A. “Polluter Pays Principle” (PPP) --3 versions 

 B. Polluter Pays + Ability to Pay Principle (APP) 

  1. Consequences of climate change fall heavily on 

  the global poor 

  2. Without APP, dilemma of development vs. climate 

  change  mitigation 

 C. Wealthy have duty to make greater emissions reductions, 

and share costs of emission reductions by the poor, so that the poor 

can develop 

II. Domestic level 

 Even stronger reasons that PPP should be complemented by 

 APP. 



UNFCCC 
•GHG stabilization “on the basis of equity 

in accordance with their common but 

differentiated responsibilities and 

respective capacities”, I.e., 

•Responsibility (polluter pays) 

•Capacity (ability to pay) 

•Right to sustainable development 

 

 

  



Polluter Pays: Three versions 

• 1. Future PPP (G.W. Bush) 

• 2. Historical, Collectivist PPP** 

– excusable ignorance 

– earlier generations 

– collective (vs. individual) agency 

• 3. Individualist PPP: Equal per capita 

shares 



Historical CO2 emissions 1850-

2011 (% of world total)  



Cumulative GHG emissions 

1990-2011 (% of world total) 



Equal Per Capita Shares 

• Every person is entitled to an equal per capita 

share of emission rights, compatible with 

sustaining an atmosphere for all (now and in the 

future). 

• = 3 metric tons of carbon dioxide per person 

per year 



Carbon budget 

• “A carbon budget can be defined as a 

tolerable quantity of greenhouse gas 

emissions that can be emitted in total over 

a specified time. The budget needs to be 

in line with what is scientifically required to 

keep global warming and thus climate 

change ‘tolerable.’”     --WWF 

 







 

Delayed response increases the difficulty of recovery 
(after Lowe et al. 2009. Environmental Research Letters 4: 014012) 

fig. used in Monastersky 2009. Nature 458:1091-1094. 







Why 3 metric tons of CO2 per 

person? 
• To stay below 2 degrees C 

• Carbon budget (about 785-1010 billion 

metric tons [from 2014]) 

• Divide by world population.  

• 80% over the next 30 years (leaving only 

20% for the last half of 21st C, and getting 

to 0 net carbon) 

• Divide by 30 to get the annual budget per 

capita over 30 years 



Per capita CO2 emissions 2013, 

compared to 3 ton budget 
• Global average:  5 tons 

• US    16.4 

• China   6.7 

• EU    6.7 

• India    1.6 

• Sub-Saharan Africa .8 

 



14 slices for a week 

What happens if you eat 4 on Monday? 



Implications 

•  US should immediately reduce emissions 

by 80%, and prepare for further reductions 

after mid-century; or reduce 80% asap, 

and get below 3 tons per capita before 

mid-century…. Or pay others to reduce. 

• Is this too demanding?.... 

• …or not demanding enough? 

– Pre-1990 emissions 

– A thought experiment, supporting APP 



Equal Per Capita Shares does not go far enough 

 
• Re: Ability to pay 

•   

– Rich Country     Poor Country 

•   

• Income $15,000+    $5,000 or less; ½ with <$2/day 

•   

• Emissions 2x quota    2x quota 

•   

•   

• Equal emissions reductions= People in P have even fewer resources for subsistence needs (lower 

incomes and lower productivity because of foregone emissions)… so that people in R can enjoy 

more luxuries. 

•   

• How can R justify this to P, if it is possible for R to assume more of the costs—greater reductions 

and/or more of the costs of P’s reductions—with the only loss to themselves being a reduction in 

luxury goods?  

 



PPP/EPCS + APP 

• We need to complement “polluter pays” 

principle with an ability to pay principle.  

• i.e., we need to take account of both 

responsibility for emissions (past, 

present and future), and capacity to 

reduce emissions and pay for the costs 







Projected warming with Paris 

commitments 



The challenge 

 
• Under what kind of climate policy regime 

can the world reduce emissions by 80 

percent in 30 years, within a shrinking 

carbon budget… 



Under what kind of climate policy regime can the 

world immediately and rapidly reduce emissions … 



…in the midst of a development crisis? 

• 767 million live on < $1.90/day PPP 

• Over a billion people still lack access to 

electricity 

• 9% lack access to fresh water 

• 11% are chronically undernourished 

• 17,000 children under 5 die every day 

from mostly preventable causes 





Global mitigation pathways 



          Climate Equity & National Fair Shares 

For a given global mitigation pathway, taking account 

of capacity, responsibility, and allowing for 

exclusion of income and emissions below a 

development threshold 

 

National Fair Share: domestic reductions + support 

for mitigation elsewhere (or receipt of support) 

 

Wealthy and high-emitting countries:  

Fair share > domestic mitigation potential 

 

Poor and low-emitting countries: 

Domestic mitigation potential > fair share 
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The Greenhouse Development Rights 

approach to effort sharing 

Define National Obligation (national share of global mitigation 

and adaptation costs) based on:  

 

Capacity: resources to pay w/o sacrificing necessities  

We use income, excluding income below the $20/day ($7,500/year, 

PPP) development threshold [in the medium and high equity settings] 

 

Responsibility: contribution to climate change                     

We use cumulative CO2 emissions, excluding “subsistence” emissions 

(i.e., emissions corresponding to consumption below the development 

threshold) 
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 Income and Capacity: showing 

projected national income distributions in 2010, and 

capacity in green 



Emissions vs. Responsibility  
Cumulative fossil CO2 (since 1990) showing portion 

considered “responsibility” 
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Three scenarios for the US, on 

a strong 2C pathway 





Equity band for the United States. The brackets correspond to the 

Middle Equity 

Settings shown in the table 

 



Equity band for China 





Equity Band for EU 28 



India 









Emissions gap for EU pledge 

level 



US under 3 emissions pathways 



China under 3 emissions 

pathways 



EU28 under 3 emissions 

pathways 



India under 3 pathways 



What more can be done? 

• Carbon Tax 



Revenue Neutral Carbon Fee 

 Citizens’ Climate Lobby 

 Starts at $15 per ton of CO2-equivalent emissions assessed at the 

mine, well, or port of entry  

 Rises by $10/year, or what Dept. of Energy assesses as necessary 

for reducing US emissions to 10 percent of 1990 levels by 2050. 

 “revenue neutral”, all revenue returned as dividends. 

 majority of households will experience net financial gains  

 



Why a tax? 

 
• Internalizes the environmental cost of 

fossil fuel pollution. 

• Ends the rent-free use by polluters of the 

“atmospheric sink” 

• Encourages energy conservation. 

• Makes renewables more competitive.  

• Other benefits: reduced air pollution; new 

jobs (2.1 million jobs after 10 years, and 

2.8 million after 20 years).  

 



Why a dividend? 

• Consumption taxes are regressive. 

• Lower income households pay a larger 

percentage of their budgets on energy. 

• With 100% return of revenue in dividends, 

over half of households will receive a net 

benefit. 

• Politically feasible, as well as fair. 



How much would the dividend 

be? 
• instituted in 2015, the annual dividend for 

a family of four would rise to $3456 in 

2025, and $4752 in 2035  

 



How much would the dividend 

be? 
• In order to reach 61 % below 2005 (or 

46% below 1990) by 2025. 

• Starting in 2017, tax of $35/ton, increasing 

by $35/ton of CO2/year  (in 2025, 

$280/ton) 

• Dividend per person: $2668 

• Dividend per household: $6884 

• Assumes (implausibly?) that producers 

and consumers can adjust to $35/ton/year 

increments. 

 



Should all the revenue go to 

dividends? 
• Paris commitment: funds for transition in 

developing countries? 

• Transition fund for workers in fossil fuel 

industries?  

• Investment in renewable energy? 



Other measures? 

• Planned degrowth or green growth? 



Dilemma of growth 

• No growthsocial crisis, unemployment 

• Growth environmental crisis  



Green growth 

• Wm. Nordhaus: 3 degrees C is “optimal” 

given the “social cost of carbon”  so the 

tax should be 20 USD in 2010, rising to 

140 USD in 2090.   (for 2C, he estimates, 

for 2010, 45 USD rising to 140 USD in 

2040  

 



Against Degrowth:  

Harry Saunders  
• capitalist economies can reach a steady state 

once everyone is at sufficiency and demand for 

goods and services is saturated, population 

stabilizes, and technology enables less reliance 

on resources.   

• Problem for de-growth: leaves too many in 

poverty; requires GDP in High Income countries 

to decline by 60-70 %; would seem to require 

collectivization on a large scale,  which has a 

record of declining incomes and investment. 

 



Green growth? 

• Compatibility of adequate CO2 emissions 

reductions & economic growth depends on 

reductions in carbon intensity exceeding 

the growth in GDP..  

• Tim Jackson: carbon intensity has to 

decline by 2050 by  x130, 10x faster than 

it ever has.  

• Emissions reductions of 7-8 % per year 

are unknown except in economic crises 

and recessions. 

 

 

 



• Rebound effect 

• Growth not necessarily tied to well being in 

affluent countries. 

• GDP a poor measure 

 



BI in Degrowth 

• Economic security for all 

• Facilitates work sharing 

• Greater equalityless need for positional 

goods 

• Dovetails with policy for unemployment 

from automation 



Worries about degrowth 

• Political non-starter 

 

• Disaster for developing countries 



Conclusions 

• Polluter Pays (responsibility) is a demanding 

principle. 

• But not demanding enough. Ability to Pay 

(capacity) should also guide policy. 

• Implications: as rapid reductions as possible, 

and international support. 

• Staying below 2C is still technically possible. 

• One indispensable policy: Carbon Fee and 

Dividend (partial BI) 

• CF&D may need complementary degrowth (BI to 

address unemployment & fair distribution). 



Standing Rock, North Dakota 



The end 

• Subsequent slides are from earlier 

versions, or for additional information. 



For the climate skeptic 

• Over the last 800,000 years, CO2 

concentrations have correlated with global 

temperature. 

• CO2 is a greenhouse gas. 

• …CO2 has varied between 180 and 300 

ppm.  

• Over 100,000 years since the global 

temperature was as high as it is now. 

• Over 5 million years since CO2 

concentration was at 400 ppm.   





 

                 2015                           
350 ppm, upper limit to avoid major long-term impacts  1988 

450 ppm, potentially ‘dangerous’ & ‘irreversible’,  
+2C threshold  2040?  

Dashed blue line =  280 ppm preindustrial maximum 

900 ppm by 2092 with High emissions scenario, 
+4C incompatible with “organized global community” 

560 ppm (double pre-industrial), +3C equilibrium,  
wide agreement as ‘extremely dangerous’  2060? 

Dates & 
future levels 
depend on  
choices we 

make  

Chart adapted from:  Global Climate Change Impacts in the United States, T. R. Karl et al.,(eds.). Cambridge University Press, 2009. 



VOTE! 
 



Carbon budget & emissions 

reduction pathway 







Other tipping points 



emissions scenarios 



What needs to be happening 



Projected warming with different 

emissions pathways, to 2100 













National obligations  
based on capacity and responsibility 

2010 2020 2030 

Population  

(% of global) 

GDP per capita 

($US PPP) 

Capacity  

(% of global) 

Responsibility  

(% of global) 

RCI 

(%  of 

global) 

RCI  

(% of 

global) 

RCI  

(%  of 

global) 

EU 27   7.3 30,472 28.8 22.6 25.7 22.9 19.6 

    - EU 15   5.8 33,754 26.1 19.8 22.9 19.9 16.7 

    - EU +12   1.5 17,708   2.7   2.8   2.7   3.0   3.0 

United states   4.5 45,640 29.7 36.4 33.1 29.1 25.5 

Canada   0.5 38,472   2.6   3.1   2.9   2.7   2.5 

Japan   1.9 33,422   8.3   7.3   7.8   6.6   5.5 

Russia   2.0 15,031   2.7   4.9   3.8   4.3   4.6 

China 19.7   5,899   5.8   5.2   5.5 10.4 15.2 

India 17.2   2,818     0.66     0.30     0.48      1.18     2.34 

South Africa   0.7 10,117   0.6   1.3   1.0   1.1   1.2 

Mexico   1.6 12,408   1.8   1.4   1.6   1.5   1.5 

LDCs 11.7   1,274   0.11     0.04   0.07   0.10   0.12 

Annex I 18.7 30,924 75.8 78.0 77 69 61 

Non-Annex I 81.3   5,096 24.2 22.0 23 31 39 

High Income 15.5 36,488 76.9 77.9 77 69 61 

Middle Income 63.3   6,226 22.9 21.9 22 30 38 

Low Income 21.2   1,599   0.2   0.2     0.2     0.3     0.5 

World 100  9,929   100 %    100 % 100 % 100 % 100 % 



Allocating global mitigation obligations 

among countries according to their “RCI”  
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Copenhagen phase - to 2017 



After 2017 - Global burden 

sharing 



Implications for United States 

US mitigation obligation amounts to a reduction target exceeding  

100% after ~2025 (“negative emission allocation”).  

103 



Implications for United States 

Here, physical domestic reductions (~25% below 1990 by 2020) are only part of 

the total US obligation.  The rest would be met internationally. 

104 
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Implications for China 
中国的测算结果 
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A large fraction of China's reduction, (and most of the reductions in the South) are 

driven by industrialized country reduction commitments. 

Implications for China 
中国的测算结果 



National Obligations in 2020 (for climate costs = 1% of GWP) 

Per capita 

Income 

($/capita) 

National 

Capacity 

(Billion $) 

National 

Obligation 

(Billion $) 

National 

Obligation 

(% GDP) 

Average 

obligation  per 

capita above 

dev threshold 

EU 27 $38,385          $15,563 $ 216 1.12%  $436  

    - EU 15  $41,424         $13,723 $ 188 1.12%  $468  

    - EU +12  $25,981         $  1,840 $   28 1.09%  $300  

United States  $53,671         $15,661 $ 275 1.51%  $841  

Canada $   1,404 $   25 1.49% 

Japan  $40,771         $  4,139 $   62 1.23%  $504  

Russia  $22,052         $  1,927 $   41 1.40%  $326  

China  $9,468         $  5,932 $   98 0.73%  $169  

India  $4,374         $     972 $   11 0.19%  $58  

South Africa  $14,010         $     422 $   10 1.42%  $395  

Mexico  $14,642         $  1,009 $   15 0.84%  $207  

LDCs  $1,567         $       82 $     1 0.06%  $58  

Annex I  $38,425         $40,722 $ 652 1.29%  $529  

Non-Annex I  $6,998         $18,667 $ 292 0.66%  $180  

High Income  $44,365         $40,993 $ 655 1.33%  $602  

Middle Income  $8,797         $18,190 $ 286 0.69%  $149  

Low Income  $2,022         $     206 $     3 0.08%  $51  

World  $12,415         $59,388 $ 944 1.00%  $330  



Climate obligations, imagined as a (mildly 

progressive) tax 

    

  

 Total global costs (mitigation and adaptation) 
  

0.5% of 2020 GWP 1.0% of 2020 GWP 2.0% of 2020 GWP 

      

Country income 
marginal  

tax rate 

average  

tax rate 

annual  

tax 

marginal  

tax rate 

average  

tax rate 

annual  

tax 

marginal  

tax rate 

averag

e  

tax rate 

annual  

tax 

US  $7,500  0.00% 0.00% $0  0.00% 0.00% $0  0.00% 0.00% $0  

US  $15,000  0.88% 0.44% $65  1.75% 0.87% $131  3.50% 1.74% $261  

US  $30,000  0.88% 0.66% $197  1.75% 1.31% $393  3.50% 2.62% $786  

US  $60,000  0.88% 0.77% $459  1.75% 1.53% $918  3.50% 3.06% $1,836  

US  $120,000  0.88% 0.82% $978  1.75% 1.63% $1,956  3.50% 3.26% $3,912  

Canada $7,500  0.00% 0.00% $0  0.00% 0.00% $0  0.00% 0.00% $0  

Canada $15,000  0.89% 0.45% $67  1.78% 0.89% $134  3.57% 1.78% $268  

Canada $30,000  0.89% 0.67% $201  1.78% 1.34% $401  3.57% 2.68% $803  

Canada $120,000  0.89% 0.84% $1,004  1.78% 1.67% $2,007  3.57% 3.35% $4,014 

Sweden $7,500  0.00% 0.00% $0  0.00% 0.00% $0  0.00% 0.00% $0  

Sweden $15,000  0.58% 0.29% $43  1.15% 0.58% $87  2.30% 1.15% $173  

Sweden $30,000  0.58% 0.44% $131  1.15% 0.87% $261  2.30% 1.74% $522  

Sweden $60,000  0.58% 0.51% $303  1.15% 1.01% $606  2.30% 2.02% $1,212  

Sweden $120,000  0.58% 0.54% $648  1.15% 1.08% $1,296  2.30% 2.16% $2,592  

Note: European Union effort-sharing proposal estimates global mitigation costs at 

€175 billion, or about .25% of projected 2020 Gross World Product 
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… in the midst of a development 

crisis? 
• 2 billion people without access to clean cooking fuels 

• More than 1.5 billion people without electricity 

• More than 1 billion have poor access to fresh water 

• About 800 million people chronically undernourished  

• 2 million children die per year from diarrhea 

• 30,000 deaths each day from preventable diseases 







Why 1 metric ton of carbon per 

per person?[old slide] 
• To stay below 2 degrees C 

• Carbon budget (about half of a trillion tons, 

and taking account of other GHGs): 270b 

left. 

• Divide by world population.  

• 80% over the next 30 years (leaving only 

20% for the last half of 21st C, and getting 

to 0 net carbon) 

• Divide by 30 to get the annual budget per 

capita 



[Old slide] 

• Implication: US should immediately reduce 

emissions by 80%, and prepare for further 

reductions after mid-century; or reduce 

80% asap, and get below 1 ton per capita 

before mid-century….  

• Is this too demanding?.... 

• …or not demanding enough? 

– Pre-1990 emissions 

– A thought experiment, supporting APP 
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The deep structure of the climate 

problem 

What kind of climate regime can enable this to happen…? 
118 



Global 2ºC pathways and their 

risks 



The deep structure of the climate 

problem 

What kind of climate regime can enable this to happen…? 
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